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Mpeancnoeue

1 NMOOIOTOBIEH ®enepanbHbIM rocy4apCTBEHHBIM BIOIKETHLIM yupexaeHneM « POCCUACKWMIA MHCTU-
TyT ctaHgaptuaaumuy» (OIBY «MHCTUTYT cTaHgapTU3alnmM») Ha OCHOBE COBCTBEHHOrO NepeBofa Ha PYCCKUM
A3bIK aHIMOA3bIYHOW BEPCUM CTaHAapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHu4ecknmM KOMUTETOM No cTaHpaapTtusauum TK 326 «BuoTexHonornm»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom ®enepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHuio U metponorum ot 3 mas 2024 r. Ne 580-ct

4 HacToslwmMin cTaHgapT uaeHTUYeH MexayHapooHomy ctaHgapty MCO 24603:2022 «BuoTtexHonorus.
BuobaHkuHr. TpeboBaHWss K NAIOPUNOTEHTHBIM CTBOMIOBbLIM KMeTKaM YenoBeka u Mmbiwny (ISO 24603:2022
«Biotechnology — Biobanking — Requirements for human and mouse pluripotent stem cells», IDT).

MexayHapoaHell ctaHgapt paspabotaH TexHudeckum komutetom WCO/TK 276 «BuotexHonorus»
MexayHapogHoW opraHu3auumn no ctaHgaptusagum (MCO).

MpW NpUMEHEeHWM HACTOSILLEero cTaHgapTa pekoMeHayeTca UCMNOoNb30BaTh BMECTO CChIMOYHbIX MEeXay-
HapoHbIX CTAaHOAapPTOB COOTBETCTBYOLME UM HaLMOHAalNbHbIE CTAHAAPTLI, CBEeeHUs O KOTOPbIX NpUBEAEHb! B
JOMNOMNHUTENBHOM npunoxeHu A

5 BBE[JEH BIEPBBIE

6 HekoTopoe anemeHTbl HACTOSALLEro cTaHgapTa MOTYT ABNATLCA 0ObekTaMu NaTeHTHLIX npae

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHa
om 29 uwoHsa 2015 2. Ne 162-03 «O cmaHdapmu3sayuu 8 Pocculickol ®edepayuu». MHpopmayus ob us-
MeHeHUSX K HacmosduwieMy cmaHO0apmy rnybrnukyemcs e exes00HOM (M0 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHanmeHble cmaHOapmbi», a oguyuanbHbil MeKcm usMeHeHul
U ronpasok — 8 eXeMecAYyHoOM UHOPMayUOHHOM ykaszamene «HayuoHanbHbie cmaHdapmei». B ciyvyae
rnepecMmompa (3aMeHbl) unu ommMeHbl Hacmosuie2o cmaH@apma coomeemcmayrouwee ygedomneHue bydem
onybnukogaHo 8 6nuxaluweM 6bINycKe eXeMecsyHo20 UHGhoPMayUuoHHo20 ykaszamens «HayuoHanbHbie
cmaHOapmol». Coomeememayow,as UHGhopMayusi, yeedoMIeHUe U MeKCmbl pasMewalmcs makxe 8 UH-
gopmayuoHHOU cucmeme 06wea0 Noab3osaHuUss — Ha oghuyuansHoM calime PedepanbHO20 azeHmcmea fno
MexXHUYEeCKOMY peaynuposaHuro U Memposnoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© IS0, 2022
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3peleHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

MniopunoTeHTHble (HeaudepeHuUpoBaHHble) cTeonoBble knetku (MCK), Bknouyaa smbpuoHansHble
cteonoeble knetku (3CK) u nHOyUMpOBaHHbIE NNOPUNOTEHTHLIE CTBOMOBLIE KneTku (MIMCK), wupoko nayda-
0T B Hay4YHbIX UCCMEAOBAHUAX C LENbio yNydleHUss NoHuMaHusi 6onesHen u 6uonorum passuTus, co3gaHus
OpraHoMAo0B ANA NeKapCTBEHHOTO CKPMHHUHIA W MPYMEHEHUS B Tepanuu Ha KNeToYHOW ocHoBe. 3a nocneg-
HUe HeckonbKo neT bbiny co3ganbl Teicayn nuHui MCK B nabopatopusax no scemy mupy. NuHum NCK nme-
HOT YHUKamNbHbIE XapaKTepUCTUKM U CBOWMCTBA 3a CYeT CBOeW CNocoBHOCTM Kak K CaMOOBHOBMEHWID, TaK U K
auddepeHLMPOBKE BO MHOXECTBO TWUMOB KNeToK. B To e BpemMsi, peHOTMN CTBOMOBLIX KNETOK MOXET BbITh
W3MEHEH C MOMOLLbBK KBA3UONTUMAIbHOIO KYNETUBUPOBAHUS KMNETOK, MPOAOIMKUTENBHOMO NacCUpoBaHUS UMK
WN3MEHEHWS YCNOBUIA KynbTMBMpoBaHUs. O4eBMAHO, YTO MOCMNEACTBUSIMU MCMONb30BaHWSA KMeTOK, UCMbITaB-
LWKWX HeBnaronpuaTHbIe BO3AeAcTBUSA, Bbinn Bbl NOTEPs BPEMEHW N PECYPCOB, a TakKe BO3HWKHOBEHWe Gonee
CepbLe3HbIX NOCneacTBUA — MomnyYyeHne oWMBOoYHbIX daHHbIX B NuTepaTtype, KOTOpbie MOryT BBECTM B 3a-
BnyxaeHue 1 NpUMOCTAHOBUTL Hay4YHLIA Nporpecc B 3Ton obnactu. Takum obpazom, NCK meien ucnonsayrT
Ona co3aaHus pyHOaMeHTanbHOro NoHMMaHua Hamu buonorumn NCK, a nony4yeHHble OTKPbITUS NMEPEHOCHT B
uccnepoBanus NCK yenoBeka Ans NpoaBUKEHWUS PA3BUTUSA HOBLIX aHAINMW30B in Vitro Ha OCHOBE KMNETOK Yeno-
BEKa M NOTeHLManbHbIX pereHepaTBHbIX NekapcTBeHHbIX cpeacTs. [MCK mbiwei 1 YenoBeka ctanun Hanbonee
LIMPOKO MCCregyeMbiMM BUAaMu B 3Toi obnacTtu, u Hanbornee 3Ha4YMMble Hay4YHble JOCTMKEHWS cOoenaHbl C
ncnone3sosaHnem MNCK nmeHHO 3TUX AByX BUOOB. HecoMHeHHO, nnHMK MCK MoryT BbiTh cO3aaHbl U M3 APYTX
BUOOB, HAanNnpuMep, Kpbic, CBMHEN, cobak, Kopoe, npuMaToe U T. 4., 1 NCK npumaror, B yacTHOCTU, fanu no-
HUMaHue BUonornmn aTUX KNEeToK, KOTopoe MOXET BbiTk Bonee akTyansHbIM ANs 6UMONOrMKU CTBOMOBLIX KMETOK
Jyenoereka, yem gaHHele NCK mbiwen. B 1o e Bpems, NCK oT aTux BUOOB ropasfo pexe UCNonb3yT B Ha-
y4YHO-uccrnegoBatenbckux nabopatopusax, yem MNMCK mbilwen 1 Yenoseka, MO3TOMY OHW He OyoyT onvcaHbl B
HacTosdLem cTaHgapTe, XoTA bonbluasa YacTb HacToNALWero cTtaHgapta Oyget MMeTk K HAM OTHOLUEHWeE.

MNMCK 4yeroBeka, Nony4YeHHble B WCCEAOBAaTENbCKUX YCMOBUAX, AaAyT KMOY K pasBUTMIO KNETOYHOM
Tepanuu, obecneumB, TakuMm 0Opa3oM, COOTBETCTBYHLLYK MNOArOTOBKY W OOKYMEHTALMK KMNETOYHLIX K-
HWIA, UCNONb3YEMbIX B 3TOA AMHAMWYHO pa3BMBaOLLENcs 0bnacTu, a Takke Hanuyue y HUX YCTaHOBIMEHHON
WOEHTUYHOCTU N XapakTepuCTUK, KOTopble nmetoT Bonblioe 3HavyeHne B obecnedveHun BOCNPOU3BOOMMOCTH
nccnegoBaHui Ha 6ase MNCK. Hactosiwmin cTaHgapT CTaBWT Lenbi yaoBMeTBOpeHWne TeKyllero cnpoca Ha
CcTaH4apTu3oBaHHble meTonbl buobaHkoB NMCK 1 oCHOBLIBaeTCA Ha MeXOoyHapo4HOM KOHCEHcyce, Cornmaco-
BaHHOM pecypcHbiMK LeHTpamu MCK [9]. HacTosawmin ctaHgapT ycTaHaBnueaeT TpeboBaHusa K paspaboTke,
noaaep:KaHuio, ONMCaHUID, XpaHeHuo 1 pacnpocTtpaHeHuo MNCK melwen v yenoeeka, npegoctaensas obliee
PYKOBOACTBO Kak aAnsa buobaHka, Tak n ons dyHaameHTansHbix uccnegosaHun MCK.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

BuoTtexHonormna
BUWOBAHKWHT
Tpe6oBaHUA K NNHOPUNOTEHTHLIM CTBONOBLIM KNeTKamM YenoBeKa M MbILIX

Biotechnology. Biobanking.
Requirements for human and mouse pluripotent stem cells

Data BeepeHusa — 2025—03—01

1 O6nacTb NnpuMeHeHunA

HacTosWwuni cTaHgapT ycTaHaBnveaeT TpeboBaHus K 6MoBaHKUHTY NNPUNOTEHTHBLIX CTBOMOBLIX Kre-
TOK Mbilel 1 Yyenoeeka (MCK), Bknovasa cbGop UCXogHOro GUONOrMYeckoro Matepuana U CBA3aHHbIX C HUM
[AaHHbIX, BblAeneHne, KynsTMBMpoBaHue, onncaHue, KoHTponb kadectea (KK), nogaepxaHue, KOHCepBaUuuio,
XpaHeHue, pasMopa)KueaHue, yTUnM3aumnio, pacnpocTpaHeHne U TpaHCcnopTMpOoBaHue.

HacToawmin ctaHgapT NpvMeHMM KO BCEM OpraHi3aumnamM, BbiNonHALWMm 6unobardkmHr ana MNCK mbiwen
1 YernoBekKa, CNoMb3yeMblX B Hay4YHO-MCCNeqoBaTenbCKUX LEensx.

HacTosluMiA cTaHOapT pacnpocTpaHAeTca Ha KNeTouvHble MWHUMK, KOTOpble NpeanonaraeTcs UCMNonb3o-
BaTb in ViVO Ha MOAAX, B KNMHWYECKUX UMM TepaneBTUYEeCKMX Lensix.

M punmMmedyaHne — Mem,u,yHapo,qufe, HauWoHanbHble W/WNK pernoHarnbHblE perﬂaMeHTbl/TpeﬁOBaHHH TaKKe
MOTyT ObITb NprMeHeHbl K KOHKDETHBIM acnekTaM, paccMmaTpruBaeMbliM B HACTOALWEeM CTaHOapTe.

2 HopmaTuBHbIe CCbINKU

B HacTofAlleM cTaHdapTe UCNoMNb30BaHbl HOPMAaTWUBHbLIE CChIMKW Ha Criefytowmne cTaHgapThl [4nd gatuv-
POBaHHbIX CCbINTOK NMPUMEHSAIT TOMbKO YKa3aHHOE M3LaHue CCbIfIOYHOro cTaHgapTa, Ang HeAdaTUPOoBaHHbIX —
nocrnegHee usgaHue (BKNOYasa Bce M3MeHeHuns)):

ISO 8601-1, Date and time — Representations for information interchange — Part 1: Basic rules (Jata
n Bpems. [NpenctasneHne ans obmena nHdgopmaumnein. Yacts 1. OcHoBHbIE NnpaBuna)

ISO 20387:2018, Biotechnology — Biobanking — General requirements for biobanking (buotexHono-
rvsi. BuobankuHr. Obwme TpeboBaHus)

ISO/TS 20388:2021, Biotechnology — Biobanking — Requirements for animal bioclogical material (Buo-
TexHonorusa. buobaHkuHr. TpeboBaHua K Buonornyeckomy MaTepuany }¥1BOTHOTO MPONCXOXOEHNS)

ISO 21709:2020, Biotechnology — Biobanking — Process and quality requirements for establishment,
maintenance and characterization of mammalian cell lines (BuotexHonorus. buobankuHr. TpeboBaHua k op-
raHn3auunm, obcnyxmMBaHuio, onpeaeneHnio XapakTepucTUK U KOHTPOMO KayecTBa KNEeTOYHbIX MMHUIA MIeKo-
NUTaKLKMX)

3 TepMuHbI U onpeaeneHus

B HacTosileM cTaHOapTe NPpUMEHEHbI criedyoue TEPMUHBI C COOTBETCTBYHLLMMM ONpeaeneHusiMu.
TepmuHonorudeckue 6asbl AaHHeix MCO 1 M3K gocTynHbl Mo cnegyoLwmnM agpecam:

- nnatdgopma oHnanH-npocmoTpa MCO no agpecy: http://www.iso.org/obp;

- Onektponegua M3K no agpecy: http://www.electropedia.org/.

MapaHune ochbuumnansHoe
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3.1 6uobank (biobank): KOpuguyeckoe nvUo UNK YacTb HKPUAMYECKOTO NULa, ocyllecTehswwme buo-
baHkuHe (3.2).

[MCO 20387:2018, 3.5]

3.2 6uobaHkuHr (biobanking): MNpouecc npuobpeTeHUa M XpaHeHWs Buonorudeckoro MaTtepuana,
BKITHOYasa KOHKpEeTHble OeACTBUA UMK BCe OeWCTBUSA, CBA3aHHble co cOOpoM, MOAroTOBKOW, KOHCepBaLMei, Uc-
MblTAHWEM, aHaNM3oM 1 nepegaqei onpeaeneHHoro BUoNorMYeckoro Marepuana, a Takke COOTBETCTBYOLWEN
MHOpMaLIMK 1 OaHHbIX.

[MCO 20387:2018, 3.6]

3.3 pocke Ha obpaszeul knetovHou nuHuu (cell line master file): MNMonHoe oocke Bcex npouenyp u 3a-
nucel, UCNoNb3yeMbiX ANA Co30aHUsa W NogaepKaHus KNeToYMHOW NUHUK,

3.4 mopdponorusa knetku (cell morphology): ®@opma u cTpyKTypa KNeTKu.

Mpumevanune 1— Mopdonorus moxeT BbiTe NpeacTaBneHa OAHMM NapameTpoM Unn kKoMbuHauuen AByX nnv
Bonee napameTpoB..

[MCO 21709:2020, 3.3]

3.5 yucrorta KneTo4yHou nonynauum (cell population purity): MpoueHT KNeTok onpegeneHHoro TMna B
nonynsymm, obnagaioLwmx oguHaKkoBbIMY cneundruyeckuMmn BNoONorMYecKMMI XxapakTepucTuKaMmm, TakuMu Kak
MapKepbl KNeTO4HOW NOBEPXHOCTH, reHeTUYeckne NonMMopduamsl 1 Bruonornyeckas akTMBHOCTD.

[ISO/TS 22859:2022, 3.8]

3.6 KkpuokoHcepBauus (cryopreservation): lNpouecc nogaepxaHusi KNeToK Npu CBEPXHU3KOW Temnepa-
TYpe B HEAKTMBHOM COCTOSIHUW TakK, YTOBbLI BMOCNEACTBUM UX MOXKHO ObINO OXUBUT.

[MCO 21709:2020/Amd 1:2021, 3.6]

3.7 andpchepeHuupoBka (differentiation): MNMpouecc npuBegeHWss KNETOK B ONpedereHHoe COCTosiHMe
WUNU HanpaeneHwe pasBUTUSA.

[ISO/TS 22859:2022, 3.11]

3.8 andpepeHuupyrownn nortedyman (differentiation potential): CnocobHocTb, BbipaxawLlas KOH-
LLenuuIo, YTO CTBOMNOBbLIE KINETKW U KNETKU-NPEALLECTBEHHUKA MOTYT NPOAYLUPOBAThL AOYEPHUE KIETKU, KOTO-
pble cnocobHbl B fanbHenweM gudhepeHLMpoBaThecs B Apyrie TUMbl KNeTokK.

[ISO/TS 22859:2022, 3.12]

3.9 smbpuoHanbHble cTBonoBble kneTku; 3CK (embryonic stem cell; ESC): lMmopunomexsmuas
cmeonosas kriemka (3.21), nony4eHHass U3 BHYTPEHHEN KNeTOYHOW MacChl BNacToUWCThl, T. €. Ha paHHew
cTaguu NpeguMMnNaHTauMoHHOro aMBpUoHa.

3.10 aHanUTU4YecKUr aTUYecKM KomuTeT (ethic review committee): OpraH, oTBe4alLWMA 38 OLEHKY
WU pacCMOTPEHWE 3TUYECKUX Npobnem, CBA3aHHbIX C UCCregoBaHUEM.

3.11 pa3mHoxeHue (expansion): lNMpouecc KynsTUBMPOBaAHUA KMETOK, B XOAE€ KOTOPOro YWCMO KMeToK
BO3pacTaeT in vitro.

3.12 nurtawowan knetka (feeder cell): MuToTUYECKM MHAKTUBMPOBAHHAS KIETKa, UCMOMb3yeMas ans
noaaep:KaHus pocTa MIPUNOMEeHMHbIX CMeonoesix knemok (3.21).

3.13 reHeTnyeckan LenocTHocTh (genetic integrity): MeHom KNeTok, KOTOPLIA HE M3MEHWIICS.

3.14 reHeTuuveckoe cocTtosiHue (genetic state): ®eHoTun reHeTnyeckoro npodunsa UHAUBMAOYANLHOTO
opraHuama, BKMOYaLWMIA, cpean npoyvero, kapuomur (3.18), LenocTHOCTL, MYTaLIMKO U HOKWH 3K30TEHHOW No-
cnefoBaTenbHOCTH.

3.15 coBupanue (harvest): [Npouecc Nnony4yeHWUs KNETOK U3 cpeabl KyNbTUBUPOBaHWSA KITETOK.

3.16 npoBepka ugeHTu4HocTM (identity verification): YacTb npouecca npoBepku NOANMUHHOCTM Kie-
TOYHOW NUHKUKU, B KOTOPOW reHeTUYECKN MOATBEPXKOEHO NPONCXOXAEHUE KIETOK.

[MCO 21709:2020, 3.10]

3.17 vHayuupoBaHHaA NMNPUNOTEeHTHaA cTBonoBas knetka; ulCK (induced pluripotent stem cell;
iPSC): lMmopunomeHmHas cmeonoegas knemka (3.21), obpasyrolasaca U3 comaTuyeckux KNeToK Npu UCKyc-
CTBEHHOM penporpamMmMMUpoBaHUK NyTEM BBeAEHUSA reHoB/6enkoB nnm nyTemMm XMMU4ecKon/nekapcTBeHHoON 06-
paboTKu.

3.18 kapuotun (karyotype): XapakTepucTMKM XPOMOCOM KMEeTKM, BKMYaloWwme MX KONMYecTBo, TWM,
dopmy, CTPYKTYPY U T. A.

3.19 naccax, cybkynbTuBMpoBaHue (passage, subculture): MNpouecc ganbHeWWero KynsTMBUpOBa-
HWA KNEeTOK B cocyde ANs KynbTUBauum, YTobbl nonyunts 6ONbLUYK NNoLwanb NoBEPXHOCTU/0BLEM ONA Bhi-
paLlLMBaHNA KIETOK.

2
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MpumeyaHue 1—accupoBaHne MOXET ObITb BLINOMHEHO NMYTEM COBUPAHWUA aNUKBOTHI M3 MCXOAHOMO cocyaa
1 MOBTOPHOTO NOCEBa B APYroW cocym.

[ISO/TS 22859:2022, 3.18]
3.20 yucno naccaxewn (passage number): Konu4ecTBo NpoBeAeHHbIX CyOKynbTUBaL M.

n punMmeyaHune 1 — [nsa HacToAwWwero CTaHgapTa nog P() NOHWMMaKT MCXOOHYH nonynAaunio KNneTok.

[MCO 21709:2020, 3.13, ¢ uameHeHusmun — gobasneHo npumedaHune 1]

3.21 nnwopunoTteHTHaa cTBonoBaa knetka; [NCK (pluripotent stem cell; PSC): Cmeonoeas knem-
Ka (3.26), koTopasa MoxXeT auddepeHLUPOBaTL B NiobLIe TUMLI KNETOK opraHuamMa 1 cnocobHa k 6e3rpaHuyHo-
MY CaMOBOCCTaHOBITEHWIO in Vitro.

Mpumeuvanne 1 — MNCK sknovatoT B ceba ambpuoHansHbie cmeonoesie knemku (JCK) (3.9) (B Tom uucne
knetkn ACK, nonyyeHHble B pesynsTaTe ONNOAOTBOPEHWUS, CIMB0/I08LIE KITeMKU, MOfTyYeHHbIe NepeHocoM Adpa coMamu-
yeckux knemok (3.25), U T. 4.) U uHOyuuposaHHbIe NnnopunomeHmHble cmeorosble kinemku (MINCK) (3.17).

MpumevaHune 2 — JCK-nogobHble KNETKM Takke MOryT BbiTb BblO€NeHbl NapTeHOreHeTUYeCKUM OeNeHnem
OOLMTOB MINMW OPYTUX UCTOMHMKOB ranmouaHbIX KNEeTOK, U aTU KNeTkU 0bnagarT MHOMMMW XapakTepucTukami knetok 3CK.
B T0 e Bpemsi, onpefeneHHbIe CBOWCTBA 3TUX TUMOB NIOPUNOTEHTHBLIX KNETOK MoryT noTpeboBaTh KOHKPETHLIX MOAX0O0B
K ONpeaeneHnio XxapakTepucTuk.

3.22 Bpems yasoeHus nonynsauuu; BYT; epems ydeoeHus (population doubling time; PDT; doubling
time): Bpems, HeobxoauMoe AnNs YABOEHWS KONMUYecTBa KyNbTUBUPYEMbIX KIETOK.

MpumeyaHune 1— Bpema namepsoT B Yacax.

[MCO 21709:2020, 3.8, c ameHeHUsIMU — [06aBNeHbI CNOBA «BpeMS YOBOEHUSA nonynsuum» n «BY Ty,
[ob6asneHo npumedaHue 1]

3.23 camoobHoBneHue (self-renewal): CnocobHOCTE cmeosoesix kmemok (3.26) Nponu3BoguTeL gene-
HWe CMMMeTpUYHO, 0Bpasys ABe MOeHTUYHbIE JOYEepHUEe CTBOMOBLIE KIETKM.

MpumedaHue 1 — Bapocnble CTBOMOBLIE KMNETKW Takke MOryT OEMUTLCA acMMMEeTpWMYHO M 0Bpa3oBbiBaTb
OfIHY IOMEPHIOK KMETKY, KOTOpas MOXET HeobpaTMMo nepeiTh K guddepeHUMPOBAHHON KNETOYHON NTMHUU W, B KOHEYHOM
cyeTe, K CneumManmampoBaHHbIM DyHKLMOHaNBHBIM AU depeHUMpoBaHHbLIM KNETKaM, TOrAa Kak apyras o4epHsas KreTka
COXPaHUT XapakTepUCTUKN POOUTENBCKOW CTBONOBOM KNETKM.

[ISO/TS 22859:2022, 3.23]

3.24 BbiaeneHue (separation): MNpouecc nonyyYeHns KNeTok-MULIeHen n3 bruonoruyecknx npoob.

3.25 cTBONOBbLIE KNETKU, NONYYeHHbIE MEPEHOCOM Aflpa coMaTU4YecKMX KneTok (somatic cell nu-
clear-transferred stem cell): 9MmbpuoHanbHbie cmeonoesie Kinemku (3.9), nonyyYyeHHble NpW NepeHoce aapa
OOHOPCKOW KNeTkK in vitro B 6e3baaepHbIid 00UNT.

3.26 cTtBonoBas knetka (stem cell): HecneumanusampoBaHHble KneTkW, cnocobHble K camoobHosmne-
Huro (3.23) n obnagawwue dughghepeHyupyrowum nomeHyuanom (3.8), koTopble MoryT guddepeHumpoBaTh
B OAWH UMW HECKOMBKO TUMOB CMEeLUanu3npoBaHHbIX KNEeToK.

MpumeyaHue 1 — B 3aBUCUMOCTM OT aKTMBHOCTW CTBOSOBbIE KNETKN MOXHO pasgenuTb Ha: momunomeHm-
Hble cmeorsiogkle knemku (3.29), nmopurnomeHmHsie cmeosogbklie knemku (3.21), MynsTUNOTEHTHBIE, OMUTONOTEHTHBLIE U
YHUMOTEHTHbIE CTBOMOBbIE KNETKW (CM. NpunoxeHve A).

[ISO/TS 22859:2022, 3.24, ¢ UAMEHEHUAMWN — 3aMeHeHo NpuMedaHve 1]

3.27 mapkep cTBonoBou kneTku (stem cell marker): benok unm reH, cneynduYeckn aKCnNpeccupyo-
WwKinca B cmeornogbix kKinemkax (3.26) n oBbbMHO UCNonNb3yemblil NS BbiAeNeHUs U NAeHTUdUKaLmMmM cTBOMO-
BbIX KIETOK.

n puMmedyaHune 1— MapKpri CTBONOBbLIX KNETOK BAPbUPYKTCA B 3@BMCMMOCTK OT TUNa CTBOMOBOW KMNETKW.

3.28 TepaToma (teratoma): Onyxonk, cogepxaluas penpeseHTaTUBHble JuddepeHUMPOBaHHbIE TKaHK
M KNeTKU U3 TPEX 3apoabILLeBkIX CIOEB.

3.29 ToTMNOTEHTHasA cTBonoBana knetka (totipotent stem cell). Cmeonosas knemka (3.26), KoTopas
MOXeT AuddpepeHUMpOBaTh B Lenbil HOBLIM OpraHn3M, BKIKOYAWMA 3aMOpuUoHaneHslie M 3KcTpasmbpuo-
HanbHbIE KNETKN.

3.30 xmu3HecnocoBHocTk (viability): NMpuaHak xuBoro opraHuama (Hanpumep, metabonnyeckasa aKkTuB-
HOCTb, CMOCOBHOCTL K BOCMPOM3BOACTBY, HANM4Yne HenoBpexaeHHON KNeTo4HOW MeMBpaHbl Unu cnocobHOCTb
BO30OHOBMNATL 3TV (OYHKUMKM).
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[MCO 21709:2020, 3.17, c M13MeHeHMAMW — yaAaneHa pasa «Kak onpejeneHo Ha OCHOBE npegnonara-
eMOro MCrnonb30BaHUsA»]

4 CokpaleHus

EMRO — Hapgsop 3a nccnegoBaHUssMM aMOpPUOHOB;

HLA — aHTuUreH nenkouuTa 4YenoBeka;

IFU — MHCTpYKUWMKX MO NPUMEHEHUIO;

KLF4 — daktop Tuna Kpynnens 4;

KSR — HOKayTHbIA 3aMEeHWUTENb CbIBOPOTKH;

MTA — cornaweHwne o nepegade MaTepuanos;

OCT4 — dakTop TpaHCKpMNuMK okTamepa 4,

OriP — UCTOYHUK pennukauum;

SOX2 — SRY (onpegenstowana non obnacte Y) — Bokc 2;
SSEA3 — craguecneundU4ecknin aMOpruoHanbHbIn aHTUreH 3;
SSEA4 — cTaguitHo-cneundunyecknin aMeproHanbHbIn aHTUreH 4;
SSEA1 — cTaguitHo-cneundunyecknin amoproHanbHbIil aHTUreH 1;
STR — KOpPOTKUIA TaHOEMHbIA NOBTOP;

SV40LT — 6onkblwoi T-aHTUreH Bupyca obesbsHsl 40;

BT — GnegHas TpenoHeMma,;

BI'B — Bupyc renatuta B;

BIrC — eupyc renatuta C;

BWY — Bupyc nmmyHogeduuuTta Yyenoseka;

ulMCK — nHayuupoBaHHas NopunoTEHTHAs CTBONMOBAs KNeTKa;
KK — kOHTponb ka4ecTBa;

MKINK — moHoHyKneapHas kneTtka nepudepuyeckon KpoBu;
MIN® — nenkeMusi-MHrMOMpPY WK haKkTop MbILLENR;

O®Pd — ocHoBHOM thakTop pocTa hubpobnacTos;

NMCK — nniopunoTeHTHasi CTBONOBAs KNeTka;

ylMB — yutomeranoBupyc YenoBeka;

3CK — ambpuoHanbHas cTBOMoBasa KneTka.

5 O6wme TpeboBaHun

5.1 O6wuMe nonoxeHUA

BuobaHk gonxeH cobnopgate TpebosaHusa VCO 20387 u UCO 21709 B fononHeHWe K HACTOSALWEMY
cTaHgapTy. B kayecTtBe OONOMHWTENbLHON cCbinkM Ans BHeapeHus MCO 20387 MOXHO MCMNOMb30BaTh
ISO/TR 22758. [Insa MNCK mbiwei Heobxognmo cobntogate TpebosaHua ISO/TS 20388.

BrnobaHk JomkeH yCTaHOBMTL KPMTEPUM W Npoueaypbl NS BblAENEHWS, KYNbTUBMPOBaHWSA, Pa3MHOXe-
HWA, XpaHeHUs, pasMmopaxXMBaHus u TpaHcnoptTuposaHusa MCK.

Heobxogumo co3gath, OKYMEHTanbHO 0POpPMWUTE, BHEAPUTL, PEryrnsipHO aHanu3npoBaTtb U 06HOBNATL
npoueaypy aHanumaa gaHHbIX.

BuobaHK gomkeH Ucnonb3oBaTh BanWAWPOBaHHbLIE W/UNU BepUULUPOBaHHLIE METOALI W Npouenyps
ans geatensHocTH, oTHocsawenca K NMCK B cootBetctBMU ¢ MCO 20387:2018, 7.9.2 n 7.9.3 Ha Bcex cTagusax
M3HEHHOro LMKna buonornyeckoro Mmatepuana (kak npueegeHo B MCO 20387:2018, 3.29).

Heobxogumo co3pate, 4OKYMEHTanbHO 0POpPMUTE, BHEAPUTL, PerynspHO aHanuaupoeate 1 06HOBNATL
npoueaypsl, JokymeHTsl KK ons cbopa, BbloeneHus, pacnpoCTPaHeHWs, XpaHeHUs, TPaHCNOPTMPOBaHKUSA, UC-
NMblITAHWA U aHanNM3a JaHHbIX B COOTBETCTBUM C XapakTtepuctukamm NCK.

5.2 HopmaTuBHbIE N 3TUYECKUe TpeboBaHusA

Heobxogumo cobnwpate Tpeboeanna WCO 20387:2018, 4.1.6, 4.3, 7234, 7.3.24, A7 a), n
MNCO 21709:2020, 4.2. B otHoweHun MNCK mbiwen — ISO/TS 20388:2021, 4.2.

BrnobaHk gomkeH cobpaTtb Heobxoaumyo MHGOPMaLUo No 3TUYEeCKUM TpeboBaHMAM, BHEOPWUTL U pery-
nApHO 0OHOBNATL ee, NpK HeobxoaUMOCTH.

4

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 8/28
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-24603-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68636
https://gostexpert.ru/gost/gost-24603-2024?utm_source=pdf&utm_medium=68636&utm_term=page

FOCT P UCO 24603—2024

Ba)kHO NoHMMaHWe, YTO B HEKOTOPLIX CTpaHax MoXeT BbiTb HenpuemMemMo UCMOoNbL30BaHNe KIeTOYHbLIX
nuHWiA TICK B Hay4HbIX MCcneaoBaHuMax W/unu paspaboTkax, NoaToMy OTNpaBKa KNeToK B COTpyaHWYaLmue
opraHmMsauuy MoxeT notpeboBaTk y4eTa aTux ocobeHHocTel. BuobaHk formkeH paspaboTaTh, 3a00KyMeHTH-
pOBaTb U BHEAPWUTL MONMUTUKY 3aKynok 1 noctasok MCK.

MnaHMpoBaHWe IKCNMepUMeHTOB C MCMOoNb3oBaHMeM unu BouigeneHuem MNCK yenoseka cnegyeT corna-
COBbIBaTb B CMELUanu3MpoBaHHOM aHanMTUYECKOM 3TUYECKOM KoMUTeTe, obnagarlumMm ocobbiM ONbITOM B
OTHOLLEHWMM TUMa ¥ NpeanonaraemMoro Mcnonb3osaHusa NuHKA NMCK GruobaHkamm.

Buobank nomkeH paspaboTtaTth npouecc Bepudmnkauum u 4OKYMEHTUPOBaHUS MPOUCXOXAEHUS KNeTou-
HOM NHUK, YTOObI 06GecneYynTb AoKa3aTenbCTBa COBNIOAEHUS STUYECKMX HOPM U HOPMaTUBHbIX TpeBoBaHWUNA.

Buobank gomkeH o6nagate Hdopmaunein o ToM, YTo JOHOPCTBO aMOPUOHOB/TKaHe Yenoeeka 6bino
KOMMNEeHCKMpoBaHo, M aMBPKUOH Yenoseka GbLIN cosaaH cneunansHO ANS UCCNeaoBaHUA, NOCKOMbLKY 3TO MOXeT
ObITb HE3aKOHHO B HEKOTOPbIX CTpaHax.

Mpw NoNy4YeHW HOBLIX MITIOPUMNOTEHTHLIX KNETOYHbLIX MUHUIA M3 9MOPUOHOB YenoBeka MpoLecc aTnye-
CKOTo aHanuaa [OIMKEeH OCHOBbLIBATLCA HAa COOTBETCTBYOLUUX SKCMEPTHLIX aHanM3ax no aTuke.

Mpumep — lMpouecc Had3opa 3a uccnedoeaHuamu am6puoHoe dYenoesexka (EMRO) (ISSCR guidelines 2016,
Chapter 2.1) [10].

OTuueckne TpeboBaHWA, KacaloLMecs pacnpocTpaHeHus, npueseneHsl B 18.1.

5.3 MNepcoHan, nomeleHnAa n o6opyaoBaHue

Heobxogumo cobntogats TpeboBanna MCO 20387:2018, pasgen 6, u MCO 21709:2020, 4.3, 4.4,4.7.B
oTHowweHun NMCK mbiwen — ISO/TS 20388:2021, 4.3.

MepcoHan buobaHka gomkeH ObITe 00yYeH Hagnexawmm obpa3om, B 0CODEHHOCTH NMOMYYeHUID, Xapak-
TEPUCTUKE, KYNbTUBMPOBAHWIO, KPMOKOHCEPBaL MK, pasMopayKMBaHWio 1 TpaHcnoptuposaHuto MNCK.

Onepatopbl BHEWHWX opraHusaumni, obcnyxusatowme MNCK, gomkHb NpOgeMOHCTPUPOBaTh COOTBET-
cTByloLLME NpodeccnoHanbHble 3HaHUA, ONbIT U HABBIKN.

BuobaHk gomkeH obecneyntb, 4TOObI NOMELLEHNA 1 YCIOBUSI OKPYXatoLLel cpedbl He OKasbiBanu He-
raTMBHOMO BNUSAIHWA Ha kadecTeo NCK nnu He aHHYNMpOBanu pe3ynsTathl aHann3oB.

CnegnyeT paspaboTaTb npoueaypbl MeHeKMeHTa 060opyaoBaHua, BKNKOYAaA aKkcnnyaTaymio obopynoea-
HWS 1 NaH TEXHUYECKOro obCcnyXuBaHus.

BrobaHk fomxeH koHTponupoBaTs paboyee obopynosaHWe U yCnoeus (HanpumMep, TeMNepaTypy, Bnax-
HOCTb, YMCTOTY) COrMacHo paccMmaTtpuBaemMbiM xapaktepuctukam MCK, n npn HeobxoguMMocTy NpoBOAWTH
acenTtuyecky obpaboTky.

5.4 PeakTuBbl, pacxofHble MaTepuanbl U Apyrue npuHagnexHocTu

Heobxogumo cobniogate TpeboeaHua WMCO 21709:2020, 4.5. B oTHoweHun [CK Mbiwen —
ISO/TS 20388:2021, 5.1.3.

BuobaHk gomkeH paspaboTaTh KpUTEPUKM NPUEMNEMOCTH ANS MaTepuanos, BKNYaa peakTuBbl U pac-
XOOHbIE MaTepuansl, HeobxoguMble 4N BbIAENEHUS, KYNLTUBUPOBAHWUS, Pa3MHOXEHWA, KOHCepBaL MK, XpaHe-
HWUS, pasMopaxKnBaH1sa 1 TpaHcnoptTupoeanua MCK.

Ecnu gnsa kynetueuposaHus NMCK ncnonb3yoT CbIBOPOTKY KPOBU KUBOTHBIX, TO AIBHLIW UCTOYHUK NOTEH-
LWansHO BLICOKOrO pUCKa NPUCYTCTBUA BUPYCHOW MNW ryGuaToi aHLedanonatum KpynHOro poratoro ckoTa, ¢
KOTOPbIMW HEMBL3S CNPaBUTLCA MYTEM OLIEHKM pUCKa MCXOOQHOro BMONorMyeckoro matepuana u AeKoHTaMUHa-
Lueit (Hanpumep, obrnydyeHne NpPoTUB onpeaeneHHbIX BUPYCOB), AOMKEH OTCYTCTBOBATL.

B cnydae KynbTMBMPOBaHUA KNETOYHbLIX JIMHWIA YenoBeKa B NUTaTenbHOW cpefe B MpUCYTCTBUM KOMMO-
HEHTOR KpOBM (Hanpumep, TPOMBOUMTAPHLIA NU3aT, CEIBOPOTKA, anbByMUH, TpaHCHEPPUH 1 pasnnyHbIe LUTo-
KMHbI) OKYMEHTMPYHOT MCTOYHUK, HOMEP NapTiKM 1 OTHYET 0 BepUUKaLIMM Ka4eCcTBa; a Takke, eCrnin BO3MOXHO,
NPOBOAAT OLEHKY pucka nocrne obmeHa uHdopmauuein ¢ NpoM3BoAMTENEM O PUCKaX MUKPOBHOR KOHTaAMUHA-
LUK 1 OPYIUX NOTEHUMaNbHbIX Yrpo3, TAKMX KAk TOKCUYHbIE KOHTaMWHaHTbL. Mpy HanMYMM NOOTBEPXAEHHbBIX
MCTOYHWUKOB yKa3aHHbLIX KOMMOHEHTOB KPOBM MCMOMb3YIOT 3T MCTOUMHMKM, 332 UCKITKOYEHWEM CMyYaeB X HEMpPU-
FOQHOCTW MO TEXHUYECKUM MMM NOTUCTUYECKMM NMPUYUHAM.
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5.5 ¥YnpaBneHue uHthopMaumen n gaHHbLIMU

Heobxogumo cobniogate Tpebosanua MCO 20387:2018, 7.8.3 n 7.10.

BuobaHk gomkeH ynpaBnsaTb U NOAOEPXKMBATb OaHHble, cBA3aHHble ¢ NuHUAMK MNCK 1 Bknoyatowme,
noMUMO Npodero, cregytoulee:

a) TeXHW4eckyr MHOPMaUWo: MeTOAb!, UCNOMNb3yeMble NPY NONYYEHWUW KNETOK/MUHWIA, YCIOBUS KyMb-
TYBUPOBaHWSA, OaHHbIE O MacCUpOBaHMKM, BKOYAA YMCMO Maccaxeml, XxapakTepucTuKy M gJaHHble MMKpobuo-
NOrMYeCcKUX aHann3os;

b) wHopmaumnio o xpaHeHUM U KOHCEepBaLuu;

C) OaHHble o npoBepke Be3onacHOCTK;

d) MeToAbl NPOBEPKM NAEHTUYHOCTH KNETOK, HanpumMep, NoCpeacTBOM aHanvMaa KOpOTKOro TaHAEMHOTO
nostopa (STR) n/unu HLA-TUNMpOBaHNA UMW paBHOLEHHBIMW BanWAMPOBAHHEIMW MeTOg4aMM.

Heobxogumo obecnedynTb onpeneneHHble CPOKKM U Be30NacHOCTb XpaHeHUs JaHHbIX, a Takke LenocT-
HOCTb XPaHWMbIX OaHHbIX.

HeobxogMmo yCcTaHOBUTH MUHMMAIbHbLIA CPoK xpaHeHus 3anucen ang NCK vyenoseka. CneunansHbie
TpeboBaHUA K YCNOBUSAM M CPOKaM XpaHEeHUs MOXHO NMPUMeHATb B Byaywinx 3apgadax. [lepcoHanbHblie gaH-
Hble Kaxaoro Yyenoseka-AoHopa HeobXxoAMMo XpaHuTb B 3alUWLLEHHOM MeCTe W YNpaBnsaTe B COOTBETCTBUN C
MCO 20387:2018, 4.3.

Onsa obecneyeHns BO3MOXHOCTU NPOCMOTPa AaHHLIX M 3anUcei ANs KOHKPeTHOro NpuMeHeHnsa Heobxo-
OMMO XpaHUTb 40Cke Ha obpasel KNeTOYHOW NMUHWK.

6 COop ucxogHbIX BMONOrMYecKNX MaTepuarnoB U CBA3aHHbIX C HUMU OAHHbIX

6.1 CBE,D,EHHH O YyenoBeKke-goHOpe n Tp96OBaHMH K GMOHOFVI'-IECKOMy MaTepuany

[omxHa BbiTb BbINONMHEHA W OKYMEHTaNbLHO NOATBEPXKAEHA OLLEHKa pUcKa.

YToObl 3aWMTUTE NEePCOoHanbHbIe AaHHble A0HOpa, 6MobaHK gomkeH paspaboTaTk MeTOAbI 3aWMThl JaH-
HbiX B cooTBeTcTBUM ¢ MCO 20387:2018, 4.3.

Heobxogumo gokyMeHTUpoBaTh MHOpMaUno 0 goHope. [1py BO3MOXHOCTM HeobxooMMo NoAroToBUTh
OOKyMeHTauuio o otbopa npob. [JokymeHTaunsa JOMmKHA BKMOYaTh, MOMUMO NpOYero:

a) ngeHTUdMKaTop OOHOPA, KOTOpbIA MOXET MMEeTb BUO Koda [Hanpumep, NCeBOOHWMWU3NPOBaHHbLIN
(cHabxeHHbIV NCeBAOHMMOM), aHOHMMUWU3NPOBAaHHEIA (06e3nNnYeHHbIR)];

b) wHopmaumio 0 cCoOCTOAHUM 300POBbSA AOHOPA (HanpuMep, MeauLUMHCKasA KapTa, cnpaBka O 300poBbe
Unu NpUrogHOCTY doHopa, Tun 3abonesaHus, conyTcTeyowee 3aboneBaHue, gemorpacuieckne JaHHble, Ha-
npumep, Bo3pacT, non).

MMpumeyvyaHume 1— B 3aBUCMMOCTM OT CUTYaLMM MOXHO TaKkKe BKIMHOYMTL rpynny kpoeu ABO 1 knaccudukaum-
OHHble gaHHble coBMmecTMMocT HLA goHopa;

C) uHbopMaumnio 0 MeauUMHCKOM M cheuunansHoMm nedeHuu o cbopa martepwana (Hanpumep, gaTa,
CPOKW MEYEHUs, MPUHUMAEMbIE MEOUKAMEHTHI, 3aKMYeHe MeguLMHCKOro cneuvanmceTa);

d) ecnu uenecoobpasHo, uHdopmauuo 06 MHOPMUPOBAHHOM A0BPOBONEHOM COMMacun, AaHHOM [o-
HOpPOM (Hanpumep, KOMus NoANMCaHHOTO MH(MOPMMPOBAHHOMO AOOPOBOMBLHOMO COMMacusi C OTPeAaKkTUpOBaH-
HBIMW JaHHBIMW MMeHK AoHopa); cM. MCO 20387:2018, 7.2.3.4.

Mpn HEOBXOAMMOCTU AOKYMEHTUPOBaHWE MHPOPMAaLMK O JOHOPE OOMKHO BKIOYAaTh reorpaduyeckuin
PErvoH goHOopa B 3aBUCMMOCTM OT LUenn uccnegoBaHus.

[nsa cozgaHua nnaHoBblx NuHKMA MITCK gokyMeHTUpoBaHue CBEAEHMI O JOHOPEe OOMKHO BKNHYaTh, No-
MMMO MpOoYero:

- nonm;

- BO3pacT,;

- TWM TKAHW UK KNETOK.

B xope npouecca cbopa KNeTok Yenoseka HeoOXo4nuMo NpMHATE Mepbl MO 3allMTe 340POBbLSA U Besonac-
HOCTKW gOoHOpa 1 nepcoHana buobaxka.

6.2 CBE,D,EHHH O Mblllax-goHopax u TpeGOBaHVIH K SMOHOFMHQCKOMY MaTepuany

BuobaHk nomkeH D83D860T8Tb, 3a0KyMEeHTUPOBaTL U BHEOPUTb KPUTEPUKU BKITKDHEHNA M UCKITHYEeHNA,
OCHOBaHHbIE Ha LEenu nccrnegoBaHns.

6
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B nokymeHTMpoBaHHy WMHOpMaULni 0 Mblllax-4oHOpax HenocpencTBeHHo Oo cbopa Heobxoaumo
BKMYaTh a) 1 b), a Takke, NOMUMO MPOYEro, cneayeT BKYaTh ¢) U d) U3 crnegyoLLero nepedHs:

a) WTaMM U reHoTUr;

b) memorpaduyeckme gaHHble (T. €. BO3pacT, NoN U T. A.);

c) nHdopMaUn O COCTOAHUWM 300POBLSA MbILLER (HanpuMep, COCTOsIHWE 3[40POBLA UMW NPUrOOHOCTb
JoHopa, Tun 3aboneBaHus, conyTcTeyowee 3abonesaHue);

d) WHopMaLnio 0 MEAWLMHCKOM NeYeHUn 1 cneyuanbHoOM nedeHnn go cbopa buomartepuana (Hanpu-
Mep, 4aTa, CPOKM NeYEeHUs, UCNOoMb3yeMble MEAMKAMEHThI, 3aK/io4YeHne MeguLMHCKOro cneyunanuera, CTpecc,
auvera).

MoeHTudrkaTop MbilKW, KOTOPLIA MOXeT ObiTh B BUAe koga (Hanpumep, cornacHo [11]), cneagyeT go-
KYMEHTUPOBATbL JOMOMHUTENEHO, NpY Hanuuuu. [1ns nnaHoBoro BuigeneHnsa nuHumn ullCK gokyMmeHTUpyemble
CBEAEeHNA 0 AOHOPEe A0MKHblI AOMNONHUTENBHO BKMOYATh Cpeauv NpoYvero:

- non;

- BO3pacT;

- TUMbI TKAHEW UMK KNEeTOoK,;

- cTpaTeruu nepenporpaMMUpoBaHus, BKNYas hakTopel NepenporpamMimpoBaHus U CUCTEMY OOCTaB-
KW reHOoB.

TpeboeaHus, kacatowwmecs bnaronony4ms XMBOTHBIX, NPU COAEPKaHUU MblLLEN-AOHOPOB AOMKHbI COOT-
BeTcTBoBaTh MCO 10993-2:2006.

Ecnu MNCK wmblllen BblaeneHbl M3 OnNpedeneHHoro wraMmma WM reHeTU4eckn MoanduLMpoBaHHOR
MbILLW, CO30aHHbLIMKW Apyror nabopaTtopuell, KOMNaHWen UNKU opraHnsaunein, ona eelgeneHHolx NCK Heobxo-
OWUMO 3aKITOUMTL cornalleHue ¢ 3aKkoHHbIM obrnagaTtenem MblLKM-4OHOPA.

Ecnu mbllwb-goHOp SIBNAETCA reHeTUYeckn MoaudULMPOBaHHOW, ee UCMonb3oBaHue He obasaTenbHo
NPOTMBOPEYNT NpaBam NepBoHa4YanbsLHOro BnagensLua.

Onsa NCK mbiwei cKpuHUHT Mioboro M3BecTHOro BeLecTsa, UHMULMPYIOLEro KONOHUK, OOMKeH ObiTbh
33a[10KYMEHTUPOBAH.

6.3 Mpouengypa c6opa maTepuana

Heobxogumo cobnogats Tpebosanna MCO 20387:2018, 7.2.
BuobaHk gomkeH paspaboTaTth, BHEOPUTb, BanMaMpoBaTh M JOKYMEHTUPOBaTL npouenypy cbopa gns
Ka)X0oro COOTBETCTBYHLLEro UCXOAHOro BMonorMieckoro Matepmnana.

MpumevaHnune — [Ona kaxgoh oTbMpaeMon TKaHU CYLLECTBYIOT KOHKpeTHble TpeboBaHuA M ycTaHOBMBLUAACH
npakTuka no cbopy matepuana. Y4eT HOBbIX pa3paboToK MOKET yny4llnTb ka4ecTBO cobupaemblx KNETOK.

Bce peakTuBbl U MaTepuanbl, ucnonb3yemble Ang cbopa Guvonormvyeckoro Marepmuana, AoMmKHbl ObITh
CTEPUNbHBLIMMU.

Buobank pomkeH cobnogaTte TpeboeaHns MCO 35001 vnu [12] npu paboTte ¢ Bruonorudeckum matepm-
anom, 3apa)KeHHbIM naTtoreHamu.

Puck mukpobuonorvyeckon KoHTamuHauwmu (bakTepuanbHoW, rpuBKOBOW, BUMPYCHOW, MapasvuTapHOn)
cnegyeT CHW3WUTL, aKUeHTUPYS BHUMaHWe Ha Tex BellecTBax, KOTOpble BEPOsiTHEE BCEro MOryT CcTaTbk KOHTa-
MUHaHTaMK, UCXods 13 reorpaduu, KOropTbl JOHOPOB U U3BNEKAeMON TKaHW.

7 TpaHcnopTupoBaHUe UCXOOQHOro GMoONoOrMYeckoro Matepuana
mnu NCK m cBA3aHHbIX C HUMW AaHHbLIX B 6M0b6aHK

Heobxogumo cobnogate Tpebosanna MCO 20387:2018, 7.4, ISO/TS 20658 npumeHsOT ANA opraHuaa-
LUK TPaHCMOPTMPOBaHMSA N MOrpy304HO-pasrpy3oyHbIX paboT, a Takke ans ydeta TpeboBaHMin Ge3onacHocTu
nometteHuin. B otHoweHun MCK meiwein Heobxoamumo cobniogath TpebosaHus ISO/TS 20388:2021.

Mpwn obpalleHnn ¢ BUONOrMYecknM MaTepuanom, 3apaxeHHbIM natoreHamu, buobaHk gomkeH cobnio-
nate TpeboeaHua MCO 35001 unn [12].

BuobaHk gomkeH onpenenuTs NOAXOAALME YCNOBUS ANA TPaHCNOPTUPOBAHUS UCXOOHOMo Buonormye-
CKOro maTtepuana w3 nomelleHua ans cbopa maTtepuana B buobaHk. CnegyeT NpUMEHSITb WHCTPYKUMK MO
TPaHCMOPTUPOBaHUIO MCXOOHOr0 BMONMOrMYeckKkoro Matepuana Ao Mecta NoAroTOBKKW, a Takke NoaroToBMneH-
HbiX NMCK — B BrobaHk.

Heobxogumo y4nTbiBaTh criegytowme oakTopbl Mpy TPaHCNOPTUPOBaHWM:

a) ynakoBKy, Matepuan, KOHTEAHepbl U BTOPUYHYIO YNaKoBKY;
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b) cpeay wnw pacTBopuTens;

C) NPOAOIMKUTENBHOCTL TPAHCMOPTUPOBAHMSA U TeMnepaTypy.

Cpena v ycrnoBWsa XpaHeHWs MCXOAHOrO BUONMOrMYeckoro Matepuana AOMKHbI B6biTb YCTAHOBMEHbI, BHE-
ApeHbl, JOKYMEHTUPOBaHbI U BanvauMpoBaHbl Ansa obecneyeHus NoaaepKaHus KU3HecnocobHOCTU 1M OpYrux
KNHOYEBbIX NapamMeTpos.

Mpoba noanexmT TPaHCNOPTMPOBAHMWIO B COOTBETCTBYOLMWX ycroBuax 6robesonacHocTu.

HeobxoOuMo ycTaHOBUTb, BHEOPUTL M AOKYMEHTMPOBATL Mpoueaypy ANs KPUTUYECKUX KOHTPOMbHBLIX
TO4YekK.

8 Mony4yeHue M npocnexmBaeMocTb MCXOQHOTO GMoNorM4eckoro Matepuana
unu NCK n cBA3aHHbIX C HUMKX OaHHbIX

Heobxoaumo cobniopate TpebosaHua MCO 20387:2018, 7.3.1, 7.3.2 n 7.5. B otHoweHun MNMCK mbI-
wen — ISO/TS 20388:2021, pasznen 7.

9 Co3paHue KNeTovHbIX NMHUKA

9.1 Mpouecchbl

Ona cozganna nuHum NCK yenoeeka Heobxoanmo cobnogats TpebosaHua MCO 21709:2020, 5.1. Mpu-
Mepbl NOAXOASLWNX METOAOB CO34aHUA U KynbTuBMpoBaHus nuHmia MCK npuseaeHsl B npunoxennn B.

BrnobaHK 4OMKEH YCTaHOBUTb, BHEAPWTb, AJOKYMEHTMPOBAaTh, BaNnMAanMpoBaTh M NogaepxusaTs npoueny-
pbl BblAEMNEHUS Y NEPBMYHOIO KYNbTMBMPOBAHNA COOTBETCTBYIOLLMX KNETOYHbLIX NIMHWUIA.

Mpouecckl crieqyeT BHINONHATE B 6MobeszonacHom Gokce UMK B BEITSKHOM LUKady ¢ NaMUHAPHLIM Mo-
TOKOM, UCMOMb3ys COOTBETCTBYOLLUE acenTUUYeckne TEXHUKN,

Ona cozganua nuHum ulMCK gormkHbl ObITh TWATENbLHO 33A40KYMEHTUPOBAaHL! CTpaTerun nepenporpam-
MWPOBaHWs, BKIOYash (hakTopbl NepenporpaMmmM1MpoBaHns U CUCTEMY OOCTaBKWU reHOB.

Kaxzyto BblipalleHHYIo KyNbTYpY HasbliBaloT «CyOKynbTypay Unn «naccax».

9.2 YHukanbHan naeHtTudpukauma

YHUKkaneHyo naeHtudukaumo nuHui NCK yctaHaenueatoT cornacHo MWCO 20387:2018, 7.5. OHa moxeT
BKIKOYaTb YHMKANbHOE UMS KNETOYHON NUMHUK (HanpuMep, YHUKanbHoe UMsl, MPUCBOEHHOE NPKU perucTpalum B
6aze paHHbix[ 13! hPSCreg®1) ana NCK yenoeeka, unu Homep npobbl, Homep BrobaHKOBCKOW NapTum 1 HoMep
npobupkun B BuobaHke. Kneto4Hble NMHWMM cnegyeT aHOHUMU3UPOBaTb UMW AeNAEHTUNLMPOBAT.

9.3 AHanusbl Ha Bo36yguTenen MHdekLun

Buonoruyeckuii MmaTepuan YernoBeka-40HOpa UMW KNETOYHbLIE NMUHWUMW, MOMYYEHHLIE U3 JOHOPCKOro Buo-
NOTMYECKOro MaTepuana, crnefyeT aHanu3upoBaTb Ha COOTBETCTBYHOLLME NMepedaBaemMble BO3ByOUTENWU UH-
chekuuun, Hanpumep, BUY, BB, BI'C, TI1BY, 4LUMB » BT. MNMocTaBlunK AOMKeH NpeacTaBuTb OTYET O COCTO-
AHNMW OOHOPCKUX MbILLEW, BKNHOYaaA MHOPMAaLMI0 O pe3ynbTaTax KOHKPETHbIX aHanM30B Ha cneuuduyeckui
rnaToreH.

AHanuTuyeckne JaHHble W pe3yrkTaTthl, a TAKKE COOTBETCTBYHOLUME aHamnMabl A0MKHbI BbiTh JOKYMEH-
TUPOBaHbLI U OOCTYMNHbLI ANs nepcoHana 6uobaHka 1 uccnegoBartenei, KoTopsle paboTalT ¢ Buonoruyeckum
MaTepuanom U cozgaHHbIMW KNeToYHbIMU NMUHUAMU.

10 XapakTtepuctuka

10.1 O6wme nonoxeHus

BrobaHk gomkeH pa3paboTaTh, 3a0KYMEHTMPOBATL M BHEAPUTE Npoleaypbl Ans xapaktepuctukiu MCK
W BHOCUTb COOTBETCTBYHLLME AaHHbIE Tak, YToObl NONb30BaTENM MOIMKM ONpeaenuTe UX COOTBETCTBKUE Npeq-
rnornaraemMomy HasHa4YeHuo.

1) hPSCreg® sipnseTcA NpuMepoM NoaxoasLlei npodykUuu, umMetoLleiics B npogdaxe. JaHHas uHchopMaLms npu-
BegeHa Anga yoobcTea nonb3oBaTenen HacTosALWEero cTaHaapTa U He 03Ha4YaeT NoaAepKKy 4aHHOro NpoayKTa Co CTOPOHbI
nCco.
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Buonoruyeckne xapaktepuctukn nuHui NMCK gomkHel 6bITh yCTaHOBNEHbl BUOBaHKOM B COOTBETCTBMIM
C COBPEMEHHOW Hagnexallel Hay4YyHOW MpakTUKOM M MeXOyHapoOHbIM KOHCeHcycom (Hanpumep, no [14]).
XapakTepuUCTUKWU O0IMKHbI BKIOYATL, MOMUMO NpoYero, criegyrollee:

a) Mopdonoruto KneTkn. Knetku pacTyT B ABYMEPHLIX YCNOBUSAX U 0ObIMHO AEMOHCTPUPYOT POCT B BUAE
KONOHWIA C 4eTKO 0003HAYEeHHLIMW rPaHNLAMK, BLICOKMM COOTHOLLUEHWEM A4po-uMTonnasmMa M ogHOPOLHOWR
CTPYKTYpON. B npegenax KNoHa KOHTaKT MeXAy KNneTkamu OCTaeTcs NroTHbIM,

b) noeHtTudmkaumo knetkn. KnetodHble NMHUKM MMEKT YHUKanbHbIA JOHOPCKWIA FreHeTUYeCKNA npo-
hunb, 1 3ToT NPorb MOXeT OblTe MCNOMbL30BaH ANS NCKMYEHWA NePeKPecTHON KOHTaMUHaUWM gpyrumMm
KneTkamu 1 NogTBepPXOeHWs NPoUCXoxaeHusa noHopa. TpeboBaHWs K NOATBEPXKAEHUIO NOOMUMHHOCTU KNEeTou-
HOW NuHUK NpuBefeHsl B ISO/TS 23511. Mpu HeobxoguMocTu, cnefyeT MCNONb30BaTk UCXOOHbLIE Buonoru-
yeckne matepumansl Ana coaganusa nuHmin NCK unu MNMCK Ha paHHel cTaguu naccupoBaHus, 4Tobbl co3gaTth
Ha4anbHbl Npocdune STR B kKavyecTBe opueHTUpa AnA nocnegywwero npodwunupoeanus STR, Hanpumep,
4706l NPOBEPUTL Ha NEPEKPECTHYID KOHTAMUHALMIO NN MOEHTUYHOCTL KIETKM;

C) reHeTMYeckylo LenoCcTHOCTb. AHaNM3 KapuoTuna XpOMOCOM: Arsi KNETOK, B3ATbIX OT 340POBbIX LOHO-
poB, peaynksTatel 06bbHO criegytowime: NCK yenoeeka: 46, XX unu 46, XY; MNCK meiwein: 40, XX unu 40, XY.

B 6uobankax, xpaHawmx nuHmum MCK, moryT 6biTh NONyYeHbl KAPUONOTrMYeckne BapnaHThbl, B TakKUX Cry-
yaax 6uobaHky unu nonb3oBatenamM 6mMobaHka cnefyeT OUeHWUTL MOTeHUMAanbLHOe BO3JEWCTBME HA XapaKTe-
PUCTUKM KNETOYHbIX IMHWIA;

d) >km3HecnocobHocTb knetok. MoXHO MCNonb30BaTh LEMbIA pag aHanu3oB Ha KWU3HeCNocOOHOCTb,
M KaxdblA U3 HUX DyOeT M3MepaTb Pa3NUYHbIe acfeKkThl KNeTOYHOW Buonoruu. TakMe aHanuabl BKITHYaT
MeTabonuueckylo OeATenbLHOCTL KMEeTOoK [hyHKUUA 3cTepasbl, METOA C UCMOMNbL30BaHWEM TWUA30MUMN-CUHETO,
OCHOBAHHOMO Ha onpefeneHun sHTapHon geruaporeHassl (MTT Takke M3BECTHbIA Kak 3-(4,5-guMeTunTura-
3on-2-un)-2,5-andpeHnn-2H-tetpaszonuii 6pomua), Mapkepbl anonto3a, OKUCIUTENbHO-BOCCTAHOBUTENBHbINA
noTeHuuWan knetku, MemBpaHHbIA NoTeHUuWarn, ckopocTb nponudepaunn (cogepxanne OHK), dyHKuna muTo-
XOHOPWA N UEeNnOCTHOCTL MeMbpaHbl].

MpumedvaHne 1—2KunsHecnocoBHOCTL KNeToK NpuBegeHa B MCO 23033:2021, 7.5;

e) Mapkepbl cTBOMoBbIX Knetok. NCK akcnpeccupytoT KNeToYHble MapKephl, BKKOYas B TOM YMche ca-
MoobHoBnAwWMeca Mapkepbl (Hanpumep, OCT4, SOX2, NANOG e MNCK kak mbilwel, Tak U 4YernoBeka) u
KaHOHWYeckue MapKepbl, NoKasaTenu NmopunoTeHTHocTn (Hanpumep, NMCK yenoeeka: TRA-1-81, TRA-1-60,
SSEA3, SSEA4; MNCK mbiwen: SSEA1). YpoBeHb 3KCMpeccuy 3TUX MapKepoB MOXET MEHSTLCS B pasHbIX yC-
MOBUAX KyNbTUBUPOBaHWA. 3asBMNEHHbIE MapKepbl AOMKHbI MPUCYTCTBOBATL B HONLLUNHCTBE KNETOK U NPOsB-
NSTLCHA, HANPUMEp, B X04e MMMYyHOMhIyopecLeHTHOro aHanvsa u/unvm aHanusa akcnpeccun reHos. Onepatop
OOMKEH YCTAHOBUTL NMpeferbHble 3Ha4YeHWs, COOTBETCTBYHOLME NOCTABNEHHOW LIenu;

f) aHanu3 nNpPUNOTEHTHOCTU. BLINONHAKT psag aHanu3oB ONs BbIABNEHUs ntopunoTeHTHocTn NCK
(cm. Tabnuuy 1):

1) gudbdepeHunpoBka in vitro: MHAYKUMA aMBpUONOHBIX Tenew Wiy HanpaeneHHan auddepeHun-
pOBKa [0 TUMOB KINETOK, XapakTepHbIX ANA KaXJ0ro 3apobILLeBOoro cros.

I pupmMmevyaHune 2— HEKOTprIE KNETOYHbIE NWMHWK, HE Npolellne aHannabl, MOryT OCTaBaTbCA NMONeE3Hbl-
MW, Hanpumep, onAd MCCHEAOBaHMﬁ, 4YTOBLI NOHATL ,D,ECbEKT, 1 onAa NnogroToBKA KOHKPETHOIo TrMna ,qMCbeepBHLalDBaHHbIX
KNeToK;

2) o6pasoBaHue TepaToMbl: OLEHKa CrnoHTaHHoro obpasoBaHns AuddepeHUMpPoBaHHLIX TKaHel 13
Tpex crnoes ambpuoHa nocne eeedeHuns MCK mbiwam ¢ ocnabneHHbIM UMMYHUTETOM.

M pumedHaHune 3 — HEKOTOprE KNeTK ¢ HeNONHbIM NOTeHUManom NnNpunoTeHTHOCTW MOTYT oGpaaosaTb
Maccbl, BHeWWHe HanoMUHawouwue TepaTomMbl, HO NULUEHHLbIE TepMHHaﬂbHOﬁ ,ELVI(quEpeHLI,MpOBKM B TpW 3apoibilleBbiX
CInoA, YTO MOXET NpMBEeCTN K HenpaBManoﬁ MHTEepnpeTaunun.

MpumevyaHue 4 — AHanus Ha TepaToMy B HACTOsALLEE BPEMSA LUMPOKO UCMOMb3YeTCA U CHATAETCA 30M0ThIM
cTaHgapToM OyHKLMOHANbHOMO aHanvaa AnsA oueHkM noteHuwana passutua [CK vyenoseka. BBugy atuyeckux 1 3akoHo-
AaTernbHbIX OrpaHUYeHUiA 3anpeLleHo NpoBoanTbL Apyrve aHanuabl nnopunotedTHocTu NCK vyenoseka in vivo (Takve kak
obpasoBaHne X1MMep 1 TeTpannouaHan KoMnnemeHTaums).

M pumMmeyvyaHune 5— TepaTOMbI He oﬁpaayromﬂ M3 OOMHOYHBLIX KNETOK, aHann3 Ha TepatoMy OoUueHWUBaeT no-
TeHUuuan pa3BuTA Ha YpOBHe nonynAaunu;

3) OﬁpESOBaHME XUMeEpP ONA KNeTOYHbIX NMUMHWA Mbllen: OLEgHKa Toro, MOTYT N KNETKU BO30DHOBUTb
pasBuTve Npuv BBEOEHUK B 3M6DMOHbI X03AAMHa Ha CTagunAax MOpyIbl UK BrnacTouMCTHl.
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MpuMmeyvyaHune 6 — KceHoreHes 4enoBeka BLIXOAWT 3a paMKW HACTOSALLEro cTaHgapTa.

MpumedyaHue 7 —NCK BbicoKOro kayecTBa MOryT NOAAEPKMBaTL HOPMAarbsHOE Pa3BUTUE U FTEHEPUPOBATL
BbICOKOCOPTHBIE XMMEpPbLI C OBLUMPHOM KOMOHW3aUMel Bcex aMOpUOHANbHBLIX TKAHEN, BKMOYAA 3apofbILUEBY TMHWIO,
Torda kak MeHee noTeHTHble MNCK Npon3BoaAT MeHbLUe XUMEp UMK NMOHVKEHHYI0 aMBPUOHANBHYH KU3HECTIOCOBHOCTL;

4) nepefjava no 3apofbileBON NUHWKN: OLeHKa BO3MOXHOCTM aHanuanpyembix [MCK reHepuposatb
PYHKLUMOHamMbHbIE rameThl MyTeM CKpeLLMBaHWs XMmep A5 Nony4yeHus NoToMcTea oT Bcex AoHopos MNCK.

Mpumeuvanne 8 — Ortaonepaunsa sanpeleHa npu oueHke nniopunoteHTHocTn MNCK yenoseka, cm. [10];

5) TeTpannougHas KoMnnemMmeHTaums: oLeHKa BO3MOXKHOCTN aHanmaupyemblx MNCK HanpaenAaTte pas-
BATWE LENoro opraHuama nytem BeedeHusa goHopckux MNCK B TeTpannowgHbie (4n) GnactoumucTbl XO3AKnHa,
KOTOpbIE MOXHO FeHepupoBaTh NyTem anekTpodysnn bnacToMepoB Ha ABYXKNeTodHow ctaguv. bnactouu-
CTbl 4N He MOryT NogAepXvBaTbh HOpMarnbHoe ambpuoHanbHOe pas3BuTUe Nocne cepenunHbl BepeMeHHOoCTH,
B TO BpeMs Kak TeTpannougHble SKCTpasambpuoHanbHble TKaHW pasBMBaOTCHA HOPMAarnbHO M NOAOepPXKUBaT
OOHOpPCKWe KneTku. JTloboi nonyyYeHHbIn aMOPUOH NPaKTUYeCKX LeNMKOM nonyyeH u3 goHopckux MNMCK. Bos-
MOHOCTb BbIMOMHEHWSA Takux aHanM3oB MOXEeT OblTb OrpaHvyeHa B onpedeneHHbIX CTpaHax, No3ToMy npu
HEBO3MOXHOCTW MPOBEAEHNS OAHHOTO aHanu3a AONycKaeTcsi UCMOMb30BaHVe anbTepHaTUBHBLIX Banuaupo-
BaHHbIX aHanW30B in Vitro.

MpumevaHune 9 — TeTpannouMgHan KOMMNNEMEHTALMA 3anpelleHa npy oueHke nnopunoteHTHocTH MCK
yenoseka, cMm. [10];

g) Bcnyyae nepenporpammMmupoBaHHbix UTTCK, npogomkatolancs akcnpeccus hakTopoB nepenporpam-
MWPOBaHUA U3 UCNONbL3YEMbIX BEKTOPORBR MepenporpaMmMmMpoBaHUA MOXET MOBMUATL Ha CMNOCOBHOCTL NUHUK
UIMNCK k npaBunbHon K achdekTnsHon anddepeHUMpoBKe. YCTpaHeHWe 3KTONMMYECKOR akcnpeccun hakTopos
nepenporpaMMUpPOBaHKS OOMKHO BbiTh NOATBEPKAEHO U 3a00KYMEHTUPORAHO.

Tabnuua 1— AHanua NNPUNOTEHTHOCTK

TpaHcmuccus
OudphcdpepeHumnpoBka Obpa3oBaHue O6pa3soBaHue 3ap snlGhoi KomnnemeHTauus
in vitro Teparomsl XMmep poAa TeTpannovaa
NNHKK
OYHKUMOHaNbHasA + ++ +++ ++++ +++++
CTPOrocTb

10.2 Bpemsa yaBoeHuUsi Nonynsauun u cybKynsTUBMpoBaHWe/naccupoBaHue

10.2.1 BYIN

BYM — ato Bpems, 4, Heobxoaumoe ana yaesoeHusa nonynaumu MNCK. 3HavyeHve BYT BbvMCnaOT nog-
CYETOM KNeToK, NoONy4YeHHbIX 40 1 nocrne cobupaHus KNeTok Ana nccnegoBaHusa no copmyne

po (T-To) log? )
logN - loghNg ’

rae D — 3Ha4deHwue BYTI;
(T—T,) — Bpemsi uHkybaumm, u;

N — nopcyMTaHHoe 4YMcno cobpaHHbIX KNeTok,;

Ny — NoACYATAHHOE YUCMO 3acesAHHbIX KNEeTOoK.

Mpumeyanune 1— dopmyna (1) npuMmeHrMa B NMMHENMHOM OUana3oHe pasMHOXEHUS KIETOK.

CpepgHee 3HadeHue BYT MCK mbiwei obbivHO nonagaet B uHTepsan ot 11 go 20 4 (cm. [15]—[18]).
CpegHee 3HadeHune BYT MNCK yenoreka nonagaet B uHTepsan ot 16 go 48 u (cm. [16], [19]—[21]).

MpumevaHue 2— B 3aBUCMMOCTMW OT YCIOBUIA KYNETUBUPOBaHWSA, NACCUPOBAaHWA KyNETYPbI, NMMOTHOCTU KIETOK
W XapakTepuCcTWK JoHOopa (HanpuMep, BO3pacT AoHOpa) s3HadeHWe BYT MOXeT BapbUpoBaTbCS.

BuobaHky cnegyet onpegenuts 3HadeHve BYT MNMCK nocne BTOPUMYHOrO KynbTMBUPOBaHMWA.

BYT1 moxeT oTpaxaTtb kuHeTuky pocTa MNCK npu kynsTvBMpoBaHuK. BuobaHk MoxeT Mcnonb3oBaTth 3Ha-
yeHne BYTM gns kynetyp MNCK npy pasnyMyHoM naccupoBaHWK, YTODBbl OLEHUTb M3MEHEHWSA KMHETUKW pocTa
KNETOK NpU KyNsTUBUPOBaHWN.

3HauveHne BYT1 HeobXoanMMO 0OKYMEHTUPOBATS.
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10.2.2 Maccax

P,, Homep(a) naccaxa(ein) ¢ ykazaHnem NnoTHOCTU NpKU Nocese M KOHEYHOW NMOTHOCTM KNETOK, a Takke
nnowaab NoOBEPXHOCTU EMKOCTM ANS KyNsTUBMPOBaHNA HeobxoamMmo 3agokymeHTupoBaTte. Korga MNCK nokpo-
0T EMKOCTb AN KynbTUBUpoBaHus npnbnuauntensHo Ha 70 %—~80 %, KNeTkM MOXHO NaccupoBathb.

IlaBopatopuu YacTo HyMepyloT naccaxu. B To ke Bpems, HOMep naccaxa KoppenvpyeT ¢ Nnowagbho
NnoBepxHOCTU/06BLEMOM eMKOCTU ANS KyNsTUBMPOBaHMA 1 cnocobom onpeaenenuns nepsoHadansHoro P,. Pe-
KomeHayeTcs, 4Tobbl 6robaHk onpegenun P, Kak NnepBoHa4anbHbIA NOCEB KNEeTOK Ha YallKu.

[okymeHTanbHo noaTeep»aeHHoe 3HadeHve BYT1 Hapaay ¢ Homepamu naccaxen MoxeT obnerdyntb u
YyNyuYlUTL NOHUMaHWe auHamMmuku pocta NMCK u B3avmocea3m mexay naccaxamu n BYT1.

10.3 CTabunbHOCTL KyNnbTYphbI

BuobaHky HeobxoQuMOo yCTaHOBWUTL, BHEAPUTL W 3a0KYMEHTMPOBAaTh MHAMKaTOpbl cTabunbHocTu NCK
B COOTBETCTBUM C HA3Ha4YeHWeM, BKM4Yas, MOMUMO NpoYero, cnegyolee:

a) NIOTHOCTb/KOHLEHTPaLMIO;

b) uncToTy NoNynAuWKM KNeTok;

C) KO3(hPULUEHT BLKUBAEMOCTH;

d) reHeTW4YecKoe COCTOSIHME/LLENOCTHOCTL.

Mpumep — OnpedeneHHble KapuomunupoeaHueM, MaccugaMu OOHOHYKNeomMuolOHbLIX MosuMopghuzmMos,
cekeeHUpOBaHUeM 8Cez0 2eHoMa u m. 4.;

e) Bbuonorudeckyto akTusHocTb MNCK.

HekoTopas cteneHb nameH4nBocTu NuHuin NCK oxxngaema, o4HaKo NporpeccuBHbIe U HeobpaTuMele
M3MEHEHUS, TAKWE KaK U3MEHEHWUS B FEHETUYECKON MoCcneoBaTensHOCTU, M3BMEHEHUSI XPOMOCOM, CKOPOCTH
pocTa unv Moponornn, AOMKHbI BbITe 3a00KYMEHTUPOBAaHLI 1 OLEHEHbI, YTODbI M3yuynTh nMoboe noTeHuu-
anbHoe BpedHOe BO3OEWCTBME Ha nnopunoTeHTHele ceoicTea [CK unu gpyrue addekTbl, kKoTopble MOryT
YXYOLWUTb Ka4ecTBO AU hepeHLMPOBaHHbIX KNETOK.

CylLecTByI0T Cepbe3Hble pasHornacusi B 4acTtv Hanbonee nNpMemMnemMoro UCNbITaHUA Ha reHeTUYecKyto
cTabunbHoCTb. BrobaHK fOMKeH NMPUHATL pelleHWe O Npu3Hakax cTabuibHOCTK, KOTopble HeobXxogumo oT-
CNexuBaTb Y NogaepKnBaTe OCBEAOMINEHHOCTb O HUX HA OCHOBE KOHCEHCYCA B NOCMNEAHWX UCCNEeA0BaHUAX B
OTHOLLEHMW Hanbonee NpueMneMbIX METOO0B ANA UCMONb30BaHUS.

10.4 ®YHKUMOHANBLHOCTL

10.4.1 O6wWuMe nonoxeHus

Heobxoaumo paspaboTtaTth nokasatenu gpyHkumoHansHocTu [CK B cOOTBETCTBMM ¢ Npegnonaraembim
NPUMEHEHNEM KNETOK, KOTopble ByaoyT BKMNOYaTL, B TOM YWUcre noTeHuman auddepeHuMpoBKA, CTPYKTYPY U
dusnonormdeckyro yHKLNK AMddepeHLNpOBaHHbIX KNETOK, 3KCNPECCHI0 cneluMduyHbiX reHOB 1 Benkos, a
TaKkKe cekpeuuo cneunguueckux KnetouHblx daktopos NMCK u T. A.

Ona MNCK yenoeeka ocobeHHO BaXHO 06paTnTh BHUMAaHWE Ha TakMe UCMbITaHWA, NMOCKOMbKY OHWU Npeg-
CTaBnAKT OCHOBY OIS KPUTUHECKUX aHaNW30B, KOTOPLIE HYXKHO ONpeaennTb, YTobbl JOCTUYL COOTBETCTBUIS
HaMe4YeHHOWM Lenyn uccnegoBaHns, N KOTOPbIE MOTYT BKNoYaTe OMOMapKepbl ONOMHUTENBHO K TEM, YTO MC-
NONb3yIOT NPW CTAHOAPTHOM KOHTPOIE Ka4ecTBa M XapakTepUCTUKW KNETOK, NpegHasHa4veHHbIX Ans uccneno-
BaHWU.

10.4.2 OudpchbepeHumnporka in vitro

WcxopHble kneTkn, obopyaoBaHue, cucTemMa KynbTUBMPOBaHUS 1 paboyve npoueaypbl, UCMONb3yeMble
npu gudpcpepeHUNpPOBKe KNETOK, AOMKHbI ObITh 330KYMEHTUPOBAHbI.

OnpepeneHve xapakTepucTuk guddepeHUnpoBaHHbIX KMETOK, NOMYyYeHHbIX BO BpeMs AuddpepeHum-
poBku CK, He cnegyeT orpaHnyMBaTh KOHKPETHBIMU MOPgONornyeckumn ocobeHHocTaMU. Takke cnegyet
YCTaHOBUTL (OYHKUMOHAMNbHYI0 WOAEHTU(UKaLMIO, HanpuMep, 3KCNpPecCcuto BaXHeULW X CUCTEMHbIX MapKepoB.
BbI6op TakmMx cMCTEMHbLIX MapKepoB TpebyeT BHUMATENbLHOIO pacCMOTPEHUS U Banuaaumnu.

VccnepoeaHusa, BkNoYasa pa3suTtie BnacTouncT Yenoeeka in vitro ¢ ucnons3oeaHuem NCK, He JOMKHbI
npeebiwarte 14 OHEW, ecnu WHOe He YKas3aHO B COOTBETCTBYIOLIEM COrfalleHun O rnepefade matepuanos
(cm. 18.1). BuobaHk gomkeH BbiTb OCBEAOMIEH © TOM, OnpedeneHa Ny 3aKOHOM UMK pernaMeHToM CooTBeT-
CTBYHOLLEro pervoHa(oB) Mnu cTpaH(bl) NPOAOMKUTENBHOCTL MCCMNEAOBaHWIA Mo pa3BuTUO BnacTouucT veno-
BeKa in vitro ¢ ncnonb3ceanvem MNCK.
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10.5 MukpoGHaa KOHTaMUHaLuUA

Heobxoaumo paspaboTaTk, BaNnMANpoBaTh, BHEAPUTL M JOKYMEHTUPOBATL B XOAe BCEro npouecca npo-
Leaypsl aHanuaa MNCK Ha MUKpoGHYH KOHTaMUHALMIO.

Ha npoTsixeHun Bcero npouecca, HavnHasa ¢ npuobpetenna u cbopa KNeTok y AoHopa, NOATOTOBKU peak-
TUBOB W 06OpPYNOBaHWUS AN KYNLTUBUPOBAHUS, M 3aKkaHunBas obcnyXuBaHMEM U KpUOKOHCEpBaUUel KynbsTyp,
BaXKHO NPUOEPKMBaThCA LENoCTHOro noaxona v NpPoBoAMTbL MUKPOBMOMOrMYecknini aHanns Ha Bcex Kputuye-
CKMX aTanax npouecca. Kpome Toro, HeoGXoauMo NMOAroTOBUTE MPOLEedypbl CBeOEHUsI K MUHUMYMY PUCKOB
ANs ApYrMX co3daHHbIX KynbTyp. Hagnexalen npakTukoi sienaeTtca nogaepxadve npoueayp KK ons nep-
BMYHBIX TKAHEW UMK KNeToK, 3aHOBO BHOCUMLIX B BuoBaHK. Takue KynbTypbl criegyer AepxaTb B cneyuansHo
OTBEOEHHOR 30He U UCTIONb30BaTh ANA HUX OTAenbHoe o6opyaoBaHue 00 Tex Nop, Noka He BydeT nony4yeHo
OOCTaTOYHbIX JaHHbIX A58 000CHOBaHMA UX NepeMeLLeHns.

MeToZhbl, Ucnonbayemble Ans MUKPOBUMONOrMIecknx UccreaoBaHuiA, moanexaT sanugauuv. BaxHo nog-
TBEPAWUTL UCMONbI0BaHKWE COOTBETCTBYIOLLIMX YPOBHEN YYBCTBUTENBLHOCTM, CNeLnUYHOCTM U YCTORYMBOCTM B
OTHOLUEHWU aHaNU3NPYEMbIX KNETOUHBIX KYNLTYP.

Ha npoTsxeHun Bcero npouecca HeoBXxoaMMOo OCYLECTBINATL MEHEMKMEHT pUCKa C OLEHKOW MUKPOG-
HOW KOHTaMUHaL WK,

11 KoHTponb KavyecTBa

Heobxogumo cobniopate TpeboeaHua MCO 20387:2018, 7.8 u MCO 21709:2020, 5.5. B oTHOWweEHMH
MNCK mbiwen — ISO/TS 20388:2021, 8.5.

BrnobaHk gomkeH paspabotaTh, BHEOPUTb M AOKYMeHTMpoBaTk npoueaypy KK, kotopas gonxkHa Bkmto-
4yaTb aHann3 BUONOrMYECKMX XapakTEPUCTUK, CBA3AHHLIX C YHKLUMOHaNbLHOCTLI0 in vitro NMCK B cooTBETCTBUM
c pasgenom 10.

KK 6uonormyeckux xapaktepucTtuk (cMm. pazgen 10) NMCK gomkeH BeINONHATLCHA ANSA BCEX HEOOX0ANMbIX
npoueayp, oT BbiAeneHusa 4o pasmopaxuBanus. [Npumep npouegypbl KK ons 6unobankuHra NCK npueeneH B
npunoxexHuu C.

BuobaHk nomkeH paspaboTtath, BHEAPUTL U 3a0KYyMEHTUPOBAaTbL KpuTepun npuemnemoctv KK ons Bcex
Buonoruyeckux xapaktepuctuk NCK, BknoveHHbIX B pasgen 10.

BrnobaHk gomkeH paspaboTaTb, BHeOPUTb U 3a40KYMEHTMPOBaTh KpuTepun npuemnemocty KK ong scex
BaXXHbIX KOHTPOMbHbLIX TOYEK, HANPUMEP, NUTATENbHbIX Cpel, peakTMBoB, 0bopyaoBaHMS.

KK Heobxogumo paspabaTbiBaTh C YHETOM PUCK-OPUEHTUPOBaHHOMO NOAX04a, CBSi3aHHOro ¢ 6esonacHo-
CTbto nabopatopuun.

BrnobaHk gomkeH yCTaHOBWUTbL MHAMKaTOpbl 6e3onacHocTk MNCK B COOTBETCTBUM C NPUMEHEHUEM, CBSI-
3aHHble C MUKPOBMONOrMYeCKUM PUCKOM WU PUCKOM MONYYEHUS KNETOK.

HeobxoauMmo BbINONMHUTE MUKpOBUONOrMyeckne UccreqoBaHns, BKNYaoLLINe, cpenu Npoyero, Npoeep-
Ky CTEPUNBHOCTU (Ha BakTepuu, rpubhbl), aHann3 MUKONNa3mbl U 3HOLOTOKCUHOB!

a) no TpeboBaHu nonb3osatens/6nobarka NCK yenoBeka Heobxo04MMO NPOBEPUTL HA COOTBETCTBYHO-
wue rpubsl, baktepun, Bo3byautenu nHdekumin (Hanpumep, BUY, BI'B, BI'C, TI1BY, 4yLIMB, BT) 1 mukonnaamy
MeTogamu, BanMAMPOBaHHbIMKW ANS KNeTOYHbIX KyNnbTyp. OueHKa pUCKOB B OTHOLLIEHUW JOHOPOB U peaKkTUBOB
ONSA KyNbTUBMPOBAHUS KITETOK MOXET TakKe BbIIBUTb HEOBX0AMMOCTb B AOMONMHUTENLHOM aHannae Ha MUKpOo-
opraHuamel. NCK gomkHbl ObITb OTpULATENBHEIMU Ha rpubbl, BakTepuu U MUKONNasmy;

b) MCK MbIWwen cnegyeT aHanM3npoBaTh HAa OTCYTCTBUE rpuboB, BakTepuid n MMKOMMIa3amy, Npu 3TOM OHM
He JOJDKHbI NPOSBNSATL SBHbIX MPM3HAKOB BUPYCHOMO Lutonatuyeckoro adpdekta. OueHka puckoB, CBA3aHHbIX
C AOHOPCKUMM XMBOTHBIMW U peakTUBaMu ANs KyNETUBUPOBAHUSA KNETOK MOXET TakXkKe BbIABUTH Heobxogu-
MOCTb B JOMNOMHUTENbLHOM aHanm3e Ha MUKPOOPraHuaMbl. [pynnbl MbllLer, UCNOrMb30BaHHbIX A8 Nony4YyeHus
MCK, cnegyeTt nogBeprHyTs MUKPOBUONOrMYeCcKOMY CKPUHUHIY COTMAcHO YCTaHOBUBLLENCS NMPaKTUKE copep-
*aHus (NabopaTopHbIX) KUBOTHLIX.

McnbiTaHne Ha 0oNacHOCTb NMPOUCXOXKAEHWS KNETOK, B TOM YMCIE UCMbITAHWE Ha MNaTOreHHble BHYTPEeHHue
W BHELUHWE haKkTopbl, aHOManbHbIA UMMYHOMNOrMYECKNIA OTBET, OHKOTEHHOCTb W FTEHETUYECKYH0 CTAabUNBHOCTD,
HeobXxoa4MMO NPOBOAWTL B 3aBMCMMOCTM OT NPEeAnonaraeMoro KOHEYHOro MUCNonb30BaHWs KNeToK B ByayLueM.
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12 AHanus

HEOGXO,EIMMO paSDaGOTaTb, BHEOPUTb W 3a00KYMEHTUPOBATbL COOTBETCTBYHOLLME NMpouedypbl aHanusaa,
yTO0BkLI 0BECneYnTb TOYHOCTL U HaOeXHOCTb NpoueCcCOB aHannia U nony4YeHHbIX pe3ynbraTtoB.
B oTHOWeEeHWN ncnbITaTenbHOro OGODy,EI,OBaH]/IH M COOTBETCTBYHLLUUX I'IOMELIJ,EHMPI/CDE,D, cm. 5.3.

13 MeHeO)XMEHT KNeTOUYHbIX NMUHUA

BrobaHk gomkeH nogdepxueaTth rmaBHyo U pabodyto cuctemy 6uobarkuHra MCK [22] ona obecnedve-
HUA cTabUINbHbBIX MOCTABOK KNETOYHBIX NMMHUIA NOMNb30BaTeNAM B TeYeHWe NpodormkKuTensHoro nepuoda [9].

14 KoHcepBauus KNeTOYHbIX NIMHUIA

Heobxogumo cobnopgate Tpeboeanna MCO 20387:2018, 7.6.

JokymeHTaumsa gomkHa BbiTb cOCTaBneHa Ans Kaxaon NapTuy KOHCePBUPOBAHHLIX KMETOK.

B npouecce pasMHOXXEHNA KNETOK BEPOATHOCTL NEPEKPECTHOM KOHTaMUHaLMK M 0OMeHa MeXay KneTou-
HBIMW JIMHUAMW OOIMKHA OblTb CBedeHa K MMHUMYMY C MOMOLLbIO MPUMEHEHWSA COOTBETCTBYIOLWER OOKYMEH-
Tauuvyv U KOHTponA npouenyp, a Takke nposedeHusl COOTBETCTBYIOLEro aHannsa Ans BbiiIBNEHWs HeayTeH-
TWYHBIX KNETOYHBLIX MUHUA M CIyYyaeB NepekpecTHOW KOHTaMuHAUWK KNEeTOYHbIX NMHUIA BO BpeMs npoueayp
BrnobaHknHra KNneTok. Tako aHanu3 JoImKeH obnerynTb CpaBHEHWE KNEeTOYHbIX NMMHWIA, XpaHALWMXCA B OOHOM
n ToM xe BuobaHke, n nonyvyeHue otnedaTtka OHK kaxgon knetouHon nuHuu ¢ AHK ncxogHoro goHopa.

B npouecce pasmHoxeHus MNCK gomkHbl ObiTb 3a40KYMEHTMPOBaHbI reHepaumns KyneTypbl (MyTem pe-
rMcTpauumy KonMyecTBa KNeToK U MX KM3HeCcnocoBHOCTM Npyu cobupaHum BelpalleHHbIX U NMoCeBe HOBLIX Kylb-
Typ), HAMMEHOBaHWe KNeTOUYHOW MMHUK, AaTa onepauun, ycnosusa Kynstueupoearus, @O onepatopa, a Tak-
e Nnbble OTKNOHEHWST OT NPOTOKONA U KOPPEKTUPYIOLLWE OENCTBUA.

15 XpaHeHwue

Heobxoaumo cobniopatek TpebosaHna NCO 20387:2018, 7.5, 7.7, pasgen A.6 u MCO 21709:2020, 5.3.4.

OnTumusaums npouenypbl KPMOKOHCEPBaLMW U METOL0B MUHUMMW3ALUKW NOBPEXOEHUS KMNEeTOK Npu 3a-
MOpPaXUBaAHUM U OTTAUBAHUW SBNAETCA KPUTUYECKOW ONs HaZexXHoro obecnedyeHns NpUCYTCTBUA KU3HECTO-
COBHBLIX KNETOK.

M puMmedaHue — KOHTpDJ'Ib CKOPOCTH 3aMOopaKMBaHWUA C MCNONb30oBaHMEM noaxodAuwlero KpuonpoTekTopa U
nogoepXaHue cTabunsHon TeMnepaTypbl XxpaHeHWA MOXeT CBECTU K MUMHUMYMY HeratTMBHOE BNUAHWE Ha »KW3Hecnocob-
HOCTb KMNEeTOoK.

Ona kpnokoHcepBupoBaHHbIX [MCK HeoBxogMMo 3a40KYyMEHTUPOBATEL CNEAYLLYI0 MHOPMaLMIO:
a) HauMeHOBaHWe KMeToK;

b) Homep napTum 3akoHcepBupoBaHHbIX MNCK;

c) paty koHcepBauuu B cooTBeTcTBMM ¢ MCO 8601-1;

d) ycrnoBusi KynbTUBMPOBAHNS;

€) KONMUYeCcTBO NacCaXen;

f) PO onepaTopa.

Kaxpaa xpaHswasca npobupka M3 ogHOM M TOW Xe NapTuM KyNbTUBUPYEMbIX KNETOK A0MKHA UMETb
YHUKAnNbHBIA MAEHTUMUKALUOHHBIA CrNpaBoYHbIA HOMep (T. e. Homep BuobaHka WNM HOMep napTuu),
NPOCNEeXUBAEMbIA Ha NPOTSXEeHWW npoueccoB cbopa, BblAeNeHWs M PasMHOXEHWs B COOTBETCTBUM C
MCO 20387:2018, 7.5.

BuobaHk gomkeH BeCTW 3anucu npoLecca KpUoKoOHCepBaL My, BKMYaa NMNOTHOCTb, XWU3HECNocoOHOCTb
KNeToK U KOHTPOrb TemnepaTypbl.

16 PasmopaxuBaHue

B npouecce pasmopaxuBaHus KNEeTOK 3aMOPOKEHHbIE KNeTKW AOMKHbLI BbiTh pasMOpoXeHs! Npy TeMne-
patype (37 + 0,5) °C, o6paGoTaHbl Ans KyNsTUBUPOBaHWS, BBEAEHLI B KYNLTYPY U 3aTeM NepeHeceHbl B UHKY-
BaTop C COOTBETCTRYIOLLEN ra30BOM aTMOCGHEPO N BNaXHOCTLI0. [ins onTuMM3aumMm npouecca B UHKybaTope
cregyeT ycTaHaBMMBATh COOTBETCTBYIOLLYIO TeMMepaTypy KynsTUBMPOBaHUs, kKoTopasi 0OblMHO coCTaBnseT
(37 +0,5) °C.
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3amMopoKeHHble KIeTku criegyeT ObICTPO pas3mMopa)kuBaTh NPV NMOMOLLM Tenna u NepeHoca Henocpe-
CTBEHHO B NpefBapuTensLHO nogorpety ao teMmnepatypsbl (37 + 0,5) °C nutatensHyio cpeny, Ytobbl obecne-
YWTb MaKCUManbHYH XW3HecnocobHOCTb M Buonorudeckyto akTueHocTe MNCK.

CnenyeT [OKYMEHTVMpPOBaTh Crieayowyo MHAOPMaUND, HO HE OrpaHUYMBaTLCS elo!

a) HoOMep NapTuK, yKasaHHbIA Ha 3aMOpOXKeHHbIX NpobupKax;
b) HaumeHoBaHWe KNEToK;
C) YMCNO naccaxem;
d) cocTosiHWE KynbTYpbl;
e) ®MO onepaTopa,

f) maty npoeegeHusa onepauun pasmopaxueaHus B cootsetcteum ¢ MCO 8601-1;

g) Bpems pa3mopaxuBaHus B cooteeTcTeun ¢ MCO 8601-1 ¢ MOMeEHTa BpeMeHU, Korga 3aMopoXKeHHbIe
KNeTkn N3BneKkaT U3 XWAKOro asoTta, 40 MOMEHTA, Korga KneTkv BBOOAT B KyNbTypy;

h) aaty B cooteetcTBumM ¢ MCO 8601-1, npu KOTOpPO# KynbTypa 4OCTUraeT AOCTATOYHOW NAOTHOCTU KO-
TNIOHWIA ONA NacCMpOBaHKA.

Mocne pasmopaxvBaHus HeobxoouMo NPOBEPUTL XU3HECNOCOOHOCTE KMEeTOoK.

17 YTunusauus

Ons KoHTponsa yTunu3aummM oTxogoB cobriogakwT TpeboraHuss MCO 20387:2018, 4.1.8, 7.1.1, 7.5.3,
8.4.2, pazgen A.7 n NCO 21709:2020, 5.3.6.

Ytunuzaumio MNMCK [Hanpumep, 3MOpMOHaNBHbIX KNETOK, NepBUYHbLIX (3apoAbllLeBblX) KNEeTOK, KNeTok
KOCTHOIO MO3ra, KpoBM] OCYLLECTBNSIOT B COOTBETCTBUN C AeNACTBYIOWMMI TPEOOBAHMAMM MO 3aLuMTe OKpyXKa-
toLen cpeabl, bMobe3onacHoCTN W 3TUKN.

18 PacnpocTtpaHeHue

18.1 O6wue nonoxeHun

Heobxogumo cobnogate Tpebosanua WMCO 20387:2018, 7.3.3 u MCO 21709:2020, 5.4. B oTHOWEHMH
MCK mblwen — ISO/TS 20388:2021, 10.1.

[enosnTopbl KNEeToK OOSMKHbI NPeACTaBUTh AOKYMEHTUPOBaHHbIE OoKazaTenbCcTBa, NoATBepXaatoLme
WX COOTBETCTBUE HALMOHAMNBHBIM 3aKOHOOATENbHBIM W 3TUYECKUM TpeboBaHUSAM, CBA3AHHBIM C 3aKyMNKOW TKa-
Hel 1 NonyYeHNem KNeToYHbIX NIMHWNA.

Ecnu oprannzagusa unu cduzndeckoe nuuo nnadupyet npuMmeHnTs NMCK, um Heobxogumo nogate 3asBky
M nony4nTb ogobpeHne oT opraHu3auuu, kotopas xpanuT MNCK, B cooTBeTCTBUM C ee ouuManbHbIMU OKY-
MEHTUPOBaHHbIMMK NpoLegypamMu.

MonyyeHve KNneTok 13 buobaHka BO3MOXKHO TOMbKO ANA yTBEePXAEHHbBIX C 3TUHMECKON TOYKM 3peHMs npo-
eKkToB. brobaHk oLEeHMBAET TaKyl BO3MOXHOCTbL CAMOCTOATENBHO NUBO ¢ NPpUBAEYEHUEM TPYNMbl 3TUYECKON
3KCNEepPTU3bI.

CornaweHune o nepegave matepuanoe (MTA) unvm SOKYMEHT, yCTaHaABMNMUBALMIA 3KBUBANEHTHLIE Npa-
BUMNa M YCNOBWSA, AOMKeH OblTb NoANMCaH nony4vaTeneM KNeToK 1 xpaHuTbcs B BuobaHke. TpeboBaHusa MTA
JOMXKHbI NpefoTBpallath pacnpocTpaHeHne MaTepuanoB B HE3TUYHbLIX LEnax 1 3anpelaTtb UX pacnpocTpa-
HeHWe TpeTbel CTOPOHOW MNW BHECEHWE M3MEHEHWIA B Hay4YHO-UccrneqoBaTefbCKuil NpoekT Oes npeasapu-
TenbHOro cornacoBaHus ¢ buobaHkom. buobaHky crnegyet yvecTb BkntodeHve B MTA pasgenos, 3anpeluato-
LWMX PENPOAYKTUBHOE KNOHUPOBaHWE ¢ ncnonb3oBaHmem MNCK yenoseka.

O6blyHoe cornaweHune MTA HeobasaTenbHo AomKHO ObiTh WMCMONb30BaHO BceMW BuobaHkamu. B To
e Bpems, opraHusauuu, uMmerolme Oeno ¢ BMonorMyeckumMn pecypcamu, MAeHTUgLMpoBany KntoyeBsble
obLuKe arneMeHTbl, KOTOpble criedyeT BKIHYUTE (Hanpumep, [23]), CyLlecTByIOT Takke ApYyrie HaunoHamnbHble
npyuMepbl 415 pacCMOTPEHUS B KayecTBe wabnoHoB [Hanpumep, HaunoHanbHbIA MHCTUTYT oHkonornn CLUA
(National Cancer Institute), cm. Takke CCbINKW Ha HaUMoHanbHble BuobaHkn Ha cante MexagyHapogHoro do-
pyma no creonoBbiM knetkam [International Stem Cell Forum (ISCF)], yto6bl nonyunTs cornaweHuna MTA ot
NMOCTABLUMKOB NMHWIA CTBