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O01acTh TEXHUKH, K KOTOPOY OTHOCHTCS HACTOsIIIee H300peTeHne

H300peTeHne OTHOCHTCS K cpelaM Ui KyJbTHBHPOBAHUS KJICTOK W JUIS IOJYYCHUS PEKOMOMHAHTHBIX
6enkoB. M300peTeHre KOHKPETHO OTHOCHUTCS K HE COIEpIKaIliM CHIBOPOTKU CpelaM Ui KyJIbTHBHPOBAHUS pe-
KoMOMHaHTHBIX KiIeTok CHO ay1st monmydeHust 6eTKOBBIX OMOTEPAIEBTHIECKUX CPEICTB.

IpenmecTBYOIMI YPOBEHb TEXHHKH HACTOSIIET0 N300peTeHU

Cpenbl s KyJIbTUBHPOBAHHSA KJIETOK, COAEPIKAIIHe KOMIIOHEHTHI CHIBOPOTKH FUIM THAPOJIM3aTa OEIKOB
(T.e. IENITOHBI U TPUITOHBI) UMEIOT JITUTEIBHYIO HCTOPUIO IPUMEHEHHUS B TIOTYICHUN PEKOMOMHAHTHBIX OCIIKOB
W3 KyJbTUBHPYEMBIX KJIETOK. DTH KOMIIOHEHTHI COIepKaT (pakTOphl pocTa W MIMPOKHUNA CHEKTP APYTHX Heoxa-
PAKTEpU30BAHHBIX JJIEMEHTOB, OJAarOMPUATHBIX JUIS POCTa M KYIbTYPHI KiIeToK. OJHAKO OHH TaKXKe COACpKAT
HEOXapaKTePU30BAHHBIC JIEMEHTHI, KOTOPEIC YMEHBIIAIOT POCT WU WHBIM 00pa30M OTPHUIIATEIEHO BO3JCHCT-
BYIOT Ha MPOAYKIIUIO PEKOMOUHAHTHOTO Oenka. OHM TaK:KE MOTYT SBJSITHCS HEXKEIATSIBHBIM IMOTCHIIHATBEHBIM
HUCTOYHUKOM BapuabenbHOCTH. HecMOTpst Ha WX HEJOCTATKH, MIPEUMYIIECTBA UCTIONB30BaHUS CBIBOPOTOK M THJI-
POTU3aTOB MEPEBEIINBAIOT OMPECICHHBIC HEJOCTATKH U UX MIMPOKO HCIIOIH30BAIA BO MHOTHX MPUMCHECHUIX
KYJIETYP KIETOK.

Kax mpaBwmito, 6nonoruueckue TepaneBTHUECCKHE cpeacTBa (OnodapMamneBTHIECKUE CPEeACTBA) ISl deso-
BEKa IMONy4aroT B KyJNbTypax KJICTOK MIICKONUTAIOIINX, B YaCTHOCTH B KynbType kietok CHO. IIpucyrcrtue
HEOXapaKTePU30BAHHBIX WM YaCTHYHO OXapaKTEPHU30BAHHBIX KOMIIOHEHTOB B 3THUX KYJIbTYPax KICTOK JAJIS IO-
JIydeHns OnodapMareBTHUECKUX CPEICTB Ul IPUMEHEHHS IS YeJIOBeKa KpaliHe HeXkelarenbHo. Vcmons3oBa-
HHUE TaKUX HEOXapaKTePU30BAHHBIX WM YaCTHYHO OXapaKTEPHU30BAHHBIX KOMIIOHCHTOB HE TOJBKO BHOCHUT TIPO-
W3BOJICTBEHHBIE W HOPMAaTHBHBIC HECOOTBETCTBHSA, HO M IOBBIIIAET BO3MOXXHOCTh BHPYCHOW MIJIM TPHOKOBOMN
UH(CKIMH TPOAYIHPYIOUICH KYJIbTYPHI.

JpyruMm BaXHBIM (haKTOPOM IPHU BBHIOOpPE C KYJIBTUBUPOBAHHS SIBIICTCS CHIDKCHUE BapHaOCIBHOCTH CO-
CTaBa M BBIXOJ]a JICKAPCTBCHHOTO MPOAYKTA OT MapTud K maptun. CBIBOPOTKH, TUAPOIU3ATEL U IPYTHE HEOIpe-
JICIICHHBIC JJICMCHTHI BHOCST BapHaOCIbHOCTH B BBIXOJ, COCTaB M KayeCTBO MApTUH OMO(apMarieBTUYeCKHUX
npemnapaToB. KauecTBO M 4MCTOTa 3JIEMEHTOB CPEJIbl TAK:KE MOXKET BIUATH HA BBIXOJ, TaK KaK TUTPHI JIEKAPCT-
BEHHBIX CPEACTB YacCTO YaCTHYHO 3aBHCAT OT MOJCPIKaHUSA KOHKPETHOro OajaHca MUTATEIbHBIX BemecTB. Ko-
T/1a OTHOCHUTEJBbHBIE KOJMYECTBA MUTATEIBHBIX BEUICCTB BapbUPYIOT OT OQHOM MapTHH CPEIsl K OPYTOH, BEIXOJ
JICKApCTBEHHOTO CPEJICTBA MOXKET BaphUPOBATH M dTa BApHAOCIBHOCTH MOXET SBISATHCA HETPHEMIIEMOH WIIH
HEBBITOJHOM.

Vcnonp3oBanue cpel, COIep Kaliux CRIBOPOTKY, WIIH Cpell Ha OCHOBE THAPOJIN3aTOB BHOCUT TPYIHOCTH B
JanpHeHmyo mepepabotky. KonmeHTpamms xemaemMoro O0mohapMaleBTHYECKOTO CpPEACTBA B KYJIbType, Kak
MPaBUJIO, COCTABIISACT MOPSIKA HECKONBKHUX TpaMM Ha JIUTP. [IprCyTCTBUE CHIBOPOTKU U THAPOIU3ATOB B Cpeax
MOKET 00aBiATh Oosiee 10 /1 HeOXapaKTEPU30BAHHBIX MMENTHIOB U OCITKOB, KOTOPBIC HEOOXOIMMO YIAIUTh Ha
MOCJIEIYIONINX dTanax 00paboTku. Takxke CHIBOPOTKA M TUAPOIU3ATEl MOTYT BHOCHUTH BapuaOEIbHOCTh B KOJIH-
YECTBO METAJUIOB M PYTUX MHKPO3JIEMEHTaX B cpefax. TakuM oOpa3oM, yIaicHUEe CBIBOPOTKU U THPOJIN3ATOB
U3 Cpell U KYJIbTUBAPOBAHUS YCTPAHSICT 3TH BapHAIUM M TOTCHIMAIBHBIC MPEISATCTBUS I MOTYICHUS U 00-
PpabOTKH JICKApCTBCHHOTO BEIICCTBA.

Hapsny ¢ mpyruMu mpemMyIecTBa HCIIONB30BAHMS HE COACPKAIINX CHIBOPOTOK M THAPOJHM3ATOB CPEJ
BKITIOYAIOT CHIDKEHHE CTOMMOCTH, CHIDKCHHE BapHaOCIHHOCTH MEXAY MapTHAMHU JEKapCTBEHHBIX CPEACTB U
MUHHMU3AIUS PUCKA BHECEHHS HENPETYCMOTPEHHBIX CPEACTB M3 HEONPENEICHHBIX W HEOUHIICHHBIX KOMIIO-
HeHTOB. KpoMe Toro, Korza cpeapl IpH 3aIlyCKe pa3HBIX MapTHil SBISIOTCS ONMpPEAeICHHBIMHI U OJMHAKOBBIMU,
MOJOOHBIM 00pa30M MOYKHO MHUHHMH3HPOBATH OLIEHOYHBIC 3aITyCKH ISl TECTHPOBAHUS HOBBIX MAPTHH cpen 1o
OTHOIIICHHIO K UCTIONB3YEMBIM cpefaM. Takum o0pa3oM, B JaHHOH 00acTH CYIIECTBYET HEOOXOIUMOCTh B Cpe-
Jax Ui KyJIbTUBUPOBAHUS KICTOK MIICKOMHUTAIOUINX, TAC CPCHABI SIBISIOTCS XUMHUYCCKU ONPEICICHHBIMU U HE
COJIepKAT CHIBOPOTOK M THAPOIU3ATOB, WM CPEIBl HE COJIEPIKAT CHIBOPOTOK U COJCPIKAT HU3KHE KOHTPOIUPYE-
MBIC YPOBHH THAPOIU3ATOB, U MPH 3TOM 00CCIICUNBAIOT 3HAYUTEIHHBIN U aKTUBHBINA POCT U MOJACPKAHUC KIIe-
TOK M IPOAYKITHIO OMO(apMaleBTHUCCKUX JICKAPCTBEHHBIX BEUICCTB C BRICOKMMHU THTPAMHU.

Kpartkoe packpbITHe HACTOSIIEr0 H300peTeHus

ABTOpPBI U300pETEHUS CAETIATN HEO)KUIAHHOE OTKPHITHE, YTO NOOaBICHHE OPHUTHHA, C MyTPECIIUHOM HIIH
0e3, B cpensl AU KyJIbTHBHPOBAHUS KIIETOK, KOTOpBIE He cojeprkaT chiBopoTku ("OS" cpenpl) yBeanunBaeT
JKU3HECTIOCOOHOCTh M IUIOTHOCTH KJIETOK, YMEHBIIAeT BPEMs YABOCHHS KIJICTOK M 00eCleYMBaeT MPOIYKIHIO
Oerka 3TUMH KJIETKaMH C BBICOKUMH TUTpaMH. ABTOPHI H300pETEHHUS Takke BRIABHIN, 4To OS cpenbl, KOTophIe
COZIepXKAaT HU3KHUE WM CIIETIOBBIC KOJMYECTBA OEIKOBBIX THAPOJIM3ATOB WIIM XUMHUYCCKH OMpEICNeHbI (HalpH-
Mep, He coJIepKaT OSIIKOBBIX THAPOJIN3ATOB), B YACTHOCTH 00ECIIEUNBAIOT )KU3HECTIOCOOHOCTD H IFIOTHOCTH BOC-
CTaHOBJICHHBIX KJICTOK, BPEMsl YIBOCHUS KICTOK U MPOTYKIIHIO OEITKa C BEICOKAM THTPOM.

B o1HOM U3 acmeKkToOB U300peTeHHE OTHOCUTCS K Cpelie Al KyIbTHBHPOBAaHUS KIETOK, KOTOpas HE Cofep-
JKUT CBIBOPOTKHU M COJIEPKUT 10 MeHbInel mepe 0,09 MM * 0,014 MM opauTtHHA. B 0THOM W3 BapuaHTOB OCY-
MIECTBIICHUSI OPHUTHH TPUCYTCTBYET B Cpelie B KOHIEHTpanuu B auanazone ot 0,09 + 0,014 MM no 0,9 + 0,14
MM, Takoit kak 0,09 = 0,014 MM, 0,3 £ 0,05 MM, 0,6 + 0,09 MM wm 0,9 £ 0,14 MM opuuTHHA. B onpenenen-
HBIX BapHaHTaX OCYIIECTBICHHS Cpefia TaAKXKe COAepKuT mo MeHbierd mepe 0,20 £ 0,03 MM myTtpecumHa. B om-
PEACTICHHBIX BApUAHTAX OCYIICCTBIICHUS OMOJHUTEIBHBIN MyTPECIUH COMCPKUTCS B KOHIICHTPAIIMH B JHAIla-
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3one 0T 0,20 £ 0,03 MM 10 0,714 £ 0,11 MM, Takoit kak 0,20 + 0,03 MM, 0,35 £ 0,06 i 0,714 + 0,11 MM myT-
peciHa. B onpeneneHHBIX BapuaHTaX OCYIIECTBICHUS cpeaa ColepkuT < 7,5 T/n ruaponmsara. B onpenenen-
HBIX BapHaHTaX OCYIIECTBICHUS CpeJia He COACPIKUT HUKAKOTO THAPOJIH3ATa.

B oHOM W3 BapHaHTOB OCYIICCTBICHUS CPElla COACPKUT OCHOBHYIO CpPEIy, KOTOpask XUMHUYCCKH OTpeie-
JICHa, TaKyI0 KaK CaMOCTOSTCIFHO pa3pabOTaHHBIA COCTAB MM KOMMEPYECKH JOCTYIIHAas OCHOBHas cperma. B
OJTHOM W3 BapHaHTOB OCYIIIECTBICHUS ITOJTHAS Cpea SBIACTCS XUMHUYECKH ONPEICTICHHOM, He CoeprKaIieil Chl-
BOPOTKH U HE COJEpIKAIICH THAPOIIN3aTa.

B ompeneneHHBIX BapuaHTax OCYIIECTBICHHUS cpena, KOTOpas HaXOMUTCA B €€ TPUTOAHON KOHIIEHTPAIHH
(manpumep, 1x), cogepxut o mensmei mepe 40 £ 6 MM wim no mensirei mepe 70 £ 10,5 MM cmecn amuHO-
KHCJIOT WX COJIeH aMHHOKHCIIOT. B oHOM M3 BapHaHTOB OCYIIECTBICHHUS Cpella COACPKUT M0 MEHBIICH Mepe
40 MM cMecu aMHHOKHCIOT. B 3TOM mim ApyroM BapHaHTE OCYIIECTBIICHHUS Cpella COACPIKUT 0 MEHBIIEH Mepe
70 MM cMecn aMHHOKHCIIOT. B 01HOM 13 BapHaHTOB OCYIIECTBICHUS CMECh aMHHOKHUCIIOT (C 3aMETHBIM HCKITIO-
YEHHWEM TIIyTaMUHa, KOTOPBIH MOXHO JT0OAaBIISATHE 0OpPaTHO B Cpeay B KadecTBEe JOOABKM B MOMEHT HCIIOJIB30Ba-
HUS) COJNCPKUT ajaHWH, apTMHUH, aclaparvH, aclapardiHOBYHO KHUCIOTY, MUCTEHH, MIYTAMUHOBYIO KHCIOTY,
TJIMIUH, THCTUINH, U30JICHIINH, JCHINH, TU3UH, MCTHOHUH, (DCHIIAIAHUH, MIPOJIUH, CEPUH, TPCOHUH, TPHUIITO-
(haH, THPO3UH U BaJIMH.

B omnpeneneHHBIX BapHaHTaX OCYIIECTBICHUS Cpelia COIACPKUT OJHY WIM HECKOJNBKO KHPHBIX KHUCIOT. B
OJTHOM KOHKPETHOM BapHaHTE OCYIICCTBICHHUS Cpella COACPIKUT CMECh KHPHBIX KHCIOT (WM MPOU3BOIHBIX
JKUPHBIX KHCIIOT) W anb(a-Tokodepoin. JKupHbIE KUCIOTHI WM TPOU3BOIHBIC JKUPHBIX KHUCJIOT BBIOpaHBI W3
TPYIIIbI, COCTOSIIEH U3 JTMHOJIEBON KUCIIOTHI, IMHOJICHOBOW KUCIOTHI, TUMOEBOI KUCIOTHI, OJIEMHOBOW KHUCIIOTHI,
MAJIEBMUTHHOBON KHCJIOTHI, CTEAPMHOBOW KHCIIOTHI, apaXUIMHOBON KHCIIOTHI, KUCIIOTHI, JJAYPHHOBON KHCIIOTHI,
OCTEHOBOM KHCJIOTHI, KalPHJIOBOW KHCIIOTHI, JIAYPUHOBOW KHCIIOTBI, T€KCAHOBOW KHCIIOTHI, JIMTHOIIEPUHOBOMH
KHCJIOTHI, MUPUCTHHOBOW KHCIIOTHI, U OKTAHOBOH KHCIIOTHI.

B ompeneneHHBIX BapHaHTax OCYIIECTBICHHUS Cpela COIEPKHUT CMECh HyKJI€o3uaoB. B omHOM M3 BapuaH-
TOB OCYIIIECTBJICHUS Cpelia COACPIKUT aJICHO3WH, TYaHO3HH, IIUTHANH, YPUIWH, TAMUAJIWH U TUIIOKCAHTHH.

B ompeneneHHBIX BapraHTaX OCYIIECTBICHUS Cpelia COACPKUT cMech cosiei. Coid BKIIFOYAIOT JIBYXBa-
JICHTHBIC KATHOHBI, TAKHE KaK KaJblUi W MarHuii. B oJHOM W3 BapHaHTOB OCYIICCTBICHHUS CpPEla CONCPIKUT
XJIOPU KaJblHs ¥ CyNb(haT Maraus. J[pyrue coinu MOTYyT BKJIFOUATh CONU ocdara.

B xonkpeTHOM BapmaHTe ocymecTBieHus cpena (1) comepxut < 7,5 r/n ruaponmsata, (2) HE CONEPKUT
ceIBOpoTKH, (3) comepxwur 0,09 £ 0,014 MM, 0,3 + 0,05 MM, 0,6 + 0,09 MM nmm 0,9 + 0,14 MM opuuTHHA, (4)
HeoOs3aTenbHO AonoaHUTeNbHO coaepxut 0,20 + 0,03 MM, 0,35 £ 0,06 wmm 0,714 £ 0,11 MM myrpeciuna, (5)
COJICPXKHT TI0 MEHBIIeH Mepe mpudmmsnutensHo 40 MM uiu o MeHbIel Mepe npudamsurensao 70 MM cMmecn
AMHUHOKUCIIOT, BKJIFOYAsl aJJaHWH, apTUHWH, acllapariH, aclapariHOBYIO KUCIOTY, IUCTCHH, TTyTAMUHOBYIO KH-
CJIOTY, TJIMIMH, TUCTHIIUH, U30JICHIINH, JICHIIWH, JTU3UH, MCTUOHWH, (DEHWJIANAHWH, MPOJIMH, CEPHUH, TPCOHUH,
TpunTodaH, TAPO3WH U BaIHH, (6) COOEPIKUT TOKODEPOT ¥ CMECh KUPHBIX KUCIOT, (7) CONEPKUT CMECh HYKJIIEO-
3HUI0B, BKJIIOYAs aJACHO3UH, TYaHO3UH, IUTUANH, YPUINH, TAMUAIHH ¥ THUIIOKCAaHTHH H (8) COIEPKHUT COJIM Kajlb-
1Us1, MarHus U gocdara.

B npyrom acriekte n300peTeHHe OTHOCHTCS K COC00y KyJIbTHBHPOBAHUS KIETOK B Cpesie A KyJIbTHBH-
POBaHMS KJIETOK, TAKOW KaK JIIOOOH BapHaHT OCYIICCTBICHHUS CPEJIbI, OTIMCAHHBIN B YKa3aHHOM BHIIIE acriekre. B
OJTHOM M3 BAPMAHTOB OCYIIECTBICHHUS B CIIOCOOE MCIONB3YIOT ITAlbl PA3MHOKEHHUS WITH MO KaHUSI KIICTKH
WK KIETOK B cpere, kotopas (1) comepxut < 7,5 r/1 TUApONIM3aTa WA HE COACPXKHUT THApPOIN3ara, (2) He co-
JICP)KUT CHIBOPOTKH, (3) COAEPKUT OPHUTHH B KOHLEHTparuu no Mmensiueit mepe 0,09 MM + 0,014 MM (4) n
HEO00s3aTeIbHO COACPIKUT Iy TPECIMH, HaIpuMep, 1o Menbiei mepe 0,20 £ 0,03 MM.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHUS KIETKA MM KICTKH HPEACTaBIAIOT COO0H KIETKH MIICKOIH-
TAIOMNX, KJICTKU NTHUI], KIETKA HACEKOMBIX, KICTKH JIPOXOKEH MM KJIEeTKH OakTepwid. B omHOM M3 BapmaHTOB
OCYILICCTBIICHUS KICTKH MPEACTABISAIOT COO0H KICTKH MIICKOUTAIOIINX, IPUTOIHBIC IS TIOTYICHUS PEKOMOU-
HaHTHBIX OenkoB, Takue kak kiaetku CHO wnu npousBoausie CHO-K 1. B onpeneneHHBIX BapraHTaX OCYIECTB-
JICHUSI KIIETKU DKCIPECCUPYIOT MPEICTABIMIONINN HHTEpeC OENOK, TaKOM Kak OMoTepaneBTHYCCKUH Oenok. bro-
TEPANCBTHYCCKUI OCTOK MOXKET MPEICTaBIATh COOOM aHTHTCHCBS3BIBAIOIINN OCJIOK, KOTOPBIA MOXKET COIep-
*katb Fc-oMeH. B onpenencHHBIX BapHaHTaX OCYIICCTBICHUS MPEICTABIAIONIMNA HHTEpEC OCOK MPeCTaBIsICT
coboit ciuTeiil Oenok penentop-Fc, Takoi kak Monekyna scFv mim monexkyna-noBymka. MoOJIeKyIbI-IOBYIITKA
BKitouator Oenku jgoBymkd VEGF u nmoBymkm IL-1. B onpeneneHHBIX BapraHTax OCYIICCTBIICHHUS MPEICTaB-
JSIOIIKN MHTEpeC OeNIOK MpeACTaBisieT cO00H aHTHTENO0, TAKOe KaK IyMaHU3UPOBAaHHOE MOHOKIIOHATBHOE aHTH-
TeJ0, Oucrenn(pUIeCKoe aHTUTENO WK (parMeHT aHTHTENA.

[IpuauMas BO BHIMaHHE MOJIOKUTEIFHOE AEHCTBHE HAa POCT KIETOK JOOABICHHUS B HE COAEPIKaIIe CHIBO-
POTKH CpeIbl OPHUTHHA FITH KOMOMHAIIMY OPHUTHHA W ITyTPECIHA, BPEMsI YABOCHHS KIETOK, KYTbTHUBUPYEMBIX
3THM criocoOoMm, coctaBisieT He Oosee 30 4. B ogHOM M3 BapHaHTOB OCYIICCTBIICHUS BPEMs YABOCHHS KIIECTOK
cocraBisieT He Oonee 24 4. B 0THOM M3 BapHaHTOB OCYIICCTBICHHUS MPU CPABHECHUH POCTa KIETOK B Cpeaax, Ko-
topbie conepkut meree 0,09 £+ 0,014 MM opuutrra (M meree 0,09 £ 0,014 MM opautraa 1 Menee 0,2 £ 0,03
MM myTpecunHa), BpeMsl YABOCHHS MPU POCTE KIETOK MO 3TOMY CIIOCO0Y COCTABISACT MO MEHBIICH Mepe OTHY
TPETh OT BPEMECHH yIBOCHUS CPABHUBACMOI KOHTPOJIBHOMN KYJIbTYPHI.
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IMomoOHBIM 00pa3om, H0OaBICHHE OPHUTHHA, OTACIHHO MM KOMOWHAIIMM OPHUTHHA M MyTPEClUHA, B HE
COJIEpKAIIIEe CHIBOPOTKU CPEJIbl MO3BOJSIET KYJIBTUBUPYEMBIM KJIETKAM JOCTHTAaTh 00Jice BHICOKOHM IUIOTHOCTH
KOJIMUYECTBA YKU3HECTIOCOOHBIX KIIETOK, YeM 0e3 J0OaBJIICHUsS OpPHUTHHA WIIM KOMOWHAIIMM OPHUTHHA M ITyTpec-
muHa. B 0THOM M3 BapHaHTOB OCYIIECTBICHHS HE COJAEpIKaIleil CRIBOPOTKH M HE coaepikariet runponmsara OS
cpensl KylIbTypa KIETOK CHOCOOHA AOCTHIaTh IUTOTHOCTH KOJHYECTBA JKU3HECTIOCOOHBIX KJIETOK, KOTOpas II0
MeHbIIeH Mepe Ha 15% BrImIe, 4eM y CXOTHOH KyJIbTypHI KIETOK B CXOTHOH cpene A KyIbTHBUPOBaHUS Kie-
TOK, KoTopas conepxxut Menee 0,09 £ 0,014 MM opuautuna (unu menee 0,09 = 0,014 MM opuutuna u menee 0,2
+ 0,03 MM nytpecuuna). B npyrom Bapuante ocyuiecTBIEHUsI HE coAeprKalleld CBIBOPOTKH U HE COAeprKallei
ruaponmsarta OS cpensl KylbTypa KIETOK CTIOCOOHA JOCTUTATh TUIOTHOCTH KOJIMYECTBA JKU3HECITOCOOHBIX KIle-
TOK, KOTOpasi IT0 MEHbBIIIEH Mepe B 3 pa3a BEIIIE, YeM Y CXOJHOW KYJIBTYpPHI KJIETOK B CXOJHOW cpene I KyJIb-
THUBHPOBAHHUS KIETOK, KoTopast conepxxut menee 0,09 £ 0,014 MM opuantrna (nim meHee 0,09 + 0,014 MM op-
mutrHA 1 MeHee 0,2 + 0,03 MM myTpeciuna).

B npyrom BapmaHTe OCYIIECTBICHHS CIIOCOO BKIIFOYAET 3TAll JOOABICHUS B CPEAy A KyITbTHBHPOBAHHS
KJIETOK OJHOM MIJIM HECKONBKHX H0OABOK B MOMEHT MCIIOJIB30BaHM. B ompeneneHHBIX BapHaHTaX OCYIIECTBIIC-
HUS [00aBKa B MOMEHT HCIIOJh30BaHUS MPEICTABISIET co00i r000e oHO mwiu Heckonbko u3 NaHCOj;, riryra-
MUHA, HHCYIUHA, TI0K03bl, CuSO,, ZnSO,, FeCl;, NiSO,4, Nay D/ITA u uutpata Na;. B ogHOM M3 BapuaHTOB
OCYILICCTBIICHHS B CITOCOOE HCIIONB3YIOT ATall JOOABICHUS KAXKIOTO W3 MPUBCACHHBIX HIDKE XUMHYCCKHX Be-
IIECTB, TOOABISIEMBIX B MOMECHT HCIIOJB30BAHUS B Cpedy I KynbTuBHpoBaHus kinetok: NaHCOs;, royramuH,
WHCYNHH, Tioko3a, CuSOy, ZnSO,, FeCls, NiSO,, Nay 3ATA u uutpat Nas. B onpeneneHHbIX BapuaHTax oCy-
IIECTBJICHUS T00AaBKA B MOMEHT UCIIOJIE30BAHMS MOXKHO JO0ABIAThH B CPEly U3HAYAIBHO.

B KOHKpeTHOM BapHaHTEe OCYIIECTBICHHUS, B OMHOM U3 aCIEKTOB MPEIOCTaBICH COCO0 KyITbTUBHPOBAHHS
KJIETOK B HE COJIEprKallleil CBIBOPOTKH cpefie, KoTopas conep:kut (1) opHUTHH B 111000 KoHIeHTpanuu u3 0,09 £
0,014 MM, 0,3 £ 0,05 MM, 0,6 + 0,09 MM wmu 0,9 = 0,14 MM B cpene sl KyJIBTUBUPOBAHUS KIIETOK; (2) HEOOsI-
3aTeNbHO OMOIHUTEIHHO MYTPECIHH B TH000# koHeHTpanuu u3 0,20 £ 0,03 MM, 0,35 £ 0,06 wm 0,714 £ 0,11
MM; (3) o meHbinei Mepe npubnmmsuTensHo 40 MM M o MeHblIed mMepe npubiamsuresnsHo 70 MM cmecu
AMHUHOKHUCIIOT, COAEPIKaIlel alaHWH, apTUHUH, acllapariH, acllapariHOBYIO KHUCJIOTY, IACTEHH, TIIyTAMUHOBYIO
KHCJIOTY, TJINIMH, TUCTUINH, N30JCHIINH, JCHIINH, IN3WH, METHOHNH, (PCHUIAIaHUH, MTPOJIHH, CEPHUH, TPCOHHH,
TpunTodaH, THPO3HH U BaIHH, (4) TOKO(EpOos U cMeCh KUPHBIX KHUCIOT; (6) CMECh HYKJICO3UIOB, COACPKAIIYIO
aJICHO3WH, TYaHO3WH, ITUTUANH, YPUIUH, TAMUAIUH U THIIOKCAaHTHH, U (9) CONMM KaibIlus, Maraus u gocdarta, Tae
cpenHee BpeMs yIBOSHHS KJIETOK, KyJbTUBUPYEMBIX 3TUM CIIOCOOOM, COCTABIIAECT HE OoJiee 24 9 WM MO0 MEHb-
e Mepe OJHY TPETh BPEMs YABOCHHS CPAaBHHUBACMOI KOHTPOJBHOHM KYIBTYPHI; H KyJbTHBHPYEMBIC KIICTKU
CHOCOOHBI K JIOCTHKCHHUIO TUIOTHOCTh KOJHMYECTBA KH3HECIIOCOOHBIX KIIETOK, KOTOpas IO MCHBIICH Mepe Ha
15% Bblme nnu mo MeHbIIEH Mepe B 3 pasa BBIIIE, YEM Y CXOIHOHM KyIbTYphI KIETOK B CXOJHOW cpene s
KyJIbTHBHUPOBAHUS KIIETOK, KoTopas coaepxut meree 0,09 + 0,015 MM oprutnna (wmm meree 0,09 £ 0,014 MM
opuutuHa 1 Meree 0,2 + 0,03 MM nyTpecnuna). B qpyroM BapuaHTe OCYIIECTBICHHUS KYJIbTypa KIETOK CII0c00-
Ha JIOCTUTATh IIOTHOCTH KOJIHYECTBA )KU3HECIIOCOOHBIX KIIETOK, KOTOpAs TI0 MEHBIIICH Mepe B 3 pa3a BhIIIC, YeM
Yy CXOIHOU KyNbTYpHI KJIIETOK B CXOJHOHU Cpefe st KyJIbTHBHPOBAaHUS KIETOK, KoTopas cogepxut meHee 0,09 +
0,014 MM opautuHa (nmu menee 0,09 + 0,014 MM opautrHa 1 Menee 0,2 £+ 0,03 MM myTpecuyHa). B omHoM U3
BapHaHTOB OCYIIECTBICHHS Cpeaa CONEpKHUT < 7,5 T/I THAPONHN3aTa; a B IPYrOM BapHaHTE OCYIICCTBICHHUS HE
COJICPKHT THAPOITU3ATOB.

B npyrom acmekTe m300peTeHHE OTHOCHTCS K CIIOCOOY IMOJyYCHHS TPEACTABISIONICTO MHTEpEC Oelka ¢
UCIIONIb30BaHUEM 3TanoB (1) BBEJCHHS B KIIETKY MOCIIEIOBATEIFHOCTH HYKICHHOBOM KHCIOTHI, KOJUPYIOMICH
IpeJICTaBISIONIeH uHTEepec 6eNok; (2) 0oTdopa KIETOK, HECYIIUX 3Ty MOCICIOBATEIBHOCT HYKIEHHOBOM KUCITO-
ThI; (3) KyJIbTUBHPOBAaHUSA OTOOPAaHHBIX KJICTOK B OJJHOM M3 BaPHAHTOB OCYIECTBICHHS HE COICPKAIICH CBHIBO-
POTKH cpefia U KyIbTHBUPOBAHHS KJICTOK, OIIMCAHHOM B IIEPBOM aCIEKTE WIIH IO JTI0OOMY BapHaHTY OCYILECT-
BIICHUS CII0C00a, ONMMCAaHHOTO BO BTOPOM aclieKTe;  (4) dKCIIpeccHs MPeCTABISIONIer0 HHTepec OeKka B KIeT-
Kax, TJe MPeICTaBIAIOMNN HHTepec OEIOK CEeKpeTHpyeTCs B cpeay. B ompeneneHHBIX BapHaHTaX OCYIIECTBIIC-
HUS KJIETKH, UCTIOJIb3YEeMBbIE IS TIOTY9eHUs OelKa, IPEeICTaBISIIOT COO0H KISTKH MJICKOIIUTAIOIINX, CITIOCOOHBIE
K TIPOJYKIINH OMOTEPAIeBTHUECKOTO cpencTBa, Takue kak kinetku CHO, 293 u BHK wmm mro6oe ux mpousBo-
Hoe. B OTHOM W3 BapHaHTOB OCYIICCTBICHUS KJICTKU MPEICTaBIIOT coboit kietku CHO, Takme Kak KJIETKA
CHO-K1.

B ompeneneHHBIX BapHaHTaX OCYIICCTBICHUS MPEACTABISIONINA UHTEpeC OEJIOK MpeAcTaBiIsieT co0oi aH-
TUTCHCBS3BIBAONINI OeoK. B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHUS TPEACTABISIONIUN HHTEpeC OeIoK
TpeJICTaBIsIeT cO00H Oenok, comepxkamuil Fc-moMeH. B HEKOTOPBIX ciTydasx, 3TH JABa MPEICTABILIOIIAX WHTE-
pec O6enka MOTYT MEePEeKPBIBATHCS, HAIPUMEP, TaK KaK B Cllydac CIMTOro Oenka perientop-Fc, anTurena u Oenka
ScFv. Takum 06pa3om, B ONpeIeTICHHBIX BapHaHTaX OCYIIECTBICHUS IPEACTABIAIONINNA HHTEpeC OEIoK Impen-
CTaBISAET cOOO0Il aHTUTETIO, TAKOE KaK aHTHTENO YeJOBEKa MIIM TYMaHU3UPOBAHHOE aHTHUTENO, PparMeHT aHTUTE-
na, Takoit kak Fab mmu F(ab'),, Oucnenuduieckoe aHTUTENO, MOJICKYIa-JIOBYIIKa, Takas kak JoBymka VEGF
nnm nosymika [L-1, monekyna ScFv, ciuteiii 6eok pactBopumoro TCR-Fc nmu 1.11.

B omHOM W3 BapHaHTOB OCYIIECTBICHHUS MPENCTABILIOMNN WHTEpeC OEJOK CIOCOO0CH MPOXIyIHUPOBATHCS
IIPY CpEeIHEM CEMHIHEBHOM THTpPE, KOTOPHIH 10 MEHBIIEH Mepe Ha 7% BEIIIIe, 0 MeHbIIeH Mepe Ha 14% BrIIe,
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o MeHblel Mepe Ha 80% BbILIe, 10 MEHBIIEH Mepe B ABa pa3a BBILIE WX [0 MEHbILIEH Mepe B TPU pa3a BHILLE,
YeM CpPEIHUI CEMHIHEBHBIN THUTp, MMOJyYaeMbIH Y CXOMHBIX KICTOK B HE COJACPIKaIICH CHIBOPOTKH CpEAe IS
KyJIbTHBUPOBAHUS KIIETOK, KoTopas conepxut meHee 0,09 £+ 0,014 MM opuuruna (i menee 0,09 + 0,014 MM
opuutuHa 1 Meree 0,2 £+ 0,03 MM mytpectun) ("He OS" cpenpr).

B KOHKpEeTHOM BapuaHTE OCYIIECTBICHHS MPEICTABISIOIINN HHTEpEC OCIOK MPOIYIHUPYIOT MOCPEACTBOM
(1) BBemenus B kietky CHO mociienoBatensHOCTH HYKJICWHOBOW KHCIIOTHI, KOAUPYIOMIEH MPeacTaBIIsSIOMUN
WHTEepec OeNIOK, TaKOM Kak aHTUTENIO WIN JAPYTrod aHTUTeHCBS3BIBAIOMNN 0elok; (2) oTOopa KIIETOK, HECYIIHX
3Ty MOCTIEIOBATEIHHOCTh HyKIIEMHOBOM KHCIIOTHL; (3) KyJIbTUBHPOBAHUS OTOOPAHHBIX KJIETOK B HE COZIEpIKAIICH
CBIBOPOTKH Cpee IS KyIbTHBUPOBAHUS KIETOK, KOTOpPasi COACPXKUT (2) OPHUTHH B JIFOOOI KOHIICHTpALUU 3
0,09+ 0,014, 0,3 £ 0,05 MM, 0,6 £ 0,09 MM wiu 0,9 £ 0,14 MM; (b) HE0OA3aTENHFHO JOMOTHUTEIBHO MyTPECIIUH
B MmoOoi koHneHTparuu u3 0,20 £ 0,03 MM, 0,35 + 0,06 wm 0,714 £ 0,11 MM; (c) no meHsmIel Mepe 40 MM
WM 1o MeHbIe Mepe 70 MM cMecn aMHUHOKHCIIOT, COJIEpIKaIllel: allaHuH, apTUHWH, acTlaparkH, aclaparnHo-
BYIO KHCIIOTY, IIUCTEHH, TIIyTAMHHOBYIO KHUCJOTY, TJIUIWH, TUCTHINH, W30JICHITNH, JCHIINH, JH3UH, METHOHHH,
(heHnIamaHuH, TMPOJIMH, CEPHUH, TPEOHUH, TpUNTOo(daH, TUpO3WH U BanuH; (d) Tokodepos U cMeCh KUPHBIX KH-
CJIOT; (€) CMeCh HYKIICO3HJIOB, COJICPKAIIYIO a[CHO3WH, TYAHO3UH, IUTHINH, YPUINH, THMUIUH U TUIIOKCAHTHH,
u (f) conm xanpums, maraus u gocdara; u (d) sxcrpeccun mpeacTapisomero naTepec oenka B knetkax CHO,
r/ie MPECTABISIONNN HHTepeC OCIIOK CEKPETUPYETCS B Cpey. B onpeieicHHBIX BapHaHTaX OCYIECTBICHHS HE
coJiep Kanasi CBIBOPOTKU cpea Al KyJIbTHBHPOBAHUS KIETOK MOXKET COAEPKaTh < 7,5 I/J THIPONHU3aTOB MU B
JPYTUX BapHaHTaX OCYMICCTBICHUS BOOOIIE HE COACPIKATh THAPOIH3ATOB.

IMoapoGHoe pacKkpbITHE HACTONAILET0 H300peTeHUS

3asiBUTENH CACTANN HEOXHUJAHHOC OTKPBITHE, YTO JTO0OABICHHUE OPHHUTHHA WM KOMOWMHALIMU OPHHUTHHA W
mytpeciuaa ("OS cpena') ynydiraeTr MmIOTHOCTh KU3HECTIOCOOHBIX KIIETOK, BPEMsl yIBOSHUS KJIETOK U TPOIYK-
o0 OeJKa KJIeTKaMH B KyJIbType KJIETOK OTHOCHUTENIFHO HE COAeprKaIlel CBIBOPOTKH CPEbl, KOTOPast COACPIKHUT
OYEHb MAaJIO FJIN He COACPKUT OPHUTHHA WM OYCHb MaJO WIH HE COACPKUT KOMOMHAIINY OPHUTHHA U ITyTpeC-
ruHa ("He OS cpena").

[lepen ommcanmeM KyJIbTyp KIETOK M CIIOCOOOB IO HACTOAIIEMY H300pPETEHHUIO, CIEIyeT IMOHITh, YTO 3TO
n300peTeHne He OTPaHWYCHO ONMCAHHBIMH KOHKPETHBIMH CHOCOOAaMH M SKCIEPUMEHTATIBHBIMH YCIOBHS, TakK
KaK TaKHe CIOCOOBI M YCIIOBHS MOTYT BapbUPOBaTh. TakkKe CICAYeT MOHMUMATh, YTO TEPMHHOJIOTHS, HCIIOIb3ye-
Masi B HACTOSIIEM JOKYMEHTE, MpeIHa3HAUCHA TOJBKO IS el OMUCaHus KOHKPETHBIX BAPUAHTOB OCYIICCTB-
JICHWS U HE TIPCTHA3HAYCHA JUUTsl OTPAHUYCHUS.

Eciu He onpeneneHo WHAYe, BCE TEXHUYCCKUE U HAYYHBIC TEPMUHBI, UCIIOJIb3yEeMbIC B HACTOSIICH 3asBKE,
HUMCIOT TO K€ 3HaUCHHE, KOTOPOE OOBIYHO MOHUMACT CICHUAIUCT B O0JIACTH, K KOTOPOU MPUHAUICKHUT JaHHOES
n3o0pereHre. XOTS B MPAKTUUCCKOM OCYIIECTBICHUU WM TCCTUPOBAHHH HACTOSIICTO M300PCTEHUS MOXKHO
WCIIOJIB30BaTh JIIOOBIE CIIOCOOBI M MaTepuallbl, TOJOOHBIE M SKBHBAJICHTHBIE CIIOCO0aM M MaTepHaliaM, OIIH-
CaHHBIM B HACTOSIIEH 3asBKe, Jajiee OMMCAaHBI ONpeIeIeHHbIe KOHKPETHBIE CII0cOOBI U Marepuaibl. EquHuIw,
npeUKCH ¥ CUMBOJIBI MOTYT OBITH yKa3aHbI B UX NpUHATEIX B CU dopmax. UnciioBsle 1uama3oHsl, yKa3blBae-
MBIE€ B HACTOSIIEM JTOKYMEHTE, SIBIIOTCS OTKPBITBIMH, YTO O3HAYAET, YTO OHM BKIIFOYAIOT YHCIIA, OMPEIeIIsIo-
mue auana3oH. Ecou He ykazaHo mHade, GOpMBI €IMHCTBEHHOTO YHCIIA CIIeNyeT TMOHMMAaTh, KaK O3HAYAIOIINe
"o MeHbIIe Mepe oauH u3'". 3ariaBus pa3lelioB, WCIONb3yeMble B HACTOSIIEM JOKYMEHTE, MpeaHa3HAYCHbI
TOJIBKO JUTSL OPTaHMU3AlMOHHBIX IIEJICH, U WX HE CIEQYeT PacCMaTPHBaTh, KaK OTPAaHUYMBAIOIINE OMMCAHHBIN
00BeKT M300peTeHus. Crioco0bl U YKa3aHUs, OMUCHIBACMEBIC B HACTOSIIEM JTOKYMEHTE, KaK MPaBUIIO, OCYIICCTB-
JISFOT OOIICTIPHHATHIMU U3BECTHBIMU B JIAHHON 00JIACTH CITOCOOAMHU M KaK OTMHCAHO B Pa3IMYHBIX OOIIUX  00-
Jiee CIeUATU3UPOBAHHBIX CChUIKAX, KOTOPBIC IIUTUPOBAHBI M OIMCAHBI HA BCEM MPOTSHKEHUH HACTOSIIETO OIHU-
CaHHMs, €CJIM He yKka3aHo mHade. CM., Hanpumep, Sambrook et al., Molecular Cloning: A Laboratory Manual, 31
ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N. Y. (2001), u Ausubel et al., Current Protocols
in Molecular Biology, Greene Publishing Associates (1992), Harlow and Lane Antibodies: A Laboratory Man-
ual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1990), u Julio E. Celis, Cell Biology: A
Laboratory Handbook, ond ed., Academic Press, New York, N.Y. (1998) u Dieffenbach and Dveksler, PCR Pri-
mer: A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1995). Bce my6-
JMKAINY, YKa3aHHBIE Ha BCEM MPOTSDKEHUH 3TOTO OMMCAHMS, TIOJIHOCTHIO BKIIIOYCHBI B HACTOSIIININ JOKYMEHT B
Ka4eCTBE CCHUIKH.

OrnpeneneHus.

Kak wcnonp3yror B HacrosimeMm aokyMmeHTe "mentux”, "momumentun' u "Oemok" Ha BCEM MPOTSDKCHHH
OIHCAHMS HCIONB3YIOT B3aMMO3aMCHICMO, M OHU O3HAYAIOT MOJEKYIY, COJCPIKAIIYIO [BAa WIHA OOJee aMHUHO-
KHCJIOTHBIX OCTaTKa, CBS3aHHBIC JPYT C JAPYTOM HENTHUAHOHN CBA3bI0. [IenTHIIBI, TOIUIECNTHIBI U OCIKU TaKKe
MOTYT BKJIFOYATh MOIM(DHUKANNHU, TaKAE KaK TIUKO3WINPOBAHKUE, TPUCOCAMHCHIE JHITHIOB, CYIb(aTupoBaHue,
raMmMa-KapOOKCHIIMPOBAHUE OCTATKOB ITyTAMHUHOBOW KHCIIOTHI, alIKUIUPOBaHUE, THAPOKCHIHpoBaHue u AJ1D-
pubo3mnupoBanue. [lenTuap!, MOTUIENTHIB U OSIKH MOTYT IPEACTaBIATh HAYIHBINH WIM KOMMEPUYSCKIH HHTe-
pec, BKIIIoUasi OCHOBaHHBIE Ha OelkaX JEKapCTBEHHBIE CPEACTBA. B 4acTHOCTH, MENTHIIBI, IOJIUIIENTHIBI U OSIIKH
BKITIOYAIOT aHTUTENIA ¥ XUMEPHBIC WU CAuThie Oenku. [lenTuap!, momunenTuabl 1 OeNKH MoTydaroT MOCPeICT-
BOM PEKOMOHMHAHTHBIX JINHUH KJIETOK KHBOTHBIX C HCIIOJIB30BAHUEM CIIOCOOO0B KyJIbTHBHPOBAHMUS KIETOK.
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Kak mcmonbs3yloT B HacTOsIIEM JOKYMEHTE, TEPMHH "TETEpOJIOTMYHAs! MOJMHYKJICOTHUAHAs ITOCIIe0Ba-
TENBHOCTE" OTHOCHUTCS K IOJIMMEPAaM HYKJIEWHOBBIX KHCJIOT, KOAMPYIOUIMX MPEJCTaBIAIONIAE HHTepeC OelKy,
TaKkye KaKk XMMEpHbIe OeNKu (Takhe KaK MOJEKYJBI-IOBYIIKH), aHTUTENA WM YacTH aHTHTeN (Hampumep, VH,
VL, CDR3), koTopbie MOJIyJ4alOT B KadecTBe OMOQapMameBTUIECKOTO JIEKapCTBEHHOT0 BemecTBa. I'etepolio-
TUYHYIO TIOJIMHYKJICOTHAHYIO TTOCIIEAOBATEIFHOCTD (HAIPUMED, TAKYIO KaK ITOCIEA0BATEIFHOCTD, KOJUPYIONTYIO
XHMEPHBII OEJIOK WM MOCIIeI0BAaTEIbHOCTh C ONITUMHI3MPOBAHHBIMU KOJOHAMH, HE COJIEpIKaIlas HHTPOHOB I10-
CIIeZIOBATENFHOCTH | T.JI.) MOYKHO ITOJTy4aTh CIIOCOOaMU TeHETHYECKON MH)KCHEPUH W BBOAWTH B KJIETKY, I/Ie OHA
MOJKET HaXOJNUTHCS B KQUECTBE SMMUCOMBI MM HHTETPUPOBATHCS B TEHOM KJIETKH. | eTepoorndHas oMHHYyKIIeO-
THUIHAs MOCJIEA0BATEILHOCTE MOXKET MPECTABISATh COOOH MPUPOAHYIO MOCIEA0BATEILHOCTD, KOTOPYIO BBOJST B
9KTONHMYECKYIO 00JIaCTh B TEHOME NMPOAYLHPYIOMEH KIETKH. [ 'eTepoornuHas MOoMIENTHIHAS [TO0CIIe0BaTeNb-
HOCTb MOJKET IPEACTaBIISITH COOOH NMPUPOHYIO MOCIIEN0BATENLHOCT IPYroT0 OpraHn3Ma, Takylo Kak Iocje/0-
BaTEJIbHOCTD, KOJUPYIOIIAs OPTOJIOT YeJIOBEKA.

"AHTHUTENO" OTHOCUTCS K MOJIEKYJIe UMMYHOTJIOOYJIMHA, COCTOSIIEH U3 YEThIPEX MOJMICITUAHBIX IIeNeH,
nByx Tspkessix (H) nemeit u nByx nerkux (L) nemel, cBs3aHHBIX MEXIy OO0 TUCYIbGUIHBIMU CBsI3sIMH. Kax-
Jlast TsShKeJIas el COAEePKUT BapruadenbHyto obmacTs Tshxenor e (HCVR ninm VH) 1 kOHCTaHTHYO 001acTh
TspKenoi rieni. KoHctanTHas o0macTh Tsokenoi nermn coaepxut Tpu nomeHa, CH1, CH2 u CH3. Kaxnas ierkas
IETb COACPKUT BapralOeIbHYI0 001acTh JISTKOH IENU W KOHCTaHTHYIO 00J1acTh jerkoi meny. KoncrtanTHas 00-
JIACTh JIETKOU mmeru cocTouT u3 oauoro aomeHa (CL). O6mactn VH u VL MOXHO TOTIOTHUTENHHO MTOAPA3IEITUTh
Ha OOJIaCTH THIEepBapHabeNbHOCTH, Ha3bIBaeMbIe OMPEICIAIOMNMA KoMIuieMeHTapHocTh obnactsmu (CDR),
YepeayeMBIMH C 00IacTIMH, KOTOPBIE SBIIIOTCS 00Jee KOHCEPBAaTUBHBIMH, HA3BIBAEMBIMH KapKacCHBIMH O0Jac-
imu (FR). Kaxxnas VH u VL cocront u3 Tpex CDR u gyersipex FR, pacnonoxxennsix ot N-koHma k C-KoHIy B
caenyromem nopsiake: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4. Tepmun "anTuteno" BKIIOYAET yKa3aHUE HA
TJIMKO3MWINPOBAHHBIE M HETJIMKO3MIMPOBAaHHBIE UMMYHOTJIOOYJIMHBI JIIOOOTO M30THIIA WM HOAKIacca. TepMuH
"aHTUTEN0" BKIIOYAET MOJIEKYIIBI aHTUTEIN, MOJyYaeMble, IKCIIPECCHPYEMBIE, TPOM3BOANMBIC WIIN BBIICISICMbIC
PEKOMOWHAHTHBIMU Crioco0aMM, TakMe Kak aHTHTelNa, BBIJIENSEMbIE U3 KIIETOK-X03s€B, TPaHCOHUIMPOBAHHBIX
JUTS SKCIIPECCUH aHTHTeNa. TepMUH aHTUTEJIO TakXKe BKIIOUaeT Oncnenuduaeckoe aHTUTENO0, KOTOPOE BKIIIOYA-
€T reTepoTeTpaMepHBIH IMMYHOTTIOOYIIHH, KOTOPBI MOKET CBS3BIBATHCS 00JIEE YEM C OJTHIM PA3ITNIHBIMH HIIH-
TOTIaMHU.

bucnennpuyueckne aHTUTENla B OCHOBHOM OIMMCaHBl B TMyOyiukamuu mareHTHoW 3asBkum CIHIA Ne
2010/0331527, koTopas BKIIOYEHA B HACTOSIIIYIO 3aBKY B KQ4eCTBE CCBHIIKH.

TepmuH "aHTHTeHCBA3BIBAOMAs JacTh" aHTHTENa (WM "(parMeHT aHTHTeNa") OTHOCUTCS K OJHOMY WA
HECKOJILKUM (pparMeHTaM aHTHTENa, KOTOPBIE COXPAHSIOT CIIOCOOHOCTh K CHENN(pUIECKOMY CBSI3BIBAHHIO aHTHU-
rera. [IpuMepsl CBSI3BIBAOIINX (DParMeHTOB, BKIIFOYAEMBIX B TCPMUH "aHTHTCHCBSI3BIBAIOIIAS YaCTh'" aHTUTENA,
BKIouaroT (i) parment Fab, omHOBaneHTHBIH (parMeHT, coctosmmid u3 gomeHoB VL, VH, CL u CHI; (ii)
¢parment F(ab'),, nByxBanenTHblii (parment, comepkamuii 18a ¢pparmenra Fab, cBsi3aHHBIX TUCYIBOUIHBIM
MOCTHKOM B IIapHHUpHOI1 oOmactw; (iii) ¢parment Fd, cocrosmmii u3 nomenoB VH u CHI; (iv) ¢parment Fv,
cocrosiuidi 13 nomeHoB VL um VH onHoro rureda anturena, (v) ¢parment dAb (Ward et al. (1989) Nature
241:544-546), xotopslit cocrouT u3 nomena VH, (vi) Beinenernas CDR u (vii) scFv, KOTOpBI COCTOHUT U3 ABYX
nomeHoB gparmenta Fv, VL u VH, coemnHEeHHBIX CHHTETHYECKAM JIMHKEPOM ¢ (POPMHUPOBAHHEM OJHOU OeKo-
BOH 11eTH, B KoTopoit odnmactn VL u VH cnapuBatotcs ¢ GopMHUpOBaHHEM OIHOBAJCHTHBIX MOJIEKYyI. B TepMuH
"aHTHTENA" TaKXKe BKIIOYEHBI Ipyrue (GOPMBI OIHOIETIOYEUHBIX aHTUTEIN, TaKHe KakK auaTtena (CM. HampHuMep,
Holliger et al. (1993) PNAS USA 90:6444-6448; Poljak et al. (1994) Structure 2:1121-1123).

Kpome Toro, anTuTeno WM ero aHTHICHCBS3BIBAIOIIAS YacTh MOTYT OBITH 4acThIo OoJiee KPYIHOH Moie-
KyJIBl IMMYHOATe31H, (OPMUPYEMOH ITOCPEICTBOM KOBAJICHTHON MM HEKOBAJICHTHON acCOLMALlMM aHTHUTEIa
W 9aCTH aHTHTENA C OJHUM WA HECKOJIBKUMH JAPYTHMHU OCIIKaMu WK renTuaamu. [IprMepsl TaKuX MOJICKYIT
MMMYHOAJIT€3UH BKITIOYAIOT MCIIOIb30BaHNE 00JIACTH CEPALICBUHBI CTPENTABUIMHA C OIYUYCHHEM TeTpaMEpPHOH
mozekyinsl scFv (Kipriyanov et al. (1995) Human Antibodies and Hybridomas 6:93-101) n ucnons3oBanue oc-
TaTKa IUCTenHa, MapKepHOTo nentuaa 1 C-KOHIEBOH MOJUTUCTUANHOBONH METKH C ITOJyYEHUEM JIBYXBaJICHTHON
1 onoTuHIIIMpoBaHHON Monekyibl scFv (Kipriyanov et al. (1994) Mol. Immunol. 31:1047-1058). Yactu antu-
TeJ, Takue kak gparmeHTsl Fab u F(ab'),, MOXHO MoJydaTh M3 IENIbIX aHTUTENI OOIIETPUHITHIMU CIIOCOOAMH,
TaKMMH KaK pacIIeIUIeHUE EeNTbIX aHTUTE HalanHoOM Wi nericuHoM. KpoMe Toro, aHTHTeNa, 9acTH aHTUTEN U
MOJICKYJIBl MMMYHOAITe€3WH MOXHO TOJYyYaTh C MCIIOJIB30BAaHUEM CTAHIAPTHBIX TEXHOJIOTHH PEeKOMOMHAHTHON
JHK, mmpoko n3BecTHBIX B JaHHOU obOnacth (cM. Sambrook et al., 1989).

TepmuH "aHTUTENO YenoBeka" MpeaHa3HAuYCH M1 BKIFOUCHUS aHTHTEN ¢ BapuaOebHBIMU U KOHCTAHTHBI-
MH 00JIaCTSAMH, TPOMCXOAAIIMMH U3 TI0CIE0BATEIbHOCTE MIMMYHOTIIO0YJIMHOB 3apO/IBIIICBOH JINHUN YeloBe-
Ka. AHTHTEJIa YeI0BeKa 110 M300pPETEeHNIO MOTYT BKIIIOYATh OCTATKH aMUHOKHUCIIOT, HE KOJUPYyEMBIe T10CIIe10Ba-
TENBHOCTSIMH UMMYHOTIJIOOYJIMHOB 3apO/bIIICBOM JIMHKUEH yelloBeka (HampuMep, MyTallluH, BHOCHMBIE TOCPEa-
CTBOM CJIy4ailHOTO MJIM CalT-CHeHU(PHUIECKOro MyTareHesa in vitro MM MOCPEACTBOM COMaTHYECKUX MYTALlUH
in vivo), Hanpumep, B CDR n B wactHoctt CDR3. OnHako, Kak HCHONB3YIOT B HACTOSIIIEM JJOKyMEHTE, TEPMUH
"aHTUTEJIO YeJoBeKa" He NMpeJHa3HaueH /ISl BKIIOYEHUsI aHTHTEI, B KOTOPBIX Ha KapKacHBIE TOCIIEI0BATEIHHO-
CTH YeloBeKa NPUBUTH mocienoBarenbHocTH CDR, mpomcxonsmue W3 3apobIIeBOil JIMHUM IPYyroro BUaa
MJIEKOIIUTAIOMINX, TAKOTO KaK MBIIIb.
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Kak ucmonp3yroT B HACTOSAIIEM TOKYMEHTE, TCPMHUH "pEKOMOWHAHTHOE aHTHTENO YeJoBeka' MpeIHa3Ha-
YeH JUISI BKIIFOUCHHSI BCEX aHTHTEN YEIOBEKA, KOTOPBIC MOTYYArOT, SKCIIPECCUPYIOT, MPOU3BOASAT WM BBIICIISIOT
PEKOMOMHAHTHBIME CTIOCO0aMHM, TaKHe KaK aHTHTENa, SKCIIPECCHPyEMBIE C UCIIOIb30BaHINEM PEKOMOWHAHTHOTO
SKCIIPECCUPYIOMIETO BEKTOpa, TPAHCOHUINPYEMOTO B KICTKH-X035€Ba, aHTHUTEINA, BBIIEIIEMbIe U3 OHMOIMOTEeKH
PEKOMOMHAHTHBIX, KOMOMHATOPHBIX AHTUTEJ YEIOBEKA, aHTUTENA, BBIIEIAEMBIC Y KUBOTHBIX (HAIpUMEp, MBI-
IIeil), KOTOpBIEC ABJSIFOTCS TPAHCTEHHBIMH IO TeHaM UMMYHOTJIOOYJTMHOB YeoBeka (cM. Harpumep, Taylor et al.
(1992) Nucl. Acids Res. 20:6287-6295), unu aHTHTENa MOJy4aeMble, DKCIPECCUPYEMbIe, TTPOU3BOANMBIE HITH
BBIJICJIIEMBIC JIIOOBIMHU JPYTUMH CIIOCO0aMH, KOTOPBIE BKITIOUAIOT CIUTAHCHHT ITOCIIET0BATEIHHOCTEH TEHOB MIM-
MYHODJIOOYJIMHOB YeIOBeKa ¢ npyrumu nocienoparenbHocTssMu JJTHK. Takoe peKoOMOWHAHTHOE aHTUTEIIO YEIo-
BEKa COJICP)KUT BapHaOeIIbHbIC U KOHCTAHTHBIC O0JIACTH, POUCXOAIINE U3 MOCICIOBATECIPHOCTEH HUMMYHOTIIO-
OYJIMHOB 3apOJBINICBOI JIMHUK 4YelioBeka. OIHAKO B OMpPEICIICHHBIX BapHaHTaX OCYIICCTBICHHS TAKUE PEKOM-
OMHAHTHBIC AaHTHTEIA YEIOBEKa IMOABEPTaloT MyTareHe3y in vitro (WM, KOTJa UCHOJIB3YIOT )KUBOTHOTO, TPAHC-
TEHHOTO IO IMOCIIEeIOBATEIBHOCTAM [g denoBeka, COMaTHYeCKOMY MyTarecHe3y in vivo), U, TaKuM o0pa3oM, mo-
CJIEZIOBATEIIFHOCTH aMUHOKHCIOT 00aacteit VH u VL peKOMOMHAHTHBIX aHTUTEN MPEICTAaBIAIOT co00il mocie-
JIOBaTEJIbHOCTH, KOTOPBIE, XOTS U MOJy4eHbl U3 nocienoBarenbHocTeit VH u VL 3apossiieBoit TMHUN yeoBe-
Ka M pOJACTBEHHBI MM, B IIPHPOJIC MOTYT HE MPUCYTCTBOBAThH B peNepTyape 3apOBIIIeBOI INHUHM aHTUTEI YeIIo-
BEKa in vivo.

"Ciuteie ¢ Fc Oenku" comepikar 4acTh WM IEIUKOM JIBa WM OoJiee OENIKOB, OJMH M3 KOTOPBIX MPEICTAaB-
nsieT co0oif yacTe Fc MoneKyrpl IMMYHOTTIOO0YIIIHA, KOTOPEIE HHAYE B IPUPOAE BMECTe He BcTpedatorcs. [loiry-
YeHHWE CIUTHIX OCNKOB, COAEPKAIIUX OIPECIICHHBIE TeTePOJIOTHYHbIC MOIUIIEITHIBI, CIUTHIE C Pa3INIHBIMH
YacTsAMH TIOJTYYCHHBIX M3 aHTUTEN MOJUIENTHIOB (BKIIOUast foMeH Fc), onmcano, Hanpumep, B Ashkenazi et al.,
Proc. Natl. Acad. ScL USA 88: 10535, 1991; Byrn et al., Nature 344:677, 1990; u Hollenbaugh et al., "Construc-
tion of Immunoglobulin Fusion Proteins", B Current Protocols in Immunology, Suppl. 4, pages 10,19,1 -
10,19,11, 1992. "Cnutsle Oenku penenropa u Fc" conepkaT 0JMH WM HECKOJIBKO BHEKJICTOUHBIX IOMEHOB pe-
LENTOpa, CBI3aHHBIC C MOJEKYNoil Fc, koTopas B ONpeNeeHHBIX BapUaHTaX OCYIICCTBICHUS COACPXKUT Iap-
HUPHYIO 00JIaCTh C TIOCEAYIONMME aoMeHaMu uMMmyHorno0ynmrHa CH2 u CH3. B ompeneneHHBIX BapHaHTax
OCYIIECTBIICHHS CIUTHIN ¢ Fc Gemok comepkut nBe min OoJiee Ieneil pa3IndHbIX PEleNTOPOB, KOTOPHIE CBSA3BI-
BaIOTCS C OJJHUM WJIM HECKOJIBKUMU Juranaamu. Hanpumep, cauteiit ¢ Fc 6emok npeacraBiseT co0oil JIOBYIIKY,
TaKylo Kak, Hanpumep, JoBymka IL-1 (Hanpumep, puIoHAIENT, KOTOPBIH COAEPIKUT CBA3BIBAIONTYO Jurany IL-
IRACP ob6macte, cimuryio ¢ BHekierouHod obOmacteio IL-1R1, cmutyro ¢ Fe hlgGl; cm. marent CIIIA Ne
6927004), wmu nosymka VEGF (Hanmpumep, adhmaubeprient, KOTOpbiid conepxut nomeH 2 Ig penentopa VEGF
Fltl, cnuteiit ¢ nomenom 3 Ig penenropa VEGF Flkl1, ciuteiii ¢ Fc hlgGl; cm. matentsr CHIA NeNe 7087411 n
7279159).

Cpensbl.

Hacrosiiee n300peTeHre OTHOCHUTCS K HE COJIEpIKaIei CBIBOPOTKU Cpefie, KOTOpasi MPUTOHA JUIS KYJIbTH-
BUPOBAHMS KJICTOK M HMPOIYKIMH OnodapMarieBTHIeCKOro JeKapCcTBEeHHOTo BemecTBa. "He comepikaias chBoO-
POTKH" HCIIONB3YIOT JUTS CPENbI JUIS KYJIGTUBUPOBAHHS KICTOK, KOTOpPas HE COACPIKUT CHIBOPOTOK JKUBOTHBIX,
TaKWX Kak IMOpHOHATBbHAS TENSIYbs CHIBOPOTKA. He comepikamiue ChIBOPOTKU Cpeibl MOTYT CoAepkaTh < 7,5 r/i
THIIPOJIM3aTOB, TAKUX KaK COEBBIN ruaponm3at. Hacrosmee n300peTeHne TakKe OTHOCUTCS K XUMUIECKUM Cpe-
JIaM OIPEJeNICHHOTO COCTaBa, KOTOPBIE HE TONBKO HE COIEPKAT CHIBOPOTOK, HO TAaKXKe HE COAEP)KaT M TUAPOIH-
3ata. "He comepikamme ruaponm3aTa’ HCIONB3YIOT UL CPell UIs KyJIbTHBHPOBAHUS KIIETOK, KOTOpPHIE HE CO-
JIepKaT SK30TCHHBIX OCNKOBBIX THAPOJIN3ATOB, TAKUX KaK THAPOIN3ATHI KUBOTHBIX FJIM PACTUTECIBHBIX OEIKOB,
HaIpuMep, TaKue KaK MEeNTOHbI, TPUITOHHI U T.11.

VYnaneHne CHIBOPOTKH M YMEHBIICHHE KOJIWYECTBA WM yIOalleHHE THAPOIM3ATOB U3 CPEAbl ISl KyJIbTHBHU-
POBaHHUS KIICTOK MPU CHHIKCHHUU BapHaOCIFHOCTH OT MAPTHH K MAPTHU M YIYYIICHUU MOCICAYIONIUX ITAIOB
00pabOTKU K COXKAICHHUIO OCIA0NSET POCT, )KU3HECTIOCOOHOCTh KIETOK M KCIpeccHio umu Oenka. Takum oOpa-
30M, XHMUYECKHU OTIPEICICHHBIC HE COJICPIKAIIUEC CBIBOPOTKH M COACPIKAIINE Mao WM HE COACpKaIlUe THIPO-
JU3aTOB CPEIbl JJIs YIYUIICHUS pOCTa KICTOK U MPOAYKIIUH OeJKa HYKJAI0TCS B TOTIOJTHUTECIIFHBIX HHTPCIUCH-
tax. Cpensl U KyJIbTUBUPOBAHUS KICTOK MO U300PETEHUIO MOXKHO 000TamaTh JOMOIHUTCIFHBIMU HHTPCIUCH-
TaMU, TAKAMH KaK [MOJIMAMHHBI HJIH YBEITUICHHBIMU KOHIICHTPAIUAMHU TAKUX KOMIIOHEHTOB, KAK aMHHOKHUCIIOTBI,
COJIH, caxapa, BATAMUHBI, TOPMOHBI, (aKTOPHI pocTa, Oyheps!, aHTHONOTHKH, JTUHIBI, MEKPO3JIEMEHTHI U T.I1., B
3aBHCHMOCTH OT TpeOOBaHMUN KyIbTHBHPYEMBIX KJIETOK MIIM JKEJIAeMBIX IapaMeTpoB KYyIbTypHl KieTok. Hampu-
Mep, cpeAa I KyJIbTHBHPOBAHUS KIIETOK IO HACTOAIMIEMY JOKYMEHTY U YIyYIIEHHS pOCTa KIETOK, KH3HE-
CIOCOOHOCTH KJIETOK W MPOIYKIIUH PEKOMOMHAHTHOTO Oelika oOoraiieHa OpHUTHHOM, ITyTPECIIUHOM HIIH 000H-
mu ("OS cpenpr").

B ompeneneHnbix BapuanTax ocyimecticHus OS cpefa COAepKUT OPHUTHH B KOHIICHTPALUHU (BhIpaXkac-
MO# B MHKPOMOJISIX Ha JIUTP) MO MeHbIIeH Mepe mpudmmurensro 90, 100, 150, 200, 250, 300, 350, 400, 450,
500, 540, 545, 550, 555, 560, 565, 568, 567, 568, 569, 570, 571, 572, 573, 574, 575, 576, 577, 578, 579, 580,
581, 582, 583, 584, 585, 586, 587, 588, 589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602,
603, 604, 605, 606, 607, 608, 609, 610, 611, 612, 613, 614, 615, 616, 617, 618, 620, 625, 630, 635, 640, 645,
650, 700, 750, 800, 850 nnu 900 MxM.

B ompeneneHHBIX BapraHTaX OCYIIECTBICHHUS CPEAbI COACPKUT OPHUTHH B KOHIICHTPAINU MPUOTH3UTEIb-
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HO 85, 90, 95, 100, 105, 110, 113 umm 115 MxM. B ogHOM U3 BapuaHTOB OCYIIECTBIEHUS cpeaa conepkut 100
MKM + 15 MkM opHHTHHA. B 0IHOM U3 BapHaHTOB OCYIIECTBICHHS cpeaa COASPKUT 15 mMr/im + 2,25 Mr/n opHH-
tiHa © HCI.

B onpeneneHHBIX BapuaHTaX OCYIIECTBICHUS CPEbl COACPKUT OPHUTHH B KOHLIEHTPALUH NTPUOIU3UTEIb-
Ho 255, 260, 265, 270, 275, 280, 285, 290, 295, 300, 305, 310, 315, 320, 325, 330, 335, 340 unu 345 mxM. B
OJIHOM M3 BapUaHTOB OCyIllecTBIeHus cpefa cogepkur 300 MkM =+ 45 MxM opHuTHHa. B o1HOM M3 BapuaHTOB
OCYIIEeCTBIICHUS cpena coaepkuT 50 mr/a + 7,5 mr/n opuutuHa @ HCI.

B onpeneneHHBIX BapuaHTaX OCYIIECTBICHUS CPEbl COACPKUT OPHUTHH B KOHIIEHTPALUH NTPUOIU3UTEIb-
HO 510, 515, 520, 525, 530, 535, 540, 545, 550, 555, 560, 565,

570, 575, 580, 585, 590, 595, 600, 605, 610, 615, 620, 625, 630, 635, 640, 645, 650, 655, 660, 665, 670,
675, 680, 685 mu 690 MxM. B onHOM M3 BapuaHTOB ocyuiecTBiIeHus cpena cogepxut 600 MxM + 90 MxM op-
HUTHHA. B oHOM M3 BapuaHTOB ocyIecTBiIeHus cpeaa cogepkut 100 mr/m £15 mr/n opaurnna @ HCL

B onpeneneHHbIX BapraHTaX OCYIIECTBIICHUS CPEIBI COJEPIKUT OPHUTHH B KOHIICHTparuu 765, 770, 775,
780, 785, 790, 795, 800, 805, 810, 815, 820, 825, 830, 835, 840, 845, 850, 855, 860, 865, 870, 875, 880, 885,
890, 895, 900, 905, 910, 915, 920, 925, 930, 935, 940, 945, 950, 955, 960, 965, 970, 975, 980, 985, 990, 995,
1000, 1005, 1010, 1015, 1020, 1025, 1030 umu 1035 MxM. B ogHOM W3 BapHaHTOB OCYIIECTBJICHHS Cpela CO-
nepxxut 900 MkM + 135 MkM opHuTHHA. B 01HOM M3 BapnaHTOB OCYIIECTBICHUS cpea coaepxut 150 mr/a £
22,5 mr/n opuurnna ¢ HCL

B oforamenasie OpHUTHHOM Cpeibl HEOOS3aTeIbHO MOXHO J00aBIATh MyTpecuH. IlyTpeciiud B O4eHb
HU3KHX KOHIICHTPAIMAX BKIIOYAIN B Ka4eCTBE KOMIIOHEHTA B OTPE/ICICHHBIC COCTaBHI CpeJl AJIS KyJIbTHBHPOBA-
HUS KJIETOK; cM. Hanpumep, WO 2005/028626, B kotopom ommcans! 0,02-0,08 mr/n mytpecunna; matent CLIA
Ne 5426699 (0,08 mr/n); matent CIIIA Ne RE30,985 (0,16 mr/n); matent CIIIA Ne 5811299 (0,27 mr/m); mateHT
CIA Ne 5122469 (0,5635 mr/n); matent CIHA Ne 5063157 (1 mr/1); WO 2008/154014 (=100 mxM - ~1000
MKM); matenTHYyI0 3asBKy CIHIA Ne 2007/0212770 (0,5 -30 Mr/n monauamuHa; 2 MI/a MyTpecuuHa; 2 MI/i myT-
pecuuHa + 2 Mr/i opHUTHHA; 2 MI/i myTpectuna + 10 Mr/i opHUTHHA).

B omnpezeneHHBIX BapHaHTaX OCYIIECTBIICHUS CPEAbl COAEp)KaT KOMOWHANMIO OPHUTHHA M ITyTPECLMHA,
IJie MyTPECIUH MOKET HaAXOUTHCSA B KOMOWHAIIMK TI0 MEHbIIeH Mepe npubimsurenpao 150, 155, 160, 165, 170,
175, 180, 185, 190, 195, 200, 205, 210, 215, 220, 225, 230, 235, 240, 245, 250, 255, 260, 265, 270, 275, 280,
285, 290, 295, 300, 305, 310, 315, 320, 325, 330, 335, 340, 345, 350, 355, 260, 365, 370, 375, 380, 385, 390,
395, 400, 405 nau 410 MmxM.

B ompeneneHHBIX BapuaHTaX OCYIISCTBICHHS CPEABI COIEPXKAT ITyTPECIMH B KOHIICHTPAIMH HPUOTU3HU-
teapHO 170, 175, 180, 185, 190, 195, 200, 205, 210, 215, 220, 225 wmu 230 MkM. B ogHOM B3 BapHaHTOB OCY-
mecTBieHus cpena coaepkut 200 MxM + 30 MxM nmyTpecuuHa B fononHenue k > 90 MxM + 14 MxM opHuTHHA.
B onHOM M3 BapHaHTOB OCYILECTBIECHUS cpena conepxut 30 mr/im £ 4,5 mr/n mytpecunHa @ 2HCI B nononHenune
K > 15 mr/m £ 2,25 mr/n opuuruna ¢ HCI.

B ompeneneHHBIX BapHaHTaX OCYIISCTBICHHS CPEABI COIEPXKAT ITyTPECIMH B KOHIICHTPAIMH MPHUOTU3HU-
tenbHO 295, 300, 305, 310, 315, 320, 325, 330, 335, 340, 345, 350, 355, 360, 365, 370, 375, 380, 385, 390, 395,
400 umm 405 MkM. B ogHOM M3 BapHaHTOB OCYIIECTBICHUS cpefa conepkut 350 MxM * 52,5 MxM myTpecuuHa
B gomnoyiHeHue K > 90 MkM + 14 MkM opHuTHHA. B 01THOM K3 BapHaHTOB OCYIIECTBIEHUS cpela COAEPKUT 57
Mmr/n + 8,55 mr/n mytpecunna e 2HCI B nonontHenue k > 15 mr/n £ 2,25 mr/n opuurnna e HCL

B ompeneneHHBIX BapHaHTaX OCYIISCTBICHHS CPEAbl CONIEPXKAT ITyTPECIMH B KOHIICHTPAIMH HPHUOTU3HU-
tenbHO 595, 600, 605, 610, 615, 620, 625, 630, 635, 640, 645, 650, 655, 660, 665, 670, 675, 680, 685, 690, 695,
700, 705, 710, 715, 720, 725, 730, 735, 740, 745, 750, 755, 760, 765, 770, 775, 780, 785, 790, 795, 800 umu 805
MKM. B o1HOM W3 BapuaHTOB OCYIIECTBIEHUS cpeaa coaepkut 714 MxkM £ 105 MkM myTpecunHa B TOTIOTHE-
HEe K > 90 MkM + 14 MkM opHHTHHA. B 0HOM M3 BapHaHTOB OCYIIECTBIEHHUS cpena coaepxut 115 mr/m +
17,25 mr/n nytpecumnaa © 2HCI B nononHenue k > 15 mr/n £ 2,25 mr/n opaurnnaa e HCI.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHUS CPEOBl COAEPIKAT MOMAPHYI0 KOMOMHAITMIO JIIOOBIX KOHIICH-
Tpaluii IMyTpeclyHa U OPHUTHHA, IEPEUNCICHHBIX BBIIIE. B onpeneneHHbIX BapuaHTaX OCYIIECTBIICHUS CPEbI
coJiepKat J0OYIO MOMAPHY KOMOMHAIMIO MpuoIu3uTensHo 595, 600, 605, 610, 615, 620, 625, 630, 635, 640,
645, 650, 655, 660, 665, 670, 675, 680, 685, 690, 695, 700, 705, 710, 715, 720, 725, 730, 735, 740, 745, 750,
755, 760, 765, 770, 775, 780, 785, 790, 795, 800 wim 805 MkM myTpecuuHa U npudausuTensHo 510, 515, 520,
525, 530, 535, 540, 545, 550, 555, 560, 565, 570, 575, 580, 585, 590, 595, 600, 605, 610, 615, 620, 625, 630,
635, 640, 645, 650, 655, 660, 665, 670, 675, 680, 685 wim 690 MkM opuutuna. Hanpumep, B 0JHOM U3 BapuaH-
TOB OCYIIECTBIICHUS CPebl coaepkar npuoimsurensbHo 700 MkM myTpeciimHa u aro0yro onay u3 510, 511, 512
MKM u nocnenytonue opautuHa; Wi 701 MkM mytpecumna u ro0yio onay u3 510, 511, 512 MmxM u mocie-
IYIOIMEe OPHUTHH U T.JA. Takxke, HAIpUMEp, CPeIbl B OJHOM M3 BapHAHTOB OCYIIECTBIICHUS COACPKUT MpUOITH-
sutenbHo 600 MKM opHHUTHHA 1 M00yr0 oguy u3 700, 701, 702 MxM u mocnenyromniue myTpeciuna; uiu 601
MKM opaHTHHA U M00yIo oxny u3 700, 701, 702 MxM u mocienyromue myTpeciuHa 1 T.J1. B ompeaeneHHbIx
BapHaHTax OCYIIECTBICHHS cpeasl conepkaTr 702 MkM £106 MkM mytpecuuna + 593 MkM + 89 MkM opHHTH-
Ha. B 0JTHOM KOHKpETHOM BapHaHTE OCYIIECTBICHHS CPENIbI COAepKaT MPUOIM3UTEIHHO 714 MKM myTpecinHa U
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593 MkM opHuTHHA. B 0JTHOM M3 BapuaHTOB OCYIIECTBICHUS cpelbl comaepkaT 115 mr/m + 17 Mr/n myTtpectinna
e 2HCI u 100 mr/i £ 15 mr/a opuutuHa © HCl. B otHOM KOHKPETHOM BapHaHTE OCYIIECTBICHUS CPEIBI COEp-
*kat 115 mr/m myrpecriuaa ¢ 2HCI u 100 mr/n opautuaa  HCI.

B oxgHOM M3 BapHaHTOB OCYLIECTBIICHHS U B JIOTIOJHEHHE K J0OaBICHUIO OPHUTHHA WM IyTPECLUHA Cpe-
JIbl COJIEPKaT CMECh HYKJICO3UI0B B CYMMAapHOI KOHIIEHTpaluu Mo MeHblIe mepe 50 MkM, 1o MeHblIeil Mepe
60 MkM, o MenbIeit mepe 70 MkM, no MensbIuei Mepe 80 MkM, o menbelt Mepe 90 MKkM, o MeHblIEH Mepe
100 MxM, o Mensb1eit mepe 110 MmxkM, o Menbiieit mepe 115 MkM, o menbiieit mepe 120 MkM, 1o MeHbLIEH
Mepe 125 MxM, no menbpmeit mepe 130 MkM, mo menbireld mepe 135 MM, o menbpmeii mepe 140 MM, 1o
MeHbIe Mepe 145 MM, o MeHbIe mepe 150 MxM, o MeHbIeit Mmepe 155 MkM, o MeHbmei mepe 160
MKM, 1o MeHbIe Mepe 165 MkM wiu o menbied Mmepe 170 MkM. B oHOM M3 BapHaHTOB OCYIIECTBICHUS
cpeabl cozepxar npudamsutensHo 174 MkM £ 26 MkM HykJ1€o3u10B. B 01HOM M3 BapHaHTOB OCYIIECTBICHHS
CpeIBl CoNepKaT MypHHOBBIC IPON3BOAHBIE B CYMMapHOH KOHIICHTpAuH 1o MeHbIeii Mmepe 40 MkM, 1o MeHb-
meit mepe 45 MkM, o mMeHsbInelr Mepe S0 MKM, o MeHbIeld Mepe 55 MkM, no Menbmel mMepe 60 MKM, 1o
MeHbIe Mepe 65 MKM, 1o MeHbIel Mmepe 70 MKM, 1o MeHbIei Mepe 75 MKM, 1o MeHbIIel Mepe 80 MKM, 1Mo
MeHblIeH Mepe 85 MkM, no Mensmeil Mmepe 90 MxM, no MeHsIeil Mepe 95 MkM, no Mensmeit mepe 100 MkM
Wi o MeHbie Mepe 105 MkM. B oHOM U3 BapuHaHTOB OCYHICCTBICHHS CPEIbl COIACPIKAT MPUOTUIUTECIHHO
106 MKM =£ 5 MKM IypHHOBBIX TIPOU3BOIHBIX. [1ypHHOBEIE POU3BOIHBIC BKIIOYAIOT HYKJICO3U bl THITOKCAHTHH
U aICHO3MH U I'yaHO3WH. B 0HOM 13 BapUaHTOB OCYILECTBJIEHUS CPEAbl COAECPKAaT MUPUMHUANHOBEIE IPOU3BO/-
HBIE€ B CYMMapHO! KOHLIEHTpaluy no MeHsleil Mepe 30 MxM, o Mensmeil Mepe 35 MkM, o Menseil Mmepe 40
MKM, 1o MeHb1Iel Mepe 45 MkM, no MmeHbIIei Mepe 50 MxM, o MeHbIIel Mepe 55 MKM, 1o MenblIel mepe 60
MKM mim 1o MeHsbInei Mepe 65 MKM. B o1HOM U3 BapHaHTOB OCYIIECTBICHHS CPEAbI COJIEpIKaT MPHOIU3UTEIb-
HO 68 MKM * 5 MKM NUPUMHIMHOBEIX IPOU3BOIHBIX. [IMpUMUIMHOBEIE TIPONU3BOJHBIE BKITIOUAIOT HYKJICO3HIbI
TUMHJUH, YPUIUH U LUTHIUH. B 0JHOM KOHKPETHOM BapHaHTE OCYIIECTBICHUS CPelbl COAEPXKAT aJCHO3MH,
TyaHO3WH, INTUAWH, YPUIUH, TAMUAWH ¥ TUIIOKCAHTHH.

B nonoxaenune k 100aBICHUIO OPHUTHHA WM IMYTPECIIMHA B OJHOM M3 BapHAHTOB OCYIIECTBICHHS CPEIBI
TaKXkKe COAep)kaT aMHHOKHCIIOTH B CyMMapHO# KOHIIEHTpauu 1o MeHbmei mepe 40 MM, rae B pacuer o0
CyMMa He BKJIIOUYEHO KOJIWYECTBO IIyTaMHHA. B OJZHOM W3 BapHMaHTOB OCYIIECTBICHHSA TIYTaMHUH B CPEIbl HE
no0aBIieH, HO €ro MOKHO JJ0OABUTh B CpeIbl B KauecTBe "M00aBKM B MOMEHT MCTIOIh30BaHUs" TIPH KYJIBTHBHPO-
BaHUH KIJIETOK, HAIIPHMeEp, MU MpoxyKiuu Oenka. Takum oOpa3oM, B ONpEIeTCHHBIX BapHaHTaX OCYIIECTBIIC-
HHS, TAKHX KaK B CIIoco0e KyJbTHBUPOBAHHS KJIETOK MM CrIoco0e IOTydeHHs IPEICTaBIIIONIEro HHTepec Oe-
Ka, Cpeabl MOXHO 00OTramaTh IIIyTaMHHOM B KayecTBe J0O0aBKM B MOMEHT HCIIOJIb30BaHUs. B ofHOM M3 Takmx
BapUaHTOB OCYILIECTBJICHHS TIIyTaMHUH J100aBISIOT B KOJMYECTBE MeHee ueM npubimsutensHo 40 MM, MmeHee
YyeM npuban3uTensHo 35 MM, MeHee yeM npubnmsntensHo 30 MM, MeHee yeM npuOnu3uTensHo 25 MM, MeHee
yeM npubamzutensHo 20 MM, MeHee yeM npubnmsnTensHo 15 MM, MeHee yem npubnusutensHo 10 MM, meHee
geM IpuOIH3UTENsHO 8 MM, MeHee YeM MPHOIU3UTENbHO 7 MM, MeHee 4eM MPUOIU3UTENbHO 6 MM, MeHee YeM
MpUOIM3UTENEHO 5 MM, MeHee yeM NMpUOIU3UTENbHO 4 MM, MeHee ueM MpUOIN3UTENbHO 3 MM WM MeHee 4yeM
nprOIu3nuTeNnsHO 2,5 MM. B 0HOM M3 BapHaHTOB OCYIIECTBICHHUS KOTUYECTBO TIyTAMHHA B CpelaX, KOTOPHIE
oboramany riIyTaMiHHOM, COCTaBIISICT NPUOIN3UTENbHO 2 MM £ 0,5 MM.

B ogHOM M3 BapMaHTOB OCYIIECTBICHHMS B JOTOJHEHHE K JOOABICHIIO OPHUTHHA MITM KOMOWHAIINN OpHU-
THHA W TMYTPECIIHA CPEIbl TaKKe COAEPIKAT AMHHOKHCIIOTHI C HETOJSIPHBIMA OOKOBBIMH TPYIIIaMU B KOHIICH-
Tparyu 1o MeHbIel Mepe 15 MM, o MeHbIIel Mepe 24 MM, o MeHbIIel Mepe 25 MM, 1o MeHbIIel Mepe 26
MM, 1o MeHbIel Mepe 27 MM, 1o MeHbInel Mepe 28 MM, 1o MeHbIIel Mepe 29 MM wim o MeHbInel Mepe 30
MM. B o1HOM M3 BapMaHTOB OCYIIECTBJIECHHS Cpelbl coxepxar npuoamsurensHo 30 MM aMHHOKHCIIOT ¢ HENo-
JSIPHBIMHA OOKOBBIMHM T'pyIIIaMH. B 0JJHOM M3 BapHMaHTOB OCYILECTBIEHHS Ha MOJIb OOIIEro KOJMYECTBA aMHUHO-
KHCJIOT, COJIEPAKAIIETOCs B Cpefax, o MeHsliel mepe 32%, nmo MeHsIuel mepe 33%, no Mensieit Mepe 34%, no
MeHblIei Mepe 35%, mo menblel Mepe 36%, no MeHslei Mepe 37%, no menbluelt Mmepe 38%, Mo MeHbILEH
mepe 39%, o meHbmel Mepe 40%, unm o MeHbInei Mepe 41% mpeacTaBisIoT co00H AMHHOKHCIIOTHI ¢ HETO-
JSIPHBIMA OOKOBBIMH TPYTIIaMH. B 0HOM M3 BapHaHTOB OCYIIECTBICHHUS HAa MOJIb aMHHOKHCIIOT B Cpelax IpH-
ommutensHo 42% £ 1% npencTaBisiioT co00i aMUHOKUCIIOTHI ¢ HEHOJISIPHBIMU OOKOBBIMHU IpyIIaMu. AMUHO-
KHCJIOTHI C HEMOJSPHBIMHA OOKOBBIMH TPYIIIAMU BKJIIOYAIOT AJIAHUH, BAJIWH, JICHIIMH, H30JCHIINH, MTPONIHH, (e-
HITATaHUH, TPUNTO()aH U METHOHHH.

B ogHOM M3 BapHaHTOB OCYIIECTBICHHMS B JIOTOJHEHHE K JOOABICHIIO OPHUTHHA MITH KOMOWHAIINN OpHU-
THHA W ITyTPECUUHA CPEIbl TAaKXKe COMepKaT aMUHOKHCIOTH C HEe3apsHKEHHBIMU HOJSIPHBIMH OOKOBBIMH TPYTI-
MaMHu B KOHIIEHTpauu npuoiam3uTensHo ot 10 MM g0 34 MM, npubnmsutensho ot 11 MM g0 33 MM, npubnm-
3uTenbHO OoT 12 MM 1o 32 MM, npubnusutenpHo oT 13 MM no 31 MM, npubnmsutensao ot 14 MM o 30 MM,
npubIM3nTensHO oT 15 MM 1o 29 MM, npubamnsutensHo ot 16 MM no 28 MM, npubanzutensao ot 17 MM 1o
27 MM, npubauzurtensHo ot 18 MM 1o 26 MM, npubiauzurtensHo ot 19 MM no 25 MM, npubamnzurtensHo ot 20
MM g0 24 MM, npubnmsurensHo ot 21 MM o 23 MM nnm npubnusurensHo 22 MM. B ogHOM M3 BapHaHTOB
OCYIIECTBIICHHS CPEa COJEPIKUT MPHONU3UTEIBHO 22 MM aMUHOKHUCIIOT € He3apsKeHHBIMH TIOJIIPHBIMU OOKO-
BBIMH Tpynnamu. B 1pyrom BapnanTte OCYIIECTBICHHUS Cpeia COAEPKUT MPHUOIM3UTENFHO 12 MM aMHHOKHCIIOT
C He3apsHKEHHBIMU MOJSIPHBIMU OOKOBBIMH IpylIiaMu. B 0THOM W3 BapHaHTOB OCYIIECTBIICHHS Ha MOJIb OOIIEro
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KOJIMYECTBA aMUHOKHUCIIOT, CO/IEPIKAIIErocst B cpelax npuoian3nTenbHo oT 14% no 46%, npuOIM3uTeIbHO OT
15% no 45%, npubmusurensho ot 16% no 44%, npubmusurensHo ot 17% no 43%, npudausurensHo ot 18% mo
42%, npubnu3utenbHo oT 19% no 41%, npudausurenpHo ot 20% a0 40%, npubmmsurensHo ot 21% mo 39%,
npubmu3uTensHo oT 22% mo 38%, mpubmmsurensHo oT 23% mo 37%, npubnusutensHo oT 24% mo 36%, mpu-
osmsuTensHO OT 25% 1o 35%, nmpubnusutenbHo oT 26% 1o 34%, npubnm3utensHo ot 27% mo 33%, npudbansu-
TenbHO OT 28% 1o 32%, mpubmusutensHo oT 29% mo 31% wmm npubmmsurtensHo 30% mpeacTaBisioT co0oi
aMHMHOKHCIIOTBI ¢ HE3aPSKECHHBIMH TOJIIPHBIMH OOKOBBIMU TPYIIIIaMU. B OHOM M3 BapHAHTOB OCYILECTBICHHSA
Ha MOJIb aMHHOKHCIIOT B cpenax npubnmsurensHo 30% + 3% npencraBisiorT co0oif aMMHOKUCIIOTHL C He3apsi-
JKEHHBIMH TMOJSIPHBIMHA OOKOBBIMHU TPYHITaMH. AMHHOKHCIIOTHI C HE3aPSHDKEHHBIMU TTOJIIPHBIMU OOKOBBIMH TPYTI-
MIaMU BKJIIOYAIOT [UIMIMH, CEPUH, TPEOHUH, IUCTEHH, THPO3HH, aClIaparvH U TIyTaMUH.

B onHOM M3 BapnaHTOB OCYIIECTBIICHHS B JIOTIOJHEHHE K 100aBICHNUIO OPHUTHHA WIIM KOMOMHAIIMK OpPHU-
THHA W ITyTPECIMHA CPEAbl TAKXKe COAEpKaT aMUHOKHUCIIOTHI ¢ OTPHLATEIbHBIM 3apsiioM npu pH 6 (Hampumep,
KHCIIBIE aMMHOKHCIJIOTHI) B KOHIIEHTpauuyu Npuoim3nuTenasHo ot 4 MM no 14 MM, npubnusurensHo ot 5 MM 110
13 MM, npubnusurensHo ot 6 MM 10 12 MM, npubnusutensao ot 7 MM 1o 11 MM, npubausurensHo ot 8§ MM
1o 10 MM, npubnusuresnsHo 9 MM min npuban3uTensHo 4 MM. B 0JTHOM M3 BapHaHTOB OCYIIECTBICHHS CPEIbl
cofiepkaT MpuOIM3UTENBHO 9 MM KHCIBIX aMHHOKHCIIOT. B OJHOM M3 BapHaHTOB OCYIIECTBIECHHUS CPEIbI CO-
nepxar 9 MM = 1 MM KuCITBIX aMHHOKHCIIOT. B 01HOM M3 BapHaHTOB OCYILECTBICHHS Ha MOJIb OOIIIEro Koinye-
CTBa aMHHOKHCJIOT, COZIEPKAIINXCS B Cpefax MpuoOam3uTeasHo oT 8% mo 18%, npubmuzurensHo ot 9% mo 17%,
npubmmsuTensHo oT 10% mo 16%, mpubmmsurensao ot 11% no 15%, npubnusurtensHo ot 12% mo 14% wm
npubnm3uTensHo 13% mpencTaBisioT co0oW KHUCIbe aMHHOKHCIOTH. B 0JHOM M3 BapHaHTOB OCYIIECTBICHUS
Ha MOJIb aMHHOKHUCIIOT B cpepax npubmmsntensHo 12,6% + 1% npenctaBisioT co0oi KHUCIIbIe aMUHOKUCIIOTHI.
Kucisle aMHUHOKHCIIOTHI BKIIFOUAIOT ACTIapParnHOBYIO KUCIOTY U [NIyTAMHUHOBYIO KHCIIOTY.

B oxHOM 13 BapnaHTOB OCYIIECTBICHHS B JIOTIOJHEHHE K 100aBICHNIO OPHUTHHA WIIM KOMOMHAIIMK OpPHU-
THHA U IMYTPECUMHA CPEIbI TAKKE CONEPKAT aMHUHOKHUCIIOTHI C MOJIOXKUTEIBHBIM 3apsiaoM nipu pH 6 (Hampumep,
OCHOBHBIC aMUHOKHMCIIOTHI) B KOHIIEHTPALUH 110 MeHbIeH Mepe 3,5 MM, o MeHbliel Mmepe 4 MM, TI0 MEHBILCH
Mepe 5 MM, no Mensel mepe 6 MM, o MeHblIel Mepe 7 MM, o MeHbIIel Mepe 8§ MM, o MeHbLIEH Mepe 9
MM, no Mmensbieit Mepe 10 MM unu o mensmeit mepe 11 MM. B ogHOM 13 BapuaHTOB OCYIIECTBIECHUS CPEbI
cozeprkar npuoau3uTessHO 11 MM OCHOBHBIX aMHUHOKHCIIOT. B OTHOM M3 BapHaHTOB OCYIIECTBICHUS CPEIbI
conepkat npubmmsuTensao 11,42 MM £ 1 MM OCHOBHBIX aMHUHOKHCIIOT. B 0THOM W3 BapHaHTOB OCYIIIECTBIIC-
HHS HA MOJIb OOIIEro KOJMYecTBa aMUHOKHUCIIOT, COJIEPKAIIMXCS B Cpeax 10 MeHbIIeil Mepe 5%, o MeHbIIeH
Mepe 6%, o menblel Mepe 7%, o Menblieil mepe 8%, Mo MeHsble Mepe 9%, no mensiied mepe 10%, no
MeHbIei Mepe 11%, mo menbinen mepe 12%, mo menseit mepe 13%, no menbmeit Mmepe 14% i mo MeHbIIeH
mepe 15% mpencraBiaioT coOoif OCHOBHBIE aMHHOKHCIOTHL. B OTHOM M3 BapHaHTOB OCYIIECTBICHHS HAa MOJb
aMHHOKHUCIIOT B cpelax MpUOIM3UTENsHO 16% mpencTaBisioT cob0il OCHOBHBIE aMHHOKHCIIOTEL. B omHOM 13
BapUaHTOB OCYIIECTBJICHHUs Ha MOJIb aMHHOKHCIIOT B cpeiax mpuonmsurensHo 15,8% + 2,4% npeacraBisror
€000l OCHOBHBIC aMHHOKHCJIOTHL. B OJHOM U3 BapHaHTOB OCYIIECTBICHHS HAa MOJb aMHUHOKHCIOT B Cpeaax
npubmsuTensio 21% + 3,2% mnpexactaBisiror co00i OCHOBHBIE aMHHOKUCIIOTHL. OCHOBHBIE aMHHOKHCIIOTEI
BKJIIOYAIOT JIN3UH, APTUHUH U TUCTUANH.

B oxHOM 13 BapHaHTOB OCYIIECTBICHHS B JIOTIOJHEHHE K 100aBICHNIO OPHUTHHA WIIM KOMOMHAIIMK OPHU-
THHA W IIyTPECIIMHA CPEIBI TaKkKe cojepkaT npuOam3uTenbHo 30 MM HEMOJIAPHBIX aMUHOKHUCIIOT, MPUOJIA3H-
TenbHO 22 MM He3apsHKEHHBIX MOJISIPHBIX aMHHOKHCIIOT, TPHOIU3UTEIEHO 9 MM KHCIIBIX aMHUHOKHCIIOT M TIPH-
6mm3uTensHo 11 MM OCHOBHBIX aMHHOKHUCIIOT. B 0JTHOM M3 BapHaHTOB OCYIIECTBICHUS Ha MOJIb aMUHOKHUCIIOT B
cpenax npuoIM3uTeNnsHO 42% MPenCcTaBIAIoT co00i HENMONSIPHbIE aMHHOKHCIIOTHI, MpuoamsuTessHo 30% npen-
CTaBJIAIOT OO0 He3apsKEHHBIE TIOJIIPHBIC aMUHOKHUCIIOTHI, Mpuonm3utensHo 13% mnpeacTaBisiior coboi kuc-
JIble AaMMHOKHCIIOTHI ¥ TPUOIM3UTENBHO 16% mpencTaBisiioT co00i OCHOBHBIE aMUHOKHUCIIOTHI.

B nomonHeHue k 100aBICHUIO OPHUTHHA MM KOMOWHALMM OPHUTHHA M MYTPECLMHA B OJJHOM M3 BapHaH-
TOB OCYIIECTBIICHUS CPEAbI COAECP)KAT MUKPOMOJISIPHbIE KOJIMYECTBA XKUPHBIX KUCIOT (WM MPOU3BOAHBIX JKUP-
HBIX KHCJIOT) ¥ TOKOdepon. B 0o1HOM U3 BapHaHTOB OCYIIECTBICHUS KUPHBIE KHCIOTHI BKJIIOYAIOT JIFOOYIO ONHY
WM HECKOJBKO M3 JIMHOJECBOM KHCJIOTHI, JTMHOJIEHOBOW KHCIOTHI, JIUTIOEBOM KHCIIOTBI, OJEHHOBON KHCIOTBHI,
MaJbMUTHUHOBOW KUCJIOTHI, CTEAPUHOBOM KHUCIIOTHI, apaXUANHOBOM KUCIIOTHI, apaXuI0HOBOMN KHUCIIOTHI, JIaypHUHO-
BOH KHCJIOTBI, 0ET€HOBOM KHUCIIOTHI, KAPUIOBOW KHCIIOTHI, JIAYPUHOBOMW KUCIIOTHI, TEKCAHOBOW KHCIIOTHI, JINTHO-
LIEPHHOBOI KHCIIOTHI, MUPUCTHHOBON KHCIIOTHI M OKTAHOBOM KHCIOTHL. B 0THOM M3 BapHaHTOB OCYIIECTBICHHA
Cpeabl coiepkat Tokoepoll, TMHOIEBYIO KUCIOTY U JIMIIOEBYIO KUCIIOTY.

B ogHOM M3 BapuaHTOB OCYILECTBICHMS CPEAbl TaKXKe COAEP’KAaT CMECh BUTAMHHOB, KOTOPas BKJIIOYAET
Jpyrue NUTaTeIbHbIE BEIIECTBA M HE3aMECHUMBIC NUTATENIFHBIE BEUIECTBA, B CYMMAapHOW KOHIEHTPALUH II0
MeHblIeit Mepe npuosmsuTensHo 700 MKM miti 1o MeHbIIel Mepe npubnnsnTensHo 2 MM. B onHoM 13 Bapuan-
TOB OCYILECTBIICHHSI CMECh BUTAMHHOB COJCP)KUT OJMH WMJIM HecKoybko n3 D-OmoTHHa, ximopuaa xonuHa, ¢o-
JUEBOW KUCIIOTHI, MUIOWHO3UTOJIA, aMHJIa HUKOTHHOBOH KUCIOTHI, mupuaokcuHa HCl, D-maHTOTEeHOBOM KUCIOTHI
(hemiCa), puboduraBuna, Tnamuaa HCI, Buramubaa B12 u T.m. B 0HOM M3 BapWaHTOB OCYIIECTBIICHUS CMECh
BUTaMHHOB BKII0YacT Bce U3 D-0MOTHHA, XJI0pHUIa X0NnHa, GONNEBOM KUCI0Ta, MUOMHO3UTOINA, aMU/1a HUKOTHU-
HOBOM KUCJIOTHI, mupuaokcuHa HCl, D-manTorenoBoit kuciotel (hemiCa), pudodnasuna, Tnamuaa HCl u Bura-
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MuHa B12.

Pasnmuunble BapuaHTBI OCYIICCTBICHUS CPEX IO M300PETCHUIO BKIIIOYAIOT JIFOOYI0 U3 KOMOHWHAIUI OIH-
CaHHBIX BBIIIEC BAPUAHTOB OCYILECTBICHHS, BKJIIOYas XMMHUYECKH OMpE/e/ICHHbIE, HE COAepIKallhe THAPOIHn3a-
TOB, HE COJIEPIKAIIINE CHIBOPOTOK CPEJIbl, COACPIKAIIME OPHUTHH WIIM IYTPECUHH B YKa3aHHBIX KOJINYECTBAX U, B
quCIIe MpoYero, (a) aMuHOKUCIOTHL, (b) HeoOsA3aTenbHO HYKJICO3HIBI; (C) COM IBYXBAJIEHTHBHIX KaTHOHOB; (d)
JKUPHBIE KUCIIOTH M TOKO(hepod U (€) BUTaMHHBIL. B onpeneneHHBIX BapuaHTax ocymiecTBieHus Bo Bce OS cpe-
JIbl MOJKHO JT0OABIISITh HEOOJIBIINE KOJIUYECTBA THAPOIN3ATOB.

3asBUTENH MOJIATAIOT, YTO B MPAKTHYECKOM OCYIIECTBICHUH HACTOSIIEr0 M300pPETEHUSI MOXKHO UCIIOJb30-
BaTh JIIOOBIC OJIHY HMJIM HECKOJBKO W3 MHOXKECTBA OCHOBHBIX CpEJ HJIM MX COYCTAHHUH, B KOTOPHIC TOOABIISIOT
OPHHUTHH WX KOMOWHALIUIO OPHUTHHA W MyTpeciuHa. OCHOBHBIC Cpe/ibl OOIIEU3BECTHRI B JAHHOW OOJIACTH U B
yucine npovero BkiIoyaror MEME (MuHMManbsHyto moxnepskuBatomyto cpeny) Mria (Eagle, Science, 1955,
112(3168):501-504), F12 Xama (Ham, Proc. Nat'l. Acad. Sci. USA, 1965, 53:288-293), cpeny F-12 K, cpeny
Hyne6exko, momudunuposannyo Jyipoexko cpexy Mrma (Proc. Natl. Acad. Sci. USA., 1952 August; 38(8):
747-752), cpenst DMEM/Xama F12 1:1, T8 Tpoyana, cpeast A2 Xonmca n Bonbsda, Biophys. Biochem. Cytol.,
1961, 10:389-401), cpensr Boatimora (Davidson and Waymouth, Biochem. J., 1945, 39(2): 188-199), cpenst E
Buesmca (William's et al., Exp. Cell Res., 1971, 69:105 et seq.), RPMI 1640 (Moore et al., J. Amer. Med. As-
soc, 1967, 199:519-524), cpenst MCDB 104/110 (Bettger et al., Proc. Nat'l. Acad. Sci. USA, 1981, 78(9):5588-
5592), cpenst Bentpe HL-1, cpenst ¢ anpbymunoM-rmodymmaom (Orr et al., Appl. Microbiol., 1973, 25(1):49-
54), cpeny RPMI-1640, cpeny RPMI-1641, momudunmpoBannyio Nckos cpeny Jynpoekko, cpexy Makkost 5 A,
cpeny Jleitbosuna L-15 u He comepkammue ChIBOPOTKH cpensbl, Takue kak EX-CELL™ 300 Series (JRH Biosci-
ences, Lenexa, Kansas), cpensl ¢ nporaMuHoM-ITMHKOM-HHCYTHOM (Weiss et al., 1974, US 4072565), cpensl ¢
ouotnHoM-¢ponarom (Cartaya, 1978, US Re30,985), cpensl ¢ TpancheppuHOM-)upHEIMU kuciotamu (Baker,
1982, US 4560655), cpenst ¢ tpancheppunoM-EGF (Hasegawa, 1982, US 4615977; Chessebeuf, 1984, US
4786599) u npyrue komouHarwu cpen (cMm. Inlow, US 6048728; Drapeau, US 7294484; Mather, US 5122469;
Furukawa, US 5976833; Chen, US 6180401; Chen, US 5856179; Etcheverry, US 5705364; Etcheverry, US
7666416; Ryll, US 6528286; Singh, US 6924124; Luan, US 7429491 u T.11.).

B KOHKpETHOM BapHaHTE OCYIICCTBICHHUS Cpelia ABISCTCA XMUMUYECKH OTNPEICIICHHON U B JIOTIOJIHEHHE K
OPHUTUHY WJIM KOMOWHAIMK OpHUTHHA W myTpeciHa conepxut: CaCl, 2H,0; 6ydep HEPES, KCI; MgSOy;
NaCl; Na,HPO, nnm npyrme docdarasie comu; nupysat; L-amanun; L-apruaua HCIl; L-acmaparun H,O; L-
acnaparuHoByto kucioty; L-mucrenn HCl H,O; L-rmyramuboByro kucnoty; rmmnuH; L-ructunna HC1 H,O; L-
n3onennuH; L-newinun; L-ymsur HCl; L-metnonun; L-opautun HCI; L-dennnananun; L-nponun; L-cepun; L-
TpeonuH; L-tpunrodan; L-tuposun 2Na 2H,0; L-Banun; D-OuoTwH; XJopuz XoJwHA; (HOJMEBYIO KHUCIOTY;
MHOWHO3UTOJI; aMUI HUKOTHHOBOH KUCIOTHI; upuaokcuH HCl; D-nmanToTeHOBYIO KHCTIOTY; puOOGhIaBuH; THA-
muH HCIl; Butamun B12; p-amua0oOeH30iHYI0 Kucioty; 3taHoxamMuH HCl; mmoponnk F68; DL-o-Tokodepona
tdocdar; muHONEBYIO KHCHOTY; Na,SeOj3; IUMOEBYIO KUCIOTY U TIIFOKO3Y U HEOOS3aTeIbHO aJICHO3HH; TYaHO3UH;
UUTHIVH, YPUAUH; TAMUAWH U THIIOKCAaHTHH 2Na.

B o1HOM U3 BapHaHTOB OCYIICCTBICHUS UCXOAHAS OCMOIIIPHOCTE Cpell Mo m300peTeHuto cocrapisier 200-
500, 250-400, 275-350 wnu npuoamsurensHo 300 MOcM. B TeueHne pocTa KIETOK B cpeax 1Mo H300peTeHHUIO H,
B YaCTHOCTH, ITOCIIC JIFOOOH MOJaYd MUTATESIBHBIX BEIIECTB MO MPOTOKOY MEPHUOAMICCKON TOIIMUTKH, OCMOIISP-
HOCTB KYJIbTYPBI MOXKET YBEIMUMBATHCS NpHOIM3uTensHo 10 350, 400, 450 wmm mo 500 mOcwm.

B onpeneneHHbIX BapUaHTaX OCYIIECTBICHHS, TJIe OCMOJIIPHOCTh CPEJIbl ONPEIEIICHHOTO COCTaBa COCTAB-
nseT MeHee yeM mpubau3uTenbHo 300, 0OCMOJIIPHOCTh JOBOIAT NpuOIM3UTEeNsHO 10 300, M00aBiss OMHY WIH
HECKOITbKO COJIeH CBBIIIE YKa3aHHOTO KOJIHYeCTBA. B 0JJHOM M3 BapHaHTOB OCYIIECTBICHUS! OCMOJISIPHOCTh yBe-
JMYHUBAIOT JI0 JKEJIAEMOT0 YPOBHSI, 00aBIISs OJJMH WIIM HECKOJIBKO OCMOJIMTOB, BHIOPAHHBIX U3 XJIOPUAA HATPHS,
XJIOpHJA Kajus, COTM MarHusl, COJM KalbI¥s, KACIONH COJIM aMUHA, COJIM JKUPHON KHCIOTHI, OMKapOoHaTa Ha-
TpHs, KapOOHaTa HATpHs, KapOoHATa KaJHs, XeJlaTopa, KOTOPBIH MpeaCcTaBisieT co0oil comb, caxap (Hampumep,
rajyakTo3y, IIFOK03Yy, caxapo3y, GpyKTo3y, GyKo3y H T.XI.) U X COYCTaHUA. B OTHOM M3 BapUAHTOB OCYIICCTB-
JICHHUSI OCMOJIUT JOOABISIOT B JOMOJHEHHE K €T0 KOHIICHTPAIMU B KOMIIOHEHTE, y)KE MPUCYTCTBYIOIIEM B CpEJIe
OTIPENICIICHHOTO COocTaBa (HalpuMep, caxap T0OaBJISIOT B IOTOJIHEHUE K KOHIICHTPAIIMH, YKa3aHHOH TSI KOMITO-
HCHTA caxapa).

JIro60it 1 KaXkIbpIi U3 BAPHAHTOB OCYIIECTBICHUS CPEJl, ONIMCAHHBIX BEIIIIC, a TAKKE JIFOOBIX APYTHX HE CO-
JIEpIKaIX CHIBOPOTKH CPEIl, COAEPIKAIUX 0 MEHbIIEH Mepe mpruoim3utensHo 90 MkM opHUTHHA (MM COIEp-
JKaIMX KOMOWHAIMIO TT0 MEHBIIeH Mepe npuoausutenbHo 100 MKM OpHHUTHHA W 1T0 MEHBIIEH Mepe MpHuOIn3u-
teapbHO 200 MKM myTpeciinHa) najgee B HACTOSIIEM M300peTeHHH 0003HAYAIOT Kak 0OoTalleHHbIe OPHUTHHOM
("OS") cpenpl. 1 HAoOOpOT, cpenbl, HE cojep allue OPHUTHHA (WJIM HE coAep)Kalue KOMOWHAIIMN OPHHUTH-
Ha/TyTpecIHa), WK cpeapl, coaepxamue meree 100 MkM opHuTuHa (Wi cpensl, conepskamnme MeHee 100
MKM opHuTtHHa 1 MeHee 200 MKM myTpeclnHa), Aajiee B HACTOSIIEM TOKYMEHTE 0003HA4JaloT Kak He obora-
niensbie opauTHHOM ("He OS") cpensl.

Kynbrypa knetok.

Hacrosimee n3o0peTeHre OTHOCHTCS K KyJbType KIIETOK, COAEpIKallel JIMHUIO KIETOK, HKCIPECCHPYIO-
IIYIO MpeICcTaBIsIOmuiA nHTepec Oeok B OS cpene, Kak OMUCAHO BHIIIE. B 0THOM M3 BapHaHTOB OCYIIIECTBIIC-

-10 -



045169

HUS KyJbTYpa KJIICTOK COACPIKUT UHCYIIUH, KOTOPBIA MOKHO TOOABIIATH B CPEbI B KAUECTBE MHTPEHCHTA B MO-
MEHT HCIOJB30BAaHUS WM MOXKHO BKITIOYATh B COCTaBBI Cpell. B OJHOM W3 BapHaHTOB OCYIICCTBICHUS JHHUS
KJIETOK COAEPIKUT KIIETKH, CIIOCOOHBIE K MPOAYKIMH OnoTepameBTHIecKkoro Oenka. [IpuMeps! THHUN KIETOK,
KOTOpBIE KaK MPaBWIO HCIONB3YIOT A MPOAYKIMH OCIKOBBIX OMOTEpareBTUYECKHUX CPENICTB, BKIIOYAIOT B
YHUCIIe POYETo MepBUIHbIe KieTku, kietkn BSC, ketku Hela, xretkn HepG2, knetkn LLC-MK, knetkun CV-
1, xirerku COS, xierkn VERO, xinerkm MDBK, knetku MDCK, ximerku CRFK, knetku RAF, xmetku RK,
etk TCMK-1, kmetkn LLCPK, kinerku PK 15, kimerkn LLC-RK, kiietku MDOK, xiterkn BHK, ximerkn BHK -
21, xierkn CHO, xierkn CHO-K1, knetxkn NS-1, knetku MRC-5, knetku WI-38, xinetku BHK, knetku 3T3,
kietku 293, xierkn RK, xietkn Per.C6 u KieTKH KypHHBIX SMOpHOHOB. B o1HOM M3 BapmaHTOB ocymiecTBIIe-
HUS JIMHUS KJIETOK TpeacTaBiseT cobor muauto kieTok CHO M OHYy WIM HECKOJIBKO M3 HECKOJBKHX KOH-
KpeTHBIX BapuaHToB KieTok CHO, onTUMHU3MPOBAHHBIX IS MPOAYKIUU Oeika B OOJBIIOM Maciutade, HalpH-
mep, CHO-K1.

"Kynbrypa knetok" unu "KynbTypa'" 03Ha4aeT poCT U pa3MHOXKEHHE KJIETOK BHE MHOTOKJICTOYHOTO Opra-
HU3Ma WK TKaHu. [loaxoasiue yciaoBusl KYJIbTUBAPOBAHUS IS KJICTOK MIICKOIIUTAIOIINX U3BECTHEI B TaHHOU
obnactu. Cm. Hammpumep. Animal cell culture: A Practical Approach, D. Rickwood, ed., Oxford University Press,
New York (1992). KineTkn MJIEKOTIHTAIONUX MOKHO KYJbTHBHUPOBATH B CYCIICH3WU WJIU NMPUKPETUICHHBIMHA K
TBepIoMy cyOcTpaTy. s KyJapTyp KIETOK MJIEKOMHUTAIOUINX TOCTYITHBI OMOPEAKTOPHI C TICEBAO0KIKECHHBIM
cioeM, OMOPEaKTOPhl C MOPHCTHIMU BOJIOKHAMH, OMOPEAKTOPHI C POJUIEPHBIME (IIAKOHAMH, BCTPSIXHBAEMBIMU
Koj0aMu WIIM CMECHTENHLHBIMH OakaMH ¢ MHUKPOHOCHUTENH WIH 0e3 W (QYHKIHOHHPYIOIIHE B TEPHOAMIECKOM
pexXuMe, B MEPHOINIESCKOM PEXHUME C TOANUTKON, HETPEPhIBHOM, MTOTYHEIIPEPHIBHOM PEKHME WIH PEKUME C
opomicHreM. B TeueHWe KyJIbTUBUPOBAHHS B KYJIbTYPY HEMPEPHIBHO WM C MHTCPBATAMU MOXHO JOOABJIATH
Cpenbl Ui KyJIbTUBHPOBAHUS KICTOK WM KOHIICHTPHUPOBAHHBIC MUTATENBHBIC cpelnbl. Hampumep, KymbTypy
MOJKHO MOJIMUTHIBATh Pa3 B CYTKH, Yepe3 CYTKHU, KaXkJble TPOS CYTOK WIIM MOXKHO TOAMUTHIBATH, KOT/Ia KOHIICH-
Tpanys KOHKPETHOTO KOMIIOHEHTA cpejia, KOTOPBIH IMOIBEpraloT KOHTPOJIIO, MaAaeT HIXKE JKEJIaeMOTO JTHaIa3o-
Ha.

JKusotHsle kieTkn, Takue Kak kieTkn CHO, MOXKHO KyJIhTHBHPOBATh B KYJIBTYpax MaJloro Macmrada, Ha-
npuMep, B 125 M1 KOHTEHHEpaXx, coAepKainux MPUOIU3UTENBHO 25 MiT cpenbl, 250 MIT KOHTeHHepax, colepka-
X npuoausuTenbHo oT 50 1o 100 mut cpeapl, S00 MuT KOHTEHHEPax, CoepKaIMX MPUOIU3uTeapHO oT 100 10
200 M cpenpl. ANbTepHATHUBHO, KYJIBTYPHl MOTYT OBITh KPYITHOMACIITAOHBIMH, TAKHMH Kak, Hampumep, 1000
MJI KOHTeHHEPHI, coneprkamtue nmpuommsutensHo ot 300 1o 1000 mi cpenbr, 3000 MiT KOHTEHHEPHI, coAepKaIIre
npubmm3uTesbHo oT 500 Mit 1o 3000 mut cpenast, 8000 M1 KOHTEHHEPHI, coaepkariue npuomm3uTensHo ot 2000
M o 8000 ma cpenbl 1 15000 mut koHTelHepsl, coaepxamue oT 4000 M go 15000 mut cpenst. KynbTypsl amns
NpOM3BOJICTBA MOTYT conepxkarh 10000 i cpensl mim Oonee. KpynmHomacmrabHble KyJabTyphl KJIETOK, TaKHe Kak
JUTSL KIIMHUYECKOTO TPOU3BOCTBA OCIKOBBIX TEPATICBTUYCCKHUX CPEICTBA, KaK MPABUIIO, MTOACPKUBAIOT B TCUC-
HHE HECKOJIbKHX CYTOK WM JaKe HeJellb, IPH 3TOM KJIETKH NMPOXYLHUPYIOT XelaeMblii O6enok(n). B Teuenue
9TOTO0 BPEMEHH KyJbTYpy MOKHO 00OTamaTh KOHLEHTPUPOBAHHON MHUTATEIBHOW CPEmoil, conepkaieil Takue
KOMIIOHCHTBI, KaK MUTATEILHBIC BEMICCTBA U AMUHOKHCIIOTHI, KOTOPBIC PACXOAYIOTCS B TEUCHUE KYIILTHBHPOBA-
Hus. KOHIIEHTpHpOBaHHAS MUTATENbHAS Cpelja MOXKET OBITh OCHOBaHA Ha JIFOOBIX COCTaBaxX Cpex s KyJIbTHBH-
poBaHUS KJIETOK. Takas KOHIICHTPHPOBAaHHAS MUTATEIbHAS Cpela MOXKET COAepKaTh OOIBITMHCTBO KOMIIOHEH-
TOB CpEJIbl s KYJIBTUBUPOBAHHS KICTOK, HAIIPUMED, MPUOIM3UTEIBHO B KOMUYECTBE SX, 6%, 7x, 8x, 9%, 10x,
12x, 14x, 16x%, 20x, 30x, 50x, 100x, 200x, 400x, 600x, 800x wmn maxe mpudmusutensHo 1000x OT MX HOp-
MaJIbHOTO MPHUTOJHOTO KomudecTBa. KOHIIEHTpHpOBaHHBIE MUTATEIBHBIC CPEIbl YaCTO MCIIONB3YIOT B IIPOLIECCax
KYJBTUBHUPOBAHMUS C IEPUOTUYECKON OATUTKOM.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHUS CPebl IS KyJIFTUBHPOBAHUS KIIETOK B TEUEHHE pPOCTa Kire-
TOK WJIM MPOAYKIIUK Oelika o0oramaroT "no0aBkaMu B MOMEHT MCTIONB30BaHUs", TAKk)Ke N3BECTHBIMU Kak 100aB-
KW, UHTPEIUCHTHI, NOOaBIsACMbIC B MOMEHT HCIIOJIb30BaHUS, WIH XUMHYCCKHE BEUICCTBA, JOOABIICMEIC B MO-
MEHT HCIOJIb30BaHMs. JJ00aBKM B MOMEHT HMCIIOJIb30BaHMS BKIIOYAIOT OJMH HJIM HECKOJBKO M3 (PaKTOpOB pocTa
WIN JIpyrux OenkoB, Oy(depoB, NCTOYHUKOB JHEPTHH, COJEH, aMMHOKHCIIOT, METAZIOB M XenaTopos. Jpyrue
OCIKU BKJIFOYAIOT TpaHC(hEppUH U ambOymuH. DakTOphl POCTa, KOTOPBIC BKIFOYAIOT IIUTOKHHBI U XEMOKHHBI, B
OCHOBHOM M3BECTHBI B JJaHHON OOJIaCTH M M3BECTHO, YTO OHU CTUMYJIHPYIOT POCT KJICTOK WJIH, B HEKOTOPBIX
ciry4asx, tudpQepeHIpoBKy KieTok. Kak nmpasuio, ¢axrop pocrta mpencrasisieT coboii Oenok (HanpuMep, HH-
CyJIMH), HEOOJBIIION METITH/I WJIM CTEPOUIHBINA TOPMOH, Takoi kak actporeH, DHEA, tectocTepoH u 1.11.B HEKo-
TOPBIX CIIydasx, (pakTop POCTa MOXKET HPEACTaBIACT cOO00M MCKYyCCTBEHHOE XMMHYECKOE BEIIECTBO, KOTOPOE
CTHUMYJIMPYET KIICTOYHYIO TposM(epanuio WM NPOAYKINIO OelKa, Takoe Kak, HalpuMep, TeTparuapodoiar
(THF), meTtoTpekcat u T.n.HeorpaHuduparomue mpuMepsl OEITKOBBIX U MENTHAHBIX (PaKTOPOB POCTa BKIFOYAIOT
aHTHOTIOATHHBI, MOpdoreHeTHUeckne 0enku KocTu (BMP), BBIIEIEHHBI U3 TOJOBHOTO MO3ra HEHpoTpoduye-
ckuii pakrop (BDNF), smunepmanbsaeiit ¢pakrop pocra (EGF), spurponoatun (EPO), dakrop pocra ¢pubdpobdira-
croB (FGF), BbiesieHHBIN U3 IMHUH TIIMANBHBIX KIETOK Helporpoduyeckuit dpakrop (GDNF), rpanynornurap-
HBII KonmoHuecTuMynupytomuii ¢akrop (G-CSF), rpanynonurapHo-MakpodaraibHblii KOJOHHECTHMYIHPYIO-
muit pakrop (GM-CSF), pocroBoii daxrop muddepenumposku 9 (GDF9), dakrtop pocra renarountoB (HGF),
BBIJICJICHHBIN U3 renaToMsl ¢aktop pocta (HDGF), nncynuHn, nacynuHOmono0HbIH paktop pocta (IGF), dhakrop
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crumyiaumu Murpanun, muocratul (GDF-8), dakrtop pocra HepBoB (NGF) u npyrue neitporpoduHsl, BblIe-
JeHHBIH u3 TpoMOounToB (akrop pocra (PDGF), tpomGonostun (TPO), Tpanchopmupyromuii dakrop pocra
ansda (TGF-a), Tpanchopmupyrommii pakrop pocra 6era (TGF-B), daxrop Hekposa onyxonu anbda (TNF-a),
¢axrop pocra sunoTenus cocynoB (VEGF), aroHucTsl myTh mepemadyd CHrHaia wnt, TUIaleHTapHBIH (akTop
pocta (PIGF), smOpuonanpubiii Tenmstauii comarorpodun (FBS), marepnetikun-1 (IL-1), IL-2, IL-3, IL-4, IL-5,
IL-6, IL-7 u T.11. B otHOM W3 BapWaHTOB OCYIIECTBICHUS CPEIy IS KyJbTHBUPOBAHUS KIETOK 00OTaIIatoT J0-
0aBIsieMBIM B MOMEHT HCIIONB30BaHMS (PaKTOpPOM pocTa MHCYIHHOM. B OIHOM W3 BapHaHTOB OCYIIECTBICHHUS
KOHIICHTpAINs WHCYJIMHA B CpelaX, HalpuMep, KOJIMYECTBO MHCYIMHA B cpelax M KyJIbTHBHPOBAHHS KIETOK
nociie 100aBJIeHUs, cocTaBiseT npuoausnutenbHo ot 0,1 MkM mo 10 MxM. Takke B COCTaBHI cpel IO OIpejie-
JICHHBIM BapHaHTaM OCYIIECTBICHMS MOXKHO BKIIFOYATh OJHY WJIM HECKOJBKO JT0OAaBOK B MOMEHT HCIIONB30Ba-
HUSL.

Bydepsr obmen3BecTHs! B naHHOW oOnactu. V3o0peTenue He OrpaHHMYeHO KaKUM-THOO KOHKPETHBIM OY-
(epom mim Oydepamu, 1 TH000H CHEIUATMCT B TaHHOW 00JIACTH MOXKET BHIOpaTh COOTBETCTBYOLIHME Oydep win
OydepHyro cucTeMy IJIsl UCIIOJIB30BaHMS C KOHKPETHOHM JIMHUEH KIIETOK, IPOAYLHMPYIOIIEi KOHKPETHBII OeJIoK.
B onHOM M3 BapuaHTOB ocymiecTBIeHHs Oydep, 100aBiIsieMblii B MOMEHT UCIIOJIb30BaHMs, IPEICTABISIET COO0H
NaHCOs. B onHOM H3 BapuaHTOB OCYIIECTBICHUS Oydep, 100aBIseMblii B MOMEHT UCIIOIL30BaHUS, COACPKHUT
NaHCO;. B mpyrom Bapuanrte ocymiecTienus 0ydep npeacrasiser coboit HEPES.

VcTouHnKY SHEPTUH 111 IPUMEHEHHUS B Ka4eCTBE JOOABKM B MOMEHT HCIIONB30BAaHMS B KYJIbType KICTOK
TaKXKe XOPOIIO U3BECTHHI B TaHHOH oOnacTH. be3 orpaHndeHns B OHOM M3 BapHAaHTOB OCYIICCTBICHUS HCTOY-
HHUK SHEpTrHuH, 100aBIsIEeMBIi B MOMEHT HCIIOJIB30BaHMSA, TIPEICTABIISIET COOON TIIOKO3Y. YUNTHIBas KOHKPETHBIC
W OTIpeNieNieHHbIe TPeOOBaHUS KOHKPETHBIX JMHHUH KIETOK M MPOIYIUPYEeMOTo Oeka, B OJHOM W3 BapHaHTOB
OCYIIECTBIICHHUS TJIIOKO3Y B CPEAbl MOXKHO JJOOABJIATh B KOHLICHTPALMK NMpUOIM3UTeNsHO oT 1 1o 20 MM. B om-
PEIeNICHHBIX CITydasiX TIII0KO3Y MOXKHO 100aBIIsITh Ha BEICOKMX YPOBHSX BIUIOTH 10 10 1/11.

Taroke B 007aCTH KYJIBTYpHI KJIETOK ¥ NPOIYKIUH OeJIKa XOPOIIO M3BECTHHI XeNaTophl. JIByms cranmaprt-
HBIMH XEJIATOPAMH, HCIOJIB3yEMBIMH B TaHHON oOnactu, sBisttorcs quruapat DATA Hatpus U nmrpar, XoTs B
MPaKTHYECKOM OCYLIECTBICHHN HACTOSIIET0 N300pETEHUsI MOYKHO MCIIONIB30BATh IpyTUe XeaaTtopsl. B oxHOM 13
BapUaHTOB OCYIIECTBIICHUS XeNaTop, A00aBIsIEMblil B MOMEHT HCIIOJIL30BaHUS, NIPEACTABISICT CO00I qUruapaT
OJITA natpus. B ogHOM W3 BapHaHTOB OCYIIECTBICHHS XeIaTop, MOOABISEMbIi B MOMEHT HCIOJB30BaHUS,
MpencTaBisieT co0oi muTpat, Takoi kak Nas;CqHsO-.

B oxgHOM M3 BapMaHTOB OCYIIECTBICHHUS KYJIBTYPYy KJIETOK MOXKHO 00OTamaTh OJXHOM FIIM HECKOIBKIMH
AMHHOKHUCIIOTaMH, 100aBIIEMBIMA B MOMEHT HCIIOJIb30BaHUS, HAIpUMep, TAKIMH KaK IIyTaMuH. B omHOM M3
BapHaHTOB OCYIIECTBICHHUS Cpela JUII KyJIbTHBHPOBAHUS KIETOK O0OTaleHa IIyTaMUHOM, JOOaBIsSeMBIM B MO-
MEHT HCIOJIb30BaHNs B KOHEYHON KOHIICHTPAIMH NPUOIM3uTeNsHo oT 1 MM 1o 13 MM. apyrue mo6aBku B Mo-
MEHT HCIIOJIb30BaHMs BKIIOYAIOT OJIHY MJIM HECKOJBKO M3 Pa3IMYHBIX COJIEH METaJJIOB, TAKUE KaK COJIM JKeJe3a,
HUKEJs, [IMHKA ¥ Meau. B 0lHOM M3 BapHaHTOB OCYLIECTBIICHHS CpPEIbl AUl KYJIBTHBHPOBAHUS KIETOK 0Oora-
IIAIOT JIIOOBIM OJTHMM WJIM HECKOJIBKMMU U3 Cynb(daTa Menu, cyiab(ara IIMHKa, XJIOpH/Ia XKele3a U cyiabdara HU-
KeJsl.

B onHOM M3 BapmMaHTOB OCYIIECTBIECHUS CPe/bl sl KyJIbTHUBUPOBAaHHS KIETOK 00OTalaroT JIo0oi oaHOM
WIIM HECKOJBKIMH WIIM BCEMH W3 YKAa3aHHBIX HIDKE T00AaBOK B MOMEHT HCIIONB30BAHUA: MPUOMU3UTENBHO 29,8
MM NaHCO;, npubnusutenbao 2 MM rinytamuH, npubausutenbio 0,86 MkM wHCYnuH, mpubausutensao 11,1
MM TITI0K03a, MpUOIM3HTENbHO 6,54 MKM cynsdar nuHka, npudmusutensao 0,168 MkM cynbdar mMenu, npu-
Oym3uTensHO 75 MKM Xytopun xkenesa, npuoam3uTenbHo 0,639 MKM cynbdaT HUKEINs, TPUOIU3UTENEHO 85 MKM
OJTA u npubnuzurtenpro 50 MKM muTpar.

B omHOM W3 BapHaHTOB OCYIIECTBICHHS CpeAbl 000TalaloT ¢ MHTEPBaJaMH B TEUCHUE KYIbTUBHPOBAHHUS
KJIETOK B COOTBETCTBHH C MPOLIECCOM C IEPUOJMYECKOI MoANUTKOW. Ky IbTHBHpOBaHUE C MEPUOIMYECKON MO
MUTKOHN OOIEU3BECTHO B TAHHOH O0JIACTH U PUMEHSICTCS JUTS ONITUMHU3UPOBAHHOM Mpoaykuuu Oenka (cMm. Y. M.
Huang et al., Biotechnol Prog. 2010 Sep-Oct;26(5):1400-10).

OTHOCUTEIBHO POCTa KJIETOK B KYJIbType O3 OpPHHUTHHA WJIM ITyTPECIHMHA >KU3HECIOCOOHOCTh KIIETOK,
TUIOTHOCTD JKU3HECTIOCOOHBIX KJICTOK M YJBOCHHE KJICTOK YiydileHbl. OTHOCHTEIBHO KU3HECTIOCOOHOCTH Kile-
TOK, KJIETKH, pacTyiue B OS cpemax IeMOHCTPUPYET KHU3HECTIOCOOHOCTh, KOTopast TI0 MeHbIeil Mepe Ha 10%,
o MeHsIIel Mepe Ha 15%, mo menpiel Mepe Ha 20%, Mo MeHbIIel Mepe Ha 25%, mo MeHbInel Mepe Ha 30%,
o MeHsIIel Mepe Ha 35%, mo menbiel Mepe Ha 40%, Mo MeHbIIel Mepe Ha 45%, mo MeHbIIel Mepe Ha 50%,
o MeHbIel Mepe, 55%, o Menbieit Mmepe Ha 60%, 0 MeHbIIeH Mepe Ha 65%, o MeHbIIel Mepe Ha 70%, Mo
MeHbIIeH Mepe Ha 75%, o MeHbmeit Mmepe Ha 80%, o MeHbIIeH Mepe Ha 85%, o MeHbIeit Mepe Ha 90%, mo
MeHbIIeH Mepe Ha 95%, o MeHbei Mepe Ha 99%, no mensmeii Mepe Ha 100% wu o MeHbIIel Mepe B 3 paza
BBIIIE, YeM KU3HECTIOCOOHOCTH CXOAHBIX WM HICHTHYHBIX KIIETOK, pacTymux He B OS cpenax.

B ompeneneHHBIX BapHaHTaX OCYLIECTBJICHHS CKOPOCTH YABOCHHMS >KM3HECIIOCOOHBIX KJIETOK MIIEKOIH-
tatomux B OS cpenax no mensieil Mepe Ha 5%, o MeHblIeH Mepe Ha 6%, 10 MeHbIIel Mepe Ha 7%, 0 MEHb-
meit mepe Ha 8%, mo MeHblIel Mepe Ha 9%, no menblieit Mmepe Ha 10%, mo menbelt Mepe Ha 11%, Mo MeHb-
meit Mepe Ha 12%, no mensiielt Mepe Ha 13%, o meHbieit Mepe Ha 14%, mo MeHbiell mepe Ha 15%, mo
MeHblIel Mepe Ha 16%, no MeHsIeil mepe Ha 17%, o MeHbIIeil Mepe Ha 18%, o MeHbIel mepe Ha 19%, no
MeHbIIei Mepe Ha 20%, o MeHbmIei Mepe Ha 21%, o MeHbInei Mepe Ha 22%, 110 MeHbIIei Mepe Ha 23%, mo

-12 -



045169

MeHblIel Mepe Ha 24%, o MeHblIeil Mepe Ha 25%, 1o MeHbIIel Mepe Ha 26%, o0 MeHbIlel Mepe Ha 27%, no
MeHblIeH Mepe Ha 28%, o MeHblIeil Mepe Ha 29%, 1o MeHbIIeil Mepe Ha 30%, o MeHbIel Mepe Ha 35%, no
MeHbIIei mepe Ha 40%, o MeHbIei Mepe Ha 45%, o MeHbIeit Mepe Ha 50%, 0 MeHbIIel Mepe Ha 55%, mo
MeHbIIe Mepe Ha 60%, o meHbeit Mepe Ha 70%, o MeHbIneit Mepe Ha 80%, o MeHbIIeit Mepe Ha 90%, mo
MeHbmer mepe Ha 100% mnm mo MeHsIIel Mepe B 3 pa3a BBIIIE, YeM CKOPOCTh YABOCHUS KIETOK MIICKOIHTAIO-
muX, KyrtbTuBupyeMmbix He B OS cpemax. B ompeneneHHBIX BapmaHTax OCYIIECTBICHHS CKOPOCTh yABOCHUS
JKU3HECITOCOOHBIX KJIeTOK Miekonutaomux B OS cpemax mpubmusurenpHo Ha 10%, 11%, 12%, 13%, 14%,
15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%., 29% wnmu 30% BbIIIe, YeM CKO-
POCTh yABOEHHMS KIETOK MileKonuTaromux He B OS cpenax.

B onpeneneHHBIX BapuaHTaX OCYIIECTBICHUS BPEMs YABOCHHS aKTUBHO MPOXOMASAIINX ITMKII KJICTOK MIIe-
konuTaromux B OS cpenax cocraisier meHee 30 u, menee 29 4, menee 28 4, meHee 27 4, MeHee 26 4, MeHee 25
4, MeHee 24 4, meHee 23 4, meHee 22 4, meHee 21 4, MmeHee 20 4, meHee 19 4 wiu Menee 18 4. B onpeneneHHbIx
BapuaHTaX OCYIIECTBIICHUS BPEMsI YIBOCHHS aKTHBHO pacTyIIMX KJIETOK MiekonuTaomux B OS cpenax cocras-
asieT MeHee 28 4. B omnpeneneHHbIX BapHaHTaX OCYIIECTBICHHS BpeMs yBOCHHUS KIETOK MileKonuTaromux B OS
cpefax cocTaBisieT npuonusuTensHo 27 + 1 v, npubmumsurensho 26 + 1 4, npubnusutensHo 25 £ 1 4, npubanzu-
TenbHO 24 £ 1 4, npubnusurensHo 23 £ 1 4, npubausnutensHo 22 + 1 9wy npudnusurensHo 21 £ 1 4. B ompe-
JICIICHHBIX BapHaHTaX OCYIICCTBIICHUS BPEMs YIBOCHUS aKTUBHO MPOXOIANINX UK KICTOK MICKOITUTAIONINX B
OS cpenax cocrapisier npuOIM3UTENsEHO 24 + 1 4. B onpeneneHHbIX BapuaHTaxX OCYIIECTBICHUS BpeMsl yaBOe-
HUS aKTHBHO JICJISIIUXCS KIETOK, KyIbTHBHPYeMBIX B OS cpenax mo MeHbIner Mepe Ha 15%, mo MeHsIel mepe
Ha 16%, o MeHsbIeit mepe Ha 17%, mo mensIeit mepe Ha 18%, mo meHpIel Mepe Ha 19%, Mo MeHbIIEH Mepe
Ha 20% win mo MeHbIIeH Mepe Ha 25% MEHbIIe, YeM BpeMs YIBOCHHS aKTUBHO MPOXOJSIINX IHKI KIETOK,
KyJIbTHBHpPYEeMBIX He B OS cpemax.

[Ipomykrius Genka.

B momonHenune k xumudecku onpeneneHabiM OS cpenam u crmocobam KyJIbTHBUpOBaHMs KieTok B OS cpe-
Jlax, HacTosIIee N300pEeTEeHNE OTHOCUTCS K CIIOco0aM MPOIYKIMH OENKOB, TAKMX KaK TeparneBTHYeCKH 3 dexk-
THUBHOE aHTUTEJIO WIIH Jpyroe OHogapMaleBTHIECKOE JIEKapCTBEHHOE BEIIECTBO, B KJIETKAX, KYyJIbTHUBHPYEMbIX B
OS cpenax.

B ompezneneHHBIX BapHaHTaX OCYIIECTBICHUS CKOPOCTh MPOJIYKIUH OelKa KIETKaMH MIICKOIHMTAOIIHX,
KyneTuBUpyeMbIMH B OS cpenax, nmo mensuiei Mepe Ha 5%, 10%, 15% umu 20% Bbllle, 4eM CKOPOCTb MPOIYK-
UK OelTka UICHTHYHBIMHU KJIETKAMH MJICKOMUTAIONINX, KyIbTHBHpYeMbIMU He B OS cpemax. B ompeneneHHBIX
BapHaHTaX OCYIIECTBIICHIS CKOPOCTh MPOIYKIIMK Oellka B KIIETKaX, KyIbTUBHpYeMbIX B OS cpenax, cocTaBiseT
mo MmeHbmei mepe 1 mkr/knetky/cytku ("PCD"), mo menpmeit mepe 2 PCD, mo menpmeii mepe 3 PCD, mo
Menbieir mepe 4 PCD, mo mensineir mepe 5 PCD, mo mensmeir mepe 6 PCD, mo mensimeir mepe 7 PCD, mo
Mmenbiei mepe 8 PCD, mo mensieir mepe 9 PCD, mo menbmieit mepe 10 PCD, o mensmer mepe 15 PCD, mo
MenbIei mepe 20 PCD, o mensieii mepe 25 PCD, o menbpmeit mepe 30 PCD, o mensieit mepe 35 PCD, mo
Menbeir Mmepe 40 PCD, o mensiei mepe 45 PCD, no mensmrelt mepe 50 PCD, mo mensmret mepe 75 PCD wnun
no menbieit mepe 100 PCD.

B ompeneneHHBIX BapHaHTaX OCYIICCTBICHUS BBIXOJ WM TUTP MPOIYKIMK OClika, KOTOPBIC MOXKHO BEIpa-
JKaTh B TpaMMax OCIIKOBOTO MPOAYKTA HA JIUTP CPEABI U KYJIbTHUBHPOBAHUS, U3 KIIETOK, KyTbTHBHPYEMBIX B OS
cpenax, cocTaBisieT o MeHbIIel Mepe 100 Mr/m, o MeHbIIei Mepe 1 /1, o MeHbIIel Mepe 1,2 1/, Mo MeHb-
e mepe 1,4 r/n, mo meHbieit Mepe 1,6 T/1, mo MeHbIIel Mepe 1,8 1/71, Mo MeHbIIeH Mepe 2 T/11, IO MEHBIIeH
Mepe 2,5 1/1, o MeHbIIel mepe 3 T/11, Mo MeHbIel Mepe, 3,5 T/1, o MeHbIe Mepe 4 T/J1, TI0 MeHbIIEH Mepe
4,5 1/71, IO MEHbIIIeH Mepe S T/11, o MeHbIIel Mepe 5,5 T/11, o MeHbIel Mepe 6 /71, o MeHbIel Mepe 6,5 1/,
10 MeHbIIIeH Mepe 7 T/II, Mo MeHbIeld Mepe 7,5 T/, mo MeHbInel mepe 8 T/, Mo MeHbIIel mepe 8,5 /i1, mo
MeHbIIeH Mepe 9 1/11, o MeHbIIel Mepe 9,5 /i1, o MeHbIelr Mepe 10 1/ unu mo MeHbIel mepe 20 /1.

B ompeneneHHBIX BapHaHTaxX OCYIIECTBICHHUS OETKOBBIM MPOAYKT (MPEICTABILIONIMA HHTEpEC OeIloK)
TpeAcTaBisieT co00i aHTUTETI0, AaHTHUTEIIO YEJIOBEKa, TYMAHU3UPOBAaHHOE aHTHUTENI0, XUMEPHOE aHTHTEN0, MOHO-
KJIOHAJBbHOE AHTUTEJO, MOJHCIeHnU(PHUIECKOe aHTHTENo, ONCIenudHuIeckoe aHTUTENIO, aHTHI'CHCBS3BIBAIOIINH
(parMeHT aHTHTENA, OTHOIETIOUCYHOE aHTUTEIIO0, TUATEII0, TPUOTENO WK TeTparelo, pparMeHt Fab wmu ¢par-
meHT F(ab'),, antuteno IgD, antureno IgE, antureno IgM, anrtureno IgG, antuteno 1gG1, antureno 1gG2, an-
tureno 1gG3 wim antureno 1gG4. B ogHOM M3 BapuaHTOB OCYIIECTBICHHS aHTUTENO MPEICTaBIsICT COO0H aHTH-
teno IgG1. B o1HOM 13 BapnaHTOB OCYIIECTBIICHHS aHTUTENO NpeacTaBisieT codolt antureno 1gG2. B oxHoMm u3
BapUaHTOB OCYIIECTBIICHUS aHTUTEIIO NIpe/ICTaBIsIeT coboi anTHTeno 1gG4.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHUS MPEACTABIAIONINN HHTEpeC OEJIOK MpencTaBisieT co0oi pe-
KOMOMHAHTHBIN OEJIOK, KOTOPBIH COAEPKUT MoJIeKyny Fc m npyroit momen (Hampumep, cinuthlil ¢ Fc 6enok). B
OTIpEJICICHHBIX BapHaHTaX OCYIIECTBICHUS CIUTHIA ¢ Fc Oemok mpenacTasisier coOO0M CIUTHIN OENOK pPerenTop-
Fc, KOTOpHIi cOmep>KUT OUH WM HECKONBKO M3 OJTHOTO FUTH HECKOJBKUX BHEKJIETOYHBIX JOMEHOB PEIETTOopa,
CBsI3aHHBIX C MoJieKyJioi Fc. B onpeneneHHbIX BapraHTax OCYIIECTBICHHS MoJieKyia Fc colnep uT mapHUpHYIO
obuacte ¢ mocnenytomumu gomenamu CH2 u CH3 IgG. B ompezneneHHbIX BapHaHTaX OCYIIECTBIICHUS CIUTHIA
6erok peuenrtop-Fc comepxut nBa wiu Oojee pa3IMyHbIX PELENTOPHBIX LEMH, KOTOPbIE CBS3BIBAIOTCS C OJHUM
JUTaHIOM WJIM HECKOJNBLKUMU Jurangamu. Hampumep, cmuthiii ¢ Fc Oemok mpencTaBiisieT co0OH JIOBYIIKY, Ha-
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npuMep, Takyro Kak joBymka IL-1 (Hampumep, pUIOHALENT, KOTOPBI COAEPKUT CBSI3bIBAOUIy0 Jurang IL-
IRACP oGmactp, ciautyio ¢ BHekieroyHoil oOsacteio IL-1R1, ciuryro ¢ Fc hlgGl; cm. marent CIIHA Ne
6927004, KOTOPBIiA MOJTHOCTHIO BKJIFOUYEH B HACTOSIIIMKA TOKYMEHT B KauecTBe CChUIKK) joByinka VEGF (manpu-
Mep, admbepIenT, KOTOPhIA coaepkuT goMeH 2 Ig penenrtopa VEGF Flt1, ciuterii ¢ momenom 3 Ig penenropa
VEGEF FIkl, cuterii ¢ Fc hIgG1; cm. matents CHIA NeNe 7087411 u 7279159).

Hacrosmee n3zo0Operenue s NpoayKIuy Oelka He OrpaHMYeHO KOHKPETHBIM THIIOM KJETOK. IIpumepsr
TUTIOB KJIETOK, MOJXOMSIINX JJIS MPOAYKINHU OeNKa, BKIFOYAIOT KJIETKH MIICKONUTAIOMNX, KIETKH HACEKOMBIX,
KJICTKH IITHII, KJIETKA OaKTEepHil ¥ KIETKH Apoxokeil. KieTku MoryT npeacTaBisiTe COOOH CTBOIOBBIE KIETKH HIIH
PCKOMOWHAHTHBIE KIIETKH, TPaHC(HOPMUPOBAHHBIE BEKTOPOM ISl PEKOMOMHAHTHOW SKCIPECCHH T'€HOB, WIIH
KJICTKH, TPAHC(HUIIMPOBAHHBIC BUPYCOM IS MPOMYKIIMH BHPYCHBIX MPOIYKTOB. KIIETKH MOTYT conepxarth pe-
KOMOMHAHTHYIO T'€TEpOJIOTHYHYIO MOJHHYKICOTHIHYIO KOHCTPYKIHUIO, KOAUPYIOUIYIO MPEACTaBISIONINNA HHTe-
pec Oestok. DTa KOHCTPYKIHS MOKET IPEACTAaBISTh COOOM SMHCOMY, HIIM OHAa MOJKET IIPEJICTABISATh CO00it ai1e-
MEHT, KOTOPBIH ()U3NYECKH MHTCTPUPOBAH B TCHOM KIIETKH. Takke KICTKH MOTYT MPOAYIHPOBAThH MPEICTaB-
JSFOIIMN MHTEpec Oenok 0e3 KOANPOBAaHUs 3TOr0 OejKa reTepoJIOTHYHOH MOMUIEeNTHAHON KoHCTpyKumeit. [py-
TUMH CJIOBaMH, KJIETKa MOKET KOAMPOBATH MIPEACTABIIIOMNI HHTepec OeJ0K B MpHUpoAe, HanpuMmep, B-kieTka,
IpoAyIHpYyromas anTuTeNo0. KIeTku Takke MOTYT SBISTHCS NIEPBUYHBIMH KIETKaMH, TAKIMHA KaK KIETKH KypH-
HOTO >MOpHOHA FUIM TEPBUYHBIMHU JIMHUSMHU KIETOK. [IpUMepBl MPUTOAHBIX KJIETOK BKIO4aloT KieTku BSC,
etk LLC-MK, knetku CV-1, kinetkn COS, knetku VERO, xirerkn MDBK, knetku MDCK, knetkun CRFK,
kinetku RAF, xierkn RK, knetkn TCMK-1, knetku LLCPK, knetku PK15, xmerku LLC-RK, ximetkn MDOK,
knetkn BHK-21, kypuna embryo knetku, kinetkn NS-1, knetkn MRC-5, knetkn WI-38, xiretku BHK, kneTku
293, xnetku RK, xnetku Per.C6 u xnerku CHO. B pa3nuuHbIX BapuaHTax OCYLIECTBICHUS IHHUS KIETOK Mpea-
cTaBiseT coboit mpomsBogHoe kieTok CHO, takoe kak myranTtHeie maun CHO-K1, CHO DUX B-11, CHO
DG-44, Veggie-CHO, GS-CHO, S-CHO unu CHO lec.

B onHOM M3 BapHaHTOB OCYLIECTBIICHHS KJIETKA, KOTOpas mpeacrasisier coboit kietky CHO, skcnpeccn-
pyeT OenoK SKTonu4yeckd. B omHOM M3 BapHaHTOB OCYLIECTBICHHS OCIIOK COAEPXKHUT 00JACTh TSDKENOH Lenn
MMMYHOTJIOOyHHA, Takyio kak obmacte CHI, CH2 wiu CH3. B ogHOM W3 BapuaHTOB OCYIIECTBICHHS OEIOK
conepxxkut odsacte CH2 u CH3 mMMyHOTT00yTMHA YeTOBEKa WM TPhI3yHa. B 07JHOM M3 BapHaHTOB OCYIIECTB-
nerus 6emok comepxkut obmacts CH1, CH2 u CH3 umMMyHOTr00ynMHA YelloBeKa WIM Tpbi3yHa. B omHOM W3
BapUAHTOB OCYIIECTBIICHUS OEJIOK CONEPKUT MapHUpHYyto obnacts U oomacte CH1, CH2 u CH3. B xoHkpeTHOM
BapHaHTE OCYIIECTBICHUS OCIOK COAEP)KUT BaprabeNbHBIN TOMEH TSKEJOW Ienu MMMYHOTIo0ynmuHa. B xoH-
KPETHOM BapHaHTE OCYIIECTBICHUS OCIIOK COAECPIKUT BapHaOeIbHBIN TOMEH JIETKOH e IMMYHOTI00ynnHa. B
KOHKPETHOM BapHaHTE OCYIIECTBIICHUS OEJIOK COAEPKUT BapuaOelbHBIH JOMEH TKEIOi Lenn NMMMYHOTTIo0Y-
JIMHAa W BapUaOeNbHbIH JOMEH JIETKOW IIeTTH HMMYHOTJI00y/InHa. B KOHKpEeTHOM BapHaHTe OCYyIIEeCTBICHHs Oe-
JIOK TIPE/ICTAaBISIET COOO0M aHTUTEN0, TAKOE KaK aHTHUTENIO YeJIOBEKa, aHTUTEIIO TPBI3yHA HIIM XMMEPHOE aHTHTEIIO
YeJIOBeKa/TphI3yHa (HalpUMep, YeIOBEKa/MBIIIHN, YeTI0BEKa/KPBICHI HITH YeJI0BeKa/XOMSIKa).

dazy npoayKIHH MOKHO MPOBOANTH B KYJBTYpe JI000r0 Macmradba oT OTASNIBHBIX KOO M KO0 Ha MIeH-
Kepe WM OIHOPa30BBIX peakTopoB Wave bags, 10 OZHOJIMTPOBBIX OHOPEAKTOPOB M O KPYyITHOMAacIITaOHBIX
MIPOMBIIIIIICHHBIX OnopeakTophl. KpymHOMacmTaOHbINH Mpoece MOXKHO MPOBOJUTh B 00beMe MPUOINU3UTEIHHO
ot 100 nmutpoB a0 20000 utpoB wim 6oee. J[as KOHTPOIS MPOIYKITMH OeJIka MOYKHO HCIOJBL30BaTh OJHO HIIH
HECKOJBKO CPEACTB, TAKUX KaK TEMIIEpaTypHBIN CABHUT WM XMMHUYecKas HHAyKnusA. Pa3a pocta MOXKET MpPOHC-
XOJHThH IpHU OoJiee BBICOKOW TeMIiepaTtype, 4eM (asza mpoayknuu. Hampumep, daza pocta MOKET IPOUCXOIUTH
TP OJHOM TeMriepaType npudnmuTenbHo ot 35°C mo 38°C, a dasza mpoayKIuH MOXKET MIPOUCXOAUTH TPH JIPY-
roi Temreparype npudamsuTenapHo ot 29°C go 37°C, Heobs3arenpHo npudmmsurenbio ot 30°C mo 36°C win
npubmnznTensHo oT 30°C no 34°C. Kpome Toro, BMecTe, 10 I 110CTIEe TEMIIEPAaTypHOTO CIIBHIa MOKHO 100aB-
JATh XUMUYICCKHE WHIYKTOPHI MPOIYKIUK OeNKa, Takue Kak kodenH, OyTupat, TaMOKCcH(]EH, 3CTPOreH, TeTpa-
IUKJIVH, JTOKCHIIMKINH 1 Oucaneramun rekcamermieHa (HMBA). Ecnu nHayKTOpBI 00aBIISIOT ITOCTIE TeMIIepa-
TYpPHOTO CIIBHTa, UX MOXHO NOOABJIATH B Ipeesax OT OJHOTO dYaca JIos ISTH CYTOK IOCJE TeMIepaTypHOTO
C/IBUTA, HAaNpHMep, B Ipejesiax OT OJHMX J0 JBYX CYTOK IOCJIE TEeMIIepaTypHOro cisura. [Ipomynmpyromue
KYJIBTYPHl KJIIETOK MOXXHO 3aIlyCKaTh B KadeCTBE HEMPEPBIBHOW MOANMHUTHIBAEMOW CHCTEMBI KyJIbTHBHPOBAHHS,
kak B xeMocTtare (cM. C. Altamirano et al., Biotechnol Prog. 2001 Nov-Dec; 17(6): 1032-41), unu B COOTBETCT-
BHH C TIPOIecCOM ¢ mepuoandeckoi moanutkoi (Huang, 2010).

N3obpeTenne mpUrogHo I YIIy4IISHUS TPOAYKINH Oeslka criocobaMi KyJIbTHBHPOBAHUS KIETOK. JInHMM
KJIETOK, MICTIONIb3YEeMEBIE 110 M300PETEHHIO, MOKHO TCHETHYECKH KOHCTPYHPOBATH IS SKCIPECCHH MTOTUIETITH/IA,
MPEICTABISIONIET0 KOMMEPUYECKUH WM HayYHBIH WHTepec. | eHeTnaeckass HHKEHEPHS JINHUI KIETOK BKIIIOYAeT
TpaHcdeKIHo, TpaHCHOPMAIHIO WM TPAHCAYKIHMIO KIETOK PEKOMOMHAHTHOW MOJNWHYKJICOTHIHONH MOJICKYJIOH
WJIM MHOHU c110c00 M3MEHEeHHs! (HalpuMep, IIOCPEICTBOM TOMOJIOTHYHOI peKOMOMHAIINY U aKTHBALMU TCHOB HIIH
CIIMSIHUSL PEKOMOMHAHTHOW KIJIETKH C HEPEeKOMOMHAHTHOW KJIIETKOW) IUISi TOTO, YTOOBI BBI3BATH IKCIIPECCHIO
KJIETKOH-XO35IMHOM JKEJIaeMOTo PeKOMOMHAHTHOTO rosunenTuaa. CrnocoObl ¥ BEKTOPHI ISl TeHETHYECKOH HMH-
JKCHEPUH KJIETOK WJIM JIMHUH KJIETOK JUIS SKCHPECCHHU IPEICTABISIONIETO WHTEPEC MOJMIENTHIA XOPOLIO H3-
BECTHBI CIICIIMAIINCTAM B JaHHOI 00NacTH; HapuUMep, pa3IM4HBIE CIIOCOOBI NMPOMLIIOCTpUpOoBaHbl B Current
Protocols in Molecular Biology. Ausubel et al., eds. (Wiley & Sons, New York, 1988 u exexBapTayibHbIE 00-
HOBJIeHHUs); Sambrook et al., Molecular Cloning: A Laboratory Manual (Cold Spring Laboratory Press, 1989);
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Kaufman, R. J., Large Scale Mammalian Cell Culture, 1990, pp. 15-69. Illupokuii crieKTp JUHHIA KJIETOK, TOA-
XOISIIMHI JUIsl BHIpAIIMBaHUs B KyJnbType, noctyneH B American Type Culture Collection (Manassas, Va.) u y
KOMMEpYECKHX IOCTABIINKOB. [IprMeps! MHHUI KIETOK, IHUPOKO HCIIONB3YEMbIX B NMPOMBIIUIEHHOCTH, BKIIO-
gatotT kietkn VERO, BHK, HeLa, CVI (Bxmouas Cos), MDCK, 293, 3T3, kieTKd MHUETIOMHBIX JIMHAN (HATIPH-
Mmep, NSO, NSI), PC12, xirerkn WI38 u kietkn ssmunuka kutaiickoro xomsika (CHO). Kierku CHO mupoko
WCTIONB3YIOT JJIS TONMYYCHHST KOMIUIEKCHBIX PEeKOMOMHAHTHBIX OEJIKOB, TAKUX KaK IUTOKHUHBI, (PaKTOPBI CBEPTHI-
BaHus kpoBu u aHTHtena (Brasel et al. (1996), Blood 88:2004-2012; Kaufman et al. (1988), J.Biol Chem
263:6352-6362; McKinnon et al. (1991), J Mol Endocrinol 6:231-239; Wood et al. (1990), J Immunol.
145:3011-3016). XenarenbHbIMU JTHHUSMH KiIeTOK-x03s5eB CHO sIBNSIOTCS MyTaHTHBIC JIMHUH KJIETOK ¢ nedu-
muroM urunapodonarpenykrassl (DHFR) (Urlaub et al. (1980), Proc. Natl. Acad. Sci. USA 77: 4216-4220),
DXBI1 1 u DG-44, tak kak 3¢(exTHBHasI CHCTEMa CENEeKIMN W aMITM(UKAIMK IKCIIPECCHH T'eHa Ha OCHOBE
DHFR obecneunBaeT BBHICOKHH YpOBEHb SKCIpPECCHU peKOMOMHaHTHOTo Oenka B 3THX Kierkax (Kaufman RJ.
(1990), Meth Enzymol 185:537-566). Kpome Toro, ¢ 3THMH KJIETKAMH JIETKO 00paIiaThCs B KAYSCTBE aJI€3HB-
HBIX WM CYCIICH3HOHHBIX KYJBTYp, M OHH JAEMOHCTPHPYIOT OTHOCHTEIHEHO XOPOUIYI0 FeHETHYECKYIO CTaOMIIb-
HocTh. Kiterkm CHO wm Oenkn, peKOMOMHAHTHO SKCIPECCUPYEMbIE MMM, BCECTOPOHHE OXapaKTEePH30BAaHBI U
010OpEHBI ISl IPUMEHEHUS B KIIMHUIECKOM W KOMMEPYECKOM MPOU3BOJICTBE OPTaHAMH PErylIpoBaHus. B om-
peneneHHBIX BapHaHTax ocymecTsiaeHus Tuanr Ktetok CHO mpenctaBisaioT co0oi TMHAN KIIETOK, KaK OTIFCAaHO
B ImyOJIMKanusix nmaTeHTHHIX 3asBoK CIITA NeNe 2010/0304436 Al, 2009/0162901 A1 u 2009/0137416 Al u na-
teHtax CIIIA NeNe 7455988 B2, 7435553 B2 u 7105348 B2.

Hacrosmee m300peTeHne He OTPAaHUICHO 00BEMOM YKa3aHHBIX BAPUAHTOB OCYIIECTBIICHHUS, ONTUCHIBAEMBIX
B HAaCTOAIIEM JOKyMEHTE, KOTOpbIE NpeIHa3HAYEHB! ISl WILTIOCTPAIIMM OTAEIBHBIX acleKTOB WJIM BapHaHTOB
ocyuiecTBIIeHHsT n300pereHnsi. B oObeM m300peTeHnst BXOAAT (PYHKIMOHAIBHO SKBUBAJICHTHBIE CIIOCOOBI M
KOMITOHEHTHI.

CrnenpanucraM B JaHHOH 00JacTH W3 NPHUBEICHHOTO BBINIE OIMHCAHUS M CONPOBOXAAIOMNX (QUTYP B JO-
MOJIHEHHWE K ONMCAaHHOMY B HACTOSIIIEM JOKYMEHTE OYEBHIHBI PaziIM4yHble MOAUHUKannuu nzoopetenus. Takue
Moau(HUKAITI HAXOIATCS B 00beMe H300PETeHUSI.

W300peTenne 9acTUIHO OCHOBAHO HA OTKPBITHH, YTO 100ABICHNE OPHUTHHA WM KOMOWHAIIMKA OPHUTHHA
U IyTPECIMHA B HE COAEPIKAIINe CBIBOPOTKH CPEIbl IS KYIbTUBUPOBAHHA KIETOK NPHUBOIUT K YBEINICHHBIM
POCTY KIIETOK, KH3HECIIOCOOHOCTH U MPOAYKIIUH TIOJIHIIENTHIOB B PEKOMOWHAHTHO CKOHCTPYHPOBAHHBIX JINHU-
X KJIETOK YXKMBOTHBIX (MJIM MPHPOTHBIX KIETOK), IKCHPECCHPYIONINX MPEICTABIIIONINNA HHTEpeC OETIOK, TaKIM
00pa3oM, yBenn4rBasi HaJIe)KHOCTb KyJIBTYPBI, YIIydIlas BEIXOJ MPEICTABISIONIET0 HHTEPEC MOTUIICIITHIA.

[Mpumep 1: yBenudyeHHast INIOTHOCTD KYJIbTYPHI )KU3HECTIOCOOHBIX KIIETOK.

B 250 mu BcTpsixuBaemMyto K00y NPOBOAMIIM MHOKYJISIIIMIO U3 3aTPaBOYHON KyJIBTYpHI JIMHUU PEKOMOH-
HAHTHBIX NPOIYLUPYIOIIMUX aHTUTeNa KineTok, npoucxonamux u3 CHO K1. MHokynupoBaHHBIE KIETKH BBIpaA-
muBaiy npu 36,5°C B TeueHUEe CeMHU CYTOK W MOAMMTHIBAIM TJIOKO30M Ha CYTKH TpU U IATh. KileTku BbIpau-
BAJIM B K&XJION M3 JBYX pa3/eNbHBIX XMMUYECKH ONPEICICHHbIX (He CoJepKalluX IMApoJn3aTa U He coJepika-
IIMX CHIBOPOTKH) cpenax. [lepas cpena coiepikana MpHONM3UTENHHO 75 MM aMUHOKHUCIOT (cpexa 1), BTopas
cpena coaepxana npuodauzureabHo 40 MM aMuHOKHUCIOT (cpenma 2), m o0a cocTaBa cojepkanu He Oomee 2,5
MKM (0,4 mr/im) myTpecumna. Jpyryio Tpymimny yCIOBUH CpeIbl MOJTydalu, 100aBIss B cpeay 2 COEBBI THIPOIH-
3aT B KOHIIEHTpanuu 7,5 1/71. B KaXIyro U3 TpeX KOHTPOJIBHBIX Cpel H00ABIISITN MPHOIN3UTENbHO 593 MKM op-
autrHA (B Bume 100 mr/nm L-opautuHa ¢ HCI) wim koMOuHaIms npuOim3uTeibHo 593 MxM opHUTHHA (B BHIE
100 mr/n L-opuutuna e HCl) u npubamsurensuo 714 MxM nytpecunna (B Buze 115 mr/n myrpecunna o 2HCI).
Ha cyTku 3, 5 u 7 oTOMpanu amuKBOTHI 1O 3 MJT KYJIBTYp U MOACUYET KOJIMUYECTBA KUIHECTIOCOOHBIX KIETOK IMPO-
BOJMJIM C MCIIOJb30BaHMEM HCKIIIOYECHHUS TPUIIAHOBOTO cuMHero Ha ycrtpoicTtBe BioProfile FLEX™ (Nova Bio-
medical). B HauanbHbIe CyTKH Bce KyIbTyphl copeprkani 0,8x10° sKu3HecocoOHbIX KIETOK Ha ML JIjis JaHHBIX
cpen (cpena 1, cpena 2 wiu cpena 2 + cosl) KOJIMYECTBA KUIHECTIOCOOHBIX KJIETOK Yepe3 MEPHO CEMb CYTOK
poAeMOHCTpUpoBany, 4To y Kinetok CHO, pactymux B cpenax, JOMOTHEHHBIX OPHUTHHOM WJIN OPHUTHHOM U
MMy TPECITUHOM, TOBBIMIEHA MIIOTHOCTD JKM3HECTIOCOOHBIX KJIETOK. DPQPEKT B TEUCHWE CEMHCYTOYHOTO TIepHoIa
OBIT 0COOCHHO BBIPKEH B HE COJAEPIKAIIUX THAPOIM3ATOB cpefax (Halpumep, OT 2-KpaTHOTO J0 4-KpPaTHOTO
i GoJiee BO3pacTaHUe IFIOTHOCTH JKU3HECTIOCOOHBIX KieTok). He conepikaruas ruaponmzata OS cpena 2 neid-
CTBOBala CPaBHHUMO ¢ cojepxaiieil coro He OS cpenoit 2, 4To yka3bIBaeT Ha TO, YTO MPEUMYIIECTBO COEBOTO
THIPOJIM3aTa ISl POCTa KJIETOK MOXKHO BOCIIPOM3BECTH ITOCPEACTBOM 3aMEHbI HAa OPHHUTHH. Taroke HalOIronanu
YBEIMYECHHYIO TUIOTHOCTD KJICTOK TPH 100aBICHUY OPHUTHHA MM OPHUTHHA U MyTpecUuH B cpeny 2 + cos. Pe-
3yJIBTATHI IPEJICTABIEHHI B Ta0II. 1.
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Tabiumna 1
CpenHsis MIOTHOCTD JKU3HECTIOCOOHBIX KICTOK B KYJIBTYpE (106 KJICTOK Ha MUWLIMIIUTP) U KPATHOCTh YBEJIMYC-
HUSI [T0 CPABHEHHIO C UCXOIHBIM YPOBHEM *

Jobaska: Bpems |bes no6aBok |OpHutuH |OpHUTHH + MyTPECLH
3 cytok 2,4/ 1% 6,1/2,5% 15,0/2,1%
Cpena 1 5 cyTtok 3,4/ 1x 12,6 /3,7x |12,4 / 3,6%
7 cyTok (3,6 / 1x 7,0/1,9x 16,8/1,9x
3 cytok (1,7 /1% 5,1/3,0x [5,2/3,1%
Cpena 2 5 cyTok [2,0 /1% 7,6/3,8x |8,0/4,0x
7 cytok [1,6 / 1x 59/3,7< |5,8/3,6%
3 cyTok [5,2/ 1% 5,4/ 1x 4,7/0,9%
Cpena 2 + coeBslii rugponusat |5 cyTok (7,7 / 1% 9,3/12x 193/1,2x
7 cyTOK |H.7. 9,6/u.n  [9,1/H.n1.

*McxoHBIA YpOBEHD MPENCTABISET COOOH cpebl 6e3 T00aBOK /I JAHHOTO COCTaBa cpeja Ha JaHHBIE CY-
TKH.

ABTOpBI TaKKe M3YYWIM JEHCTBUE pa3nn4HbIX KojmdyecTB opHutuHa @ HCl (manpumep, 50 mr/miu, 100
Mr/mt 1 150 Mr/mit) Ha TUIOTHOCTB KU3HECTIOCOOHBIX KJIETOK B cpefie 3, KOTopasi CONEPIKUT MPHUOIM3UTEILHO 75
MM amunokucioT u 0,4 mr/n myrpecunna HCI ("cpena 3"). st unokyssinmu 50 M 6uopeaktopoB TubeSpin®
(TPP) mpu 0,4x10° kireTox/M1 B pabouem o6beMe 15 M HCIOIB30BATH OJHY KYJIBTYPY M3 CHCTEMBI TOCEBHBIX
(hepMeHTEpOB JIMHUN PEKOMOWHAHTHBIX TPOAYITUPYIONINX aHTUTENa KieTok, mpoucxomsmux n3 CHO K1. Kier-
KM BBIpamuBain B nHKyOaTope npu 37°C B TeueHne Tpex cyTok. Ha cyTku 3 oTOMpany aTuKBOTHI 1O 3 MJT KYJIb-
TYp M OIpEETICHHE KOMUYECTB KU3HECTIOCOOHBIX KJIETOK IPOBOAMIN C MCIOJIb30BAHUEM HCKIIIOUEHHS TpPHUIIa-
HOBOTO cuHero Ha ycrpoiictBe BioProfile FLEX™ (Nova Biomedical). Bce Tpu ypoBHS OpHUTHHA yydlIain
TJIOTHOCTH KJIETOK B cpeaHeM (N=3) HeMHOTHM OoJiee UeM B JiBa pasa. Pe3ynbTarhl mpeacTaBieHbl B Ta0J. 2.

Tabnuma 2
[II0THOCTH KHU3HECTIOCOOHBIX KIETOK B Ky 1bType (10° KiIeTok Ha MUIUTMIHTD) ¥ KPATHOCTh YBETHUCHHUS 10
CPaBHEHUIO C HCXOIHBIM YPOBHEM *

Konrpons | Opuurun HCI
Konuenrpauust (Mr/min) 0 50 100 | 150
TTnoTHOCTH KH3HECTIOCOGHBIX KeTok (10° kneTku/mi) 1,3 32 3,1 |31
KpaTtHOCTb yBENuueHNs M0 CPaBHEHUIO ¢ KOHTPOJIEM 1% 2,5% |2,4x |2,4%

*cXoHBIH YPOBEHB MpEJCTaBIsET cO00it cpeny 3 6e3 100aBOK.

[Mpumep 2: ynydnieHHOE BpeMsl yBOCHHS KYIbTYPHI KJICTOK.

B ycioBusix pasiauyHbIX Cpeld A KYJIGTUBUPOBAHHS KJIETOK ONPEICISITH BPeMsl YIABOCHUS JIMHUU PEKOM-
OMHAHTHBIX MPOIYIHUPYIOMINX aHTHTENA KIETOK, mporucxoaammx u3 kietok CHO K1, B morapupmudeckoii daze
pocta. KyJabTypsl B3 CUCTEMBI MIOCEBHBIX (pepMeHTepoB nepeceBan npu 36,5°C B 250 M1 BCTpsIXHBaeMbIe KOJI-
OBl B TeueHHe Tieproaa 14 cyTOK B KOKIOW U3 TpeX OTACTBHBIX cpell: B cpere 1, cpeae 2 u cpene 2, coaepxraiiei
COeBBIN ruapoNn3at (cpena 2 + cos). Ha cytku O u Bo Bpemsi iepeceBa B CUCTEME ITOCEBHBIX (pepMeHTepoB (Ka-
JKAbIe 2 WM 3 CYTOK) JUIS KaXKIOTO YCIOBHS OTOMpANTH aIMKBOTHI MO 1 MII M OmpezesicHne KOJIMYECTB JKU3He-
CIOCOOHBIX KJIETOK MPOBOJIWJIM C WCTIOJIB30BaHUEM HCKITIOUEHHS TPHUIIAHOBOTO CHHEro Ha yctpoiictBe CDV™
(Nova Biomedical). Cpeny 1 TectupoBanu 6e3 100aBOK win oboranieHHyr opHutuHOM © HCI B KOHIIeHTpauu
100 mr/n uimm mytpectHoM o 2HCI B koHueHTpanuu 115 mr/n n opunturoM e HCI B konuentparuu 100 mr/i.
Cpeny 2 ¢ Hu3kuM coaepskanuem nytpeciaa ¢ 2HCI (0,4 mr/m) TectupoBanu 6e3 100aBOK MM 00OTAICHHYIO
opuutrHOM @ HCI B xoHuentpaunu 100 mr/n nimm myrpectunom o 2HCI B xonnenTpauuu 115 mr/n u opHutH-
HoM o HCI B xonnenTparmu 100 mr/n. PesynbraTel npuBenens! B Tadi. 3 u 4. J[ns [OCTHXKEHUS 3HAYUTEIILHOTO
pocTta OBIJI0 HEOOXOIUMO OOOTalleHne Cpelbl | OpHUTHHOM ¢ TyTpeciuHOM uiau 0e3. Oforarienne He conep-
JKarmei TuapoiImu3aTa cpeibl 2 OPHUTHHOM WM OPHUTHHOM + IMYTPECIIH YMEHBIAJI0 BPEMs YIABOCHHUS KIIETOK
NpUOIM3NUTENFHO Ha BenmnauHy OT 25% mo 30%. Takxke BpeMeHa yIABOCHHS YMEHBIIATIHNCH IOCIE JT00aBICHUSA
OPHHTHHA WIM OPHUTHHA + IYTPECIMH B COAEPKALLYIO THIPOJIU3AT Cpey 2 XOTh M B MEHBILICH CTEIICHN.
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Tabnuma 3
Bpems ynBocHHS KIETOK (Yachl) U IPUOIM3UTEIBHEIN MPOICHT YMEHBIIICHUS BPEMCHU YIBOCHUS OTHOCHTEIBHO
HCXOZHOTO YpOBHA™ B cpejie |

JoGaska Cpena 1
*OTCyTCTBYET 75

OpHuUTHH 23 69%
IlyTpecumH + opHUTHH 21 72%

*cXoHBIH YPOBEHB MpEJCTaBIsieT co00it cpeny 1 6e3 106aBoK.

Tabnmma 4
BpeMs yABOCHUSI KIIETOK (Hachl) U MPUOTH3UTENbHBII MPOLIEHT YMEHBIICHHUS] BDEMEHH YABOCHHUS! OTHOCHUTEIBHO
HCXOIHOTO YPOBHSA™ B cpejie 2

JHoGaska Cpena 2 Cpena 2 + cost
*be3 modaBok 27 225

OpHUTUH 21 22% 20,5 8,9%
Tlyrpecuun + opHUTHH 19,5 28% 21 6,7%

*McxomHbIid ypOBEHB TPEACTABIISIET CO00M cpeay 2 6e3 100aBOK.

[Ipumep 3: yBeTMIEHHBIE TUTPHI AHTUTEI.

[Mocne ycTaHOBICHHS TOTO, YTO TOOABIICHUE OPHUTHHA WM OPHUTHHA + MyTPECUUH YIIydIIaeT KICTOUHYIO
nposugepaIuio U MIOTHOCTh JKU3HECTIOCOOHBIX KJIETOK B KYJIBTYpE aBTOPHI JOMOJHUTEIBHO UCCIICIOBAN BIIH-
SIHUE 3TUX YCIOBHU HA THTPHI IPOTYIUPYEMBIX PEKOMOMHAHTHBIX OCITKOB. ABTOPBI HCCIICIOBAIH SKCIPECCHIO H
cekpenuto pekomOouHaHTHOTO 1gG mpoucxoasmeit u3 CHO-K 1 nuHuelt kinetok. B 3ToM skcnepuMenTe cpeaHuit
TUTP AHTUTEI B KYJIBTYpE ONPEICISUIH HA CYTKH CEMb B pa3IMJIHbIX (hopMaTax cpeia. Kak ykazaHO BEIIIIE, TECTH-
poBayn cpeny | ¢ HEU3KUM cojnepkanueM myTtpecunHa (0,4 mr/n mytpecuuna ¢ 2HCI), opauruna (100 mr/m op-
autuHa © HCI) u ¢ opautuHOoM u mytpeciiudoM (100 mr/m opaurrna © HCI /115 mr/n mytpecriuaa o 2HCI).
Taxoke TeCTUpOBAIM cpeay 2 U cpeny 2 + cos ¢ HM3KUM ypoBHeM myTpeciimHa (0,4 mr/n mytpecuuna o 2HCI),
opuautuHa (100 mr/m opuutuHa @ HCl) u ¢ opaurrHOM M mytpecuuHoM (100 mr/m opuutuHa  HCI /115 mr/n
mytpeciiuaa ¢ 2HCI). Bo Bcex ciydasx no0aBjeHre OpHUTHHA WU OPHUTHH M MyTPECIH Ha ypoBHe BhIme 0,4
MT/JT TIPUBOJTAIIO K 3HAYUTEIHHO 00JIee BEICOKUM THTPaM Oelika, HalpuMep, M0 MEHBIIICH Mepe MPUOIH3UTEIBHO
B JIBa pa3a 0oJee BBICOKUM TUTpaM. Pe3ylbTaThl MpencTaBieHbl B Ta0I. 5.

Tabnumna 5
CpenHue ceMUCYTOYHbBIE TUTPBI AHTUTEI ¥ MPUOIM3UTENbHAS KPATHOCTh YBEINICHHUS (X) THTPOB OTHOCUTEIHHO
HCXOJTHOT'O YPOBHS™

JHoGaska cpena 1 cpena 2 cpena 2 + cos
Bbe3 nobaBok* 0,31 r/n 1x 0,29 r/n 1x 0,54 r/n 1x
OpHUTHH 0,94 t/n 3,0x |0,651/n 22x 10,98 r/n 1,8x
[yTpecuun + opHUTHH 0,95 r/n 3,1x [0,64 r/n 22x (1,07 t/n 2x

* VlcxoHBIN ypOBEHb YCTAHOBIICH HAa THUTP B CpellaX KakAoro THma 0e3 100aBok.
ABTOPBI TaKXKe UCCIICIOBAIH BIUSHUE Pa3IMIHBIX KoaudecTB opauTrHHA  HCI (Hanmpumep, 50 mr/mi, 100 Mr/mo
u 150 mr/mi) B cpene 3 Ha mpoAyKIuio anTuTel. Jis uHokysiiuu 50 Mt 6uopeaktopoB TubeSpin® (TPP) mpu
0,4x10° KeToK/MI1 B paGodem oGbeMe 15 MIT HCIONB30BAIN OHY KyJIBTYPY H3 CHCTEMBI TTOCCBHBIX (hepMEHTe-
POB JINHUY PEKOMOWHAHTHBIX POAYLHPYIOIINX aHTHTENa KIeToK, npoucxopamux u3 CHO K1. Kierku BbIpa-
IUBali B HHKyOaTope npu 37°C B TeueHHe TpexX CyTOK. Bce Tpu ypoBHS 100aBIsIEMOr0 OPHUTHHA YTy4dIIain
TUTpHI anTHTeN B cpeateM (N=3) HemHorum Gosee 50%. PesynbTarTs! npuBeneHs! B Tadm. 6.
Tabnmma 6
Tutps! autuTen (rpaMM Ha JINTP) ¥ KPATHOCTH YBEIMYCHHS TUTPOB MO CPABHEHHIO C MCXOIHBIM YPOBHEM *

Kountponp | Opuurin HCL
Konuenrpauust nobasku (Mr/min) 0 50 100 | 150
Tutp anTUTENA (MI/MIT) 79 120 127 | 124
KparHoCTb yBEMMUEHUs] OTHOCUTENBHO KOHTPOJIS 1x 1,5% | 1,6x |1,6%

*McxomHbIid ypOBEHB TPEACTABIISIET CO00M cpemy 3 0e3 100aBOK.
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OOPMVIIA U30BPETEHUA

1. Cnoco6 xymeruBupoBanuss CHO-K1 kieTok, BKIIOYAIOMUK dTambl: (a) MPeaoCTaBIESHUS CPEIbl IS
KyJIbTHBUPOBAaHUS KJIETOK, KOTOpasi HE COAEPIKHUT ChIBOPOTKH, coxepxamieit 0,6+0,09 MM (79,3£11,9 mr/n) op-
autrHA U 0,714+0,11 MM (62,949,7 mr/m) myrpecuuHa, u (b) pa3MHOKEHHS WU TOJUICPIKAHUS KICTOK B Cpejie
U KyJTHBHPOBAHUS KJIETOK C TONyYEeHHEM KYJIBTYPHI KIETOK, T KJIETKa SKCIPECCHPYET MPEICTaBIIIONTINA
UHTEpeC OEIoK.

2. Cnoco6 1o 1.1, rae cpena i KyJIbTUBHPOBAHUS KIETOK HE CONEPIKUT THIPOJIM3aTa.

3. Cnoco0 no mmo6omy w3 . 1 wiu 2, re:

(a) cpena s KyJTbTUBHPOBAHUS KJIETOK CONMEPKUT > 4016 MM cMecH aMHUHOKHCIIOT WIJIH HX COJIEH;

(b) cpena mist KyNETUBUPOBAHUS KICTOK COACPIKUT OJHY MM HECKOJIBKO KHUPHBIX KHUCIIOT;

(c) cpena s KyIbTHBUPOBAHUS KIIETOK COJICPKHUT CMECh HYKIICO3H/IOB;

(d) cpema I KyIbTUBHUPOBAHUS KIECTOK COICPIKUT aJICHO3WH, T'yaHO3WH, IUTHIUH, YPUINH, TAMHIUH H
TUIOKCAHTHH; /WK

(e) cpena st KyIbTHBUPOBAHUS KIIETOK COJCPKUT OUH WIH HECKOJBKO JBYXBAJICHTHBIX KATHOHOB.

4. Cnoco0 1o 1.3, rae cMech aMHHOKUCIIOT COCTOUT U3 ajlaHWHA, apTHHHHA, acllaparuHa, acimaparuiHOBOM
KHCJIOTHI, IUCTEHNHA, TITyTAMUHOBOM KHCJIOTHI, TJIMIIHA, TUCTHANHA, H30JICHIINHA, JICHITNHA, JIN3WHA, METHOHH-
Ha, (heHIIaNaHuHA, IPOJINHA, CEpPHUHA, TPEOHNHA, TPUNTO(haHa, THPO3WHA U BaJIHMHA.

5. Cnoco6 1o 1.3, T/1e 0Ha WM HECKOJBKO KHUPHBIX KHCIOT BHIOPAHbI M3 TPYIITBI, COCTOSIEH U3 THHOJIE-
BOI KHCJOTHI, JTHHOJICHOBON KHCJIOTHI, JIMITIOCBOM KHCJIOTHI, OJICHHOBOM KHCJIOTHI, MaJbMUTHHOBON KHCIIOTHI,
CTEaApUHOBOW KWCIIOTHI, apaxuINHOBON KHCIIOTHI, apaxXxUIOHOBOW KHCJIOTHI, JTJAYPUHOBOH KHUCJIOTHI, OEreHOBOMH
KHCJIOTBI, KallPHJIOBO¥ KHUCIIOTHI, JAYPUHOBOH KHUCIOTHI, TCKCAHOBOW KHCIIOTHI, INTHOIIGPHHOBOW KUCIIOTHI, MH-
PHUCTHHOBOM KUCIIOTHI U OKTaHOBOH KHCIIOTHI.

6. Crioco0 1o 1.3, T cMech HYKJICO3UI0B CONCPIKUT OJMH WM HECKOJIHKO HYKJICO3HUIOB, BRIOPAHHBIX U3
TPYIIIEL, COCTOSAIICH U3 aJICHO3WHA, TyaHO3WHA, [INTUINHA, YPUAUHA, TAMUIUHA U TUIIOKCAHTHHA.

7. Cnioco6 1o 1.3, rjie AByXBalIeHTHbII KaTHOH IpeacTaBiser codoit Ca™', Mg®" mm o6a.

8. Croco0 o mobomy u3 . 1-7, rae:

() mpencTaBIAIONINI HHTEPEC OSIIOK MPEICTABISIET COO0H aHTUTEHCBA3BIBAIONINI OEIIOK;

(b) npencrasisromuii HHTEPEC OETOK COAePKUT nomeH Fc; n/mmu

(c) mpencTaBIAIONINI HHTEPEC OSIIOK MPENCTaBIIET COO0H CIMTHIN Oestok pernentop-Fc.

9. Crioco0 1o 1.8, Tie ciuThIil 6eok perentop-Fe nmpencrasiseT co0oi OEIOK-JIOBYIIKY.

10. Crioco6 mo 1.9, Tre 6enok-noBynika npenacrapiser codboit anrarorauct IL-1 wmu anraronnct VEGF.

11. Crioco6 mo 1.8, Tae MpeACTaBIAIOMNNA HHTepec OeNOK MPEeACTaBIsIeT COO0M aHTUTENIO WK (parMeHT
AHTHTEIA.

12. Crioco0 no 1.11, re anTuTeno nin GparMeHT aHTUTENA PEACTABILIIOT CO00i peKOMOWHAHTHOE aHTH-
TEJIO YEJIOBEKA MJIH €ro ()parMeHT.

13. Cnoco6 mo modomy u3 m. 1-12, rae:

(a) cpenHee BpeMsl YABOCHHUS KIETOK cocTaBiseT < 30 u;

(b) cpenHee BpeMs yIBOEHUS KIETOK COCTABIIACT < 24 U;

(c) cpemHee BpeMst yIBOCHHUS KIETOK CHHMKAJIOCH IO MEHBIICH Mepe Ha OJHY TPETh OT BPEMCHHU YIABOCHHS
KIIETOK, BBIPAIIUBAEMbIX B Cpe/ie IS KyJIbTHBHUPOBAHUS KIETOK, KoTopas comepxut meHee 0,3+0,045 MM op-
autuHa 1 MeHee 0,2+0,03 MM myTpecnuHa;

(d) kynbTypa KICTOK CIIOCOOHA JIOCTHTATh INIOTHOCTH KOJMYECTBA JKU3HECIIOCOOHBIX KICTOK, KOTOpAas MO
MeHblIeit Mepe Ha 15% Oosnblne, 4eM y CXOJHOW KyJNbTYpHI KJIETOK, KyJIBTHBHPYEMOW B CXOIHOW cpene s
KyJIbTHBUPOBAHUS KIIETOK, KoTopas coaepxut meHee 0,090,014 MM opuutuna u Menee 0,2+0,03 MM myTpec-
[[IHA;

(e) KynbTypa KIETOK CIIOCOOHA JOCTUTaTh TUIOTHOCTH KOJWYECTBA KU3HECITOCOOHBIX KIIETOK, KOTOpPAs IO
MEHBIIeH Mepe B 3 pasa BBIIIE, YeM y CXOIHOUN KyJIbTYPhI KJIETOK, KYJIbTUBHPYEMOM B CXOJTHOM Cpelie ISl KyJIb-
TUBUPOBAHUSA KJIETOK, KoTopas cogepkut MeHee 0,09+0,014 MM opautuna u menee 0,2+0,03 MM myTpeciuHa;
127070178

(f) sTanm mobGaBneHuss B cpeny A KyJIbTUBHUPOBAHHUS KIETOK OJHOW MIM HECKOJHKHX JO00ABOK B MOMEHT
HCTIOJIb30BaHUSL.

14. Crioco6 o 1.13, rae oHa Wi HECKOJIBKO T00aBOK B MOMEHT MCIOJIB30BaHUS CONEPKAT OJTHO WA He-
ckonpko w3 NaHCOj;, rmyramuHa, mHCYIUHA, TI0K03bl, CuSOy4, ZnSOy, FeCl;, NiSO,, Nay DJITA u uutpat Naj
w/mim kaxaerid u3 NaHCO;, rimyramuHa, nHCYynmuHa, Toko3bl, CuSO,, ZnSO,, FeCls, NiSO,, Nay DATA u 1ut-
pata Naj.

15. Cnoco6 mo modomy u3 mm. 1-14, rae:

(a) mpencTaBnAIOMKN UHTEPEC OCTIOK MOYYAIOT CO CPEIHUM 7-CyTOUHBIM TUTPOM, KOTOPBIN IO MEHBIICH
Mepe Ha 7% BbllIe, YeM CPEAHHUM 7-CYyTOUYHBIA TUTP, OJYyYaEMBblil OCPEACTBOM CXOIHBIX KJIETOK B Cpele AJs
KyJIbTUBHPOBAHHUS KIIETOK, KoTopas cofepxut meHee 0,09+0,014 MM opuutuna u menee 0,2+0,03 MM mytpec-
[IHA;
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(b) mpencrasinsomuii HHTEpeC OENOK MOIYYaIOT CO CPEAHUM 7-CyTOYHBIM TUTPOM, KOTOPBIH 110 MEHBILECH
Mepe Ha 14% Bbllie, 4eM cpefHuil 7-CyTOUHBIN TUTP, OTY4aeMblid MOCPEACTBOM CXOJHBIX KJIETOK B Cpeae AJst
KyJIbTUBHUPOBAHHUS KIIETOK, KoTopas cofepkut meHee 0,09+0,014 MM opuutuHa u menee 0,2+0,03 MM mytpec-
I[IHA;

() mpencTaBIAOMUNA HHTEPEC OEJOK MOYIa0T CO CPETHUM 7-CYTOYHBIM THUTPOM, KOTOPBIN 110 MEHBIICH
Mepe Ha 80% BbIIIE, YeM CpelHUI 7-CyTOYHBIN THTP, TOITYYaeMBIA TOCPEICTBOM CXOJHBIX KJIETOK B Cpeae A
KyJIBTUBHPOBAHHUS KIIETOK, KoTopas cofepkut meHee 0,09+0,014 MM opuutuHa u menee 0,2+0,03 MM mytpec-
IIIHA;

(d) mpeacraBnsIoNIMi HHTEpEC OEIOK MOMYYaAIOT CO CPETHUM 7-CYTOUHBIM TUTPOM, KOTOPBIN 110 MEHBIIIEH
Mepe B 2 pasa BhIIIE, YeM CPETHUHN 7-CyTOUHBIH TUTP, IMOJTyIaeMblii TOCPEACTBOM CXOJHBIX KJIETOK B Cpeie s
KyJIbTUBHUPOBAHHUS KIIETOK, KoTopas cofepkut meHee 0,09+0,014 MM opuutuHa u menee 0,2+0,03 MM mytpec-
LMHA; W/ WIH

() mpencTaBIAIOMUN HHTEPEC OEJIOK MOTYIA0T CO CPETHUM 7-CYTOYHBIM TUTPOM, KOTOPBIN 110 MEHBIICH
Mepe B 3 pasa BbIlIE, YeM CPETHHUH 7-CYTOUHBIN THUTP, MOJIy4aeMblid IOCPEICTBOM CXOJIHBIX KJICTOK B Cpelie IS
KyJIbTHBUPOBAHUS KIIETOK, KoTopas coaepxut meHee 0,090,014 MM opuutuna u Menee 0,2+0,03 MM myTpec-
IIHA.

16. Cnoco6 mosrydenust aduubeprienTa, BKIIOYAIOMNK dTanbl: (a) KyapTuBupoBanus kietok CHO, skc-
npeccupyonmx adgaudepuenT B cpene Uil KyJbTHBUPOBAHUS KIICTOK, KOTOpash HE COIEPXUT CHIBOPOTKH, CO-
nepxarmieit 0,6+0,09 MM (79,3£11,9 mr/im) opautuna u 0,714+0,11 MM (62,9£9,7 mr/m) myTtpectinaa, u (b) 3Kc-
npeccun adumbeplenTa B KJIeTKax, rae agaudepuenT CeKpeTupyeTcs B Cpey Uil KYJIbTUBHPOBAHMS KIICTOK.

17. Cnoco06 mo m.16, tae xierku CHO mpencrasmstor coooiit CHO-K1, CHO DUX B-11, CHO DG-44,
Veggie-CHO, GS-CHO, S-CHO, CHO lec MyTaHTHBIE€ KJIETKH.

18. Crioco6 o .16 wiu 17, rae cpena i KyJIbTUBUPOBAHUS KIETOK HE COEPIKUT THIPOTU3ATA.

19. Crioco6 no mrobomy u3 mir. 16-18, Tre:

(a) cpena s KyIbTHBUPOBAHUS KIETOK COACPKHUT > 40+6 MM cMecH aMHHOKHUCIIOT WITH MX COJICH;

(b) cpena st KynbTHBHPOBAHUS KIETOK COACPIKUT OAHY MITH HECKOJIBKO KHUPHBIX KHUCIIOT;

(c) cpena s KyIbTUBUPOBAHUS KIIETOK COJEPKHUT CMECh HYKIICO3HIOB;

(d) cpema i KyITbTUBHUPOBAHUSA KIETOK CONEPXKUT aJCHO3WH, TyaHO3WH, IUTHINH, YPUINH, TAMUINH H
TUIIOKCAHTHH; W/ WU

(e) cpena st KyIbTHBUPOBAHUS KIIETOK COJCPKUT OJTUH WIIH HECKOJBKO ABYXBAJICHTHBIX KATHOHOB.

20. Cnoco6 mo m.19, rme cMech aMHHOKHCIOT COCTOUT M3 aJlaHWHA, aprHMHUHA, acliaparuHa, acriaparuHo-
BOM KHCIIOTHI, IIUCTECHHA, TIyTAMUHOBOM KHCJIOTHI, TJUIMHA, THCTHANHA, U30JCHIIMHA, JICHIIMHA, JTH3UHA, Me-
THOHWHA, ()CHIIAIAHUHA, TIPOJIMHA, CEPUHA, TPCOHUHA, TpUNTO(haHa, THPO3MHA U BaJIIHA.

21. Crioco0 1o 11.19, T1ie o1Ha WIIM HECKOJIBKO YKUPHBIX KHCIIOT BBIOPAHbI U3 TPYIIIBI, COCTOSILECH U3 JINHO-
JICBOM KHMCJIOTHI, THHOJICHOBOM KHUCJIOTHI, JTUIIOCBON KHCIOTHI, OJICHHOBON KHUCJIOTHI, ITAJIbMUTHHOBOM KHMCJIOTHI,
CTEaApUHOBOW KWCIIOTHI, apaxuJUHOBON KHCIIOTHI, apaxXxUIOHOBOW KHCJIOTHI, JJAYPUHOBOH KHUCJIOTHI, OEre¢HOBOMH
KHCJIOTHI, KallpUIOBOH KHCIIOTHI, JAYPUHOBOM KHUCIOTHI, TeKCAHOBOW KHCIIOTHI, INTHOIIEPHHOBON KUCIIOTHI, MH-
PUCTUHOBOI KUCJIOTBHI U OKTAHOBOM KUCJIOTBI.

22. Crocob 1o 1m.19, Te cMech HYKJICO3UIOB COACPKUT OJMH WITM HECKOJBKO HYKJICO3HIOB, BRIOPAHHBIX
W3 TPYIIIBL, COCTOSIIEH U3 aleHO3MHA, TYaHO3WHA, IUTHINHA, YPUINHA, TAMHAIIHA ¥ THIIOKCAaHTHHA.

23. Crioco6 no 1m.19, r/ie IByXBaNeHTHbII KaTHOH HpejcTaBiset codoit Ca®’, Mg®" umu o6a.

24. Cnoco6 mo mobomy u3 . 16-23, rae:

(a) cpemHee BpeMsl YABOCHHUS KIETOK cocTaBiseT > 30 u;

(b) cpenHee BpeMs yIBOSHUS KIETOK COCTABIIACT > 24 U;

(c) cpenHee BpeMsl YABOCHUS KIICTOK CHMKAJIOCH [0 MEHbBLIEH Mepe Ha JIBE TPETH 10 CPaBHEHHIO C BpeMe-
HEM YIBOCHHUS KIICTOK, BBIPAIIMBAEMBIX B CpeAC s KYJIGTHBHPOBAHUS KIIETOK, KOTOpas COICPIKUT MEHEE
0,310,045 MM opnautnna 1 MmeHee 0,2+0,03 MM myTpeciuHa; W/

(d) xyapTypa KIeTOK criocoOHa OCTUraTh IFIOTHOCTH KOJMUYECTBA KH3HECIIOCOOHBIX KIIETOK, KOTOpas Mo
MeHblIei Mepe Ha 15% Oosnblne, 4eM y CXOJHOW KyJNbTYpHI KJIETOK, KyJIBTHBHPYEMOW B CXOIHOW cpene s
KyJIbTHBUPOBAHUS KIIETOK, KoTopas coaepxut meHee 0,090,014 MM opuutuna u Menee 0,2+0,03 MM myTpec-
LMHA; W/WIIN

(e) KyJIpTypa KJIETOK CHOCOOHA JIOCTHIaTh IUIOTHOCTH KOJIMUYECTBA KM3HECIIOCOOHBIX KIIETOK, KOTOpas I10
MEHBIIEeH Mepe B 3 pasa BBIIIE, YeM y CXOIHOUN KYJIbTYPhI KJIETOK, KYJIbTUBHPYEMOM B CXOTHOM CpelIe ISl KyJIb-
TUBUPOBAHUSA KJIETOK, KoTopas cogepxkut MeHee 0,09+0,014 MM opautuna u menee 0,2+0,03 MM myTpeciuHa;
13707017

(f) sTam mobGaBneHuss B cpeny s KyJIbTHBHUPOBAHHUS KIETOK OJHOW MIM HECKOJHKHX JO0OABOK B MOMEHT
HCTIOJIb30BaHUSL.

25. Crmoco6 mo mroboMy m3 mi.16-25, rne m00aBKM B MOMEHT HCITOJIb30BAHHS COJEPIKAT OJUH WM He-
ckonpko m3 NaHCOj;, rmyramMmuna, wHCYIUHA, T1I0Kk03b1, CuSQO,4, ZnSO,, FeCls, NiSO,4, Nay D/ITA u nutpar Nas
w/mm kaxaerid u3 NaHCO;, rioyramuHa, nHCYynmuHa, Toko3bl, CuSO,, ZnSOy, FeCls, NiSO,, Nay SATA u 1ut-
pata Naj.
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26. Cnoco6 mo mobomy u3 . 16-25, rae:

(a) amubeprenT NOTYYarOT CO CPEHUM 7-CyTOYHBIM TUTPOM, KOTOPBIH 10 MEHBILIEH Mepe Ha 7% BEIIIE,
YeM CpeIHUH 7-CyTOYHBIH THUTP, MOJIYIaEMBIA ITOCPEACTBOM CXOIHBIX KIETOK B cpele Ui KyIbTHBHPOBAHHA
KIIETOK, KoTopas conepxut meHee 0,09+0,014 MM opuautuna u menee 0,2+0,03 MM myTpeciuna;

(b) adpmmbepuenT mory4aroT co CpeAHUM 7-CyTOYHBIM THTPOM, KOTOPBIH 110 MeHbIIeH Mepe Ha 14% Beime,
YeM CpeIHUH 7-CyTOYHBIH THUTP, MOIYIaeMBIA ITOCPEACTBOM CXOIHBIX KJIETOK B cpele Ui KyIbTHBHPOBAHHA
KIIETOK, KoTopas conepxut meHee 0,09+0,014 MM opuautuna u menee 0,2+0,03 MM nmyTpeciuna;

(c) apmmbepIienT NOTY9at0T CO CPETHUM 7-CyTOUHBIM TUTPOM, KOTOPEIH 1o MeHbInei Mmepe Ha 80% BrImIe,
YeM CpeIHUH 7-CyTOYHBIH THUTP, MOIYYaeMBIA ITOCPEACTBOM CXOIHBIX KJIETOK B cpele Ui KyIbTHBHPOBAHHA
KIIETOK, KoTopas conepxut meHee 0,09+0,014 MM opuautuna u menee 0,2+0,03 MM myTpeciuna;

(d) adpnmbepuenT MoIy4aroT CO CPETHUM 7-CyTOTHBIM TUTPOM, KOTOPBIH TI0 MEHBIIIEH Mepe B 2 pasa BHIIIIE
YeM CPeIHUH 7-CyTOYHBIH THUTP, MOIYYaeMBIA ITOCPEACTBOM CXOIHBIX KIETOK B cpele Ui KyIbTHBHPOBAHUA
KJIETOK, KoTopast conepxut meHee 0,09+0,014 MM opuutnHa n menee 0,2+0,03 MM myTpecunHa; w/unm

(e) adhmubepIenT MOTYIarOT CO CPETHUM 7-CYTOUYHBIM TUTPOM, KOTOPBIN IO MEHBIIIEH Mepe B 3 pa3a BBIIIIE,
YeM CpPEIHUHN 7-CyTOYHBIH THUTP, MOMYYaEMBIH IMOCPEACTBOM CXOIHBIX KJIETOK B Cpele Ui KyJIbTHBHUPOBAHUS
KIIETOK, KoTopas coaepxut meHee 0,09£0,014 MM opautrHa 1 MeHee 0,210,03 MM myTpeciuHa.

@ EBpasuiickasi NnaTeHTHas opraHu3aums, EAMB

Poccus, 109012, MockBa, Manblii Yepkacckuii nep., 2
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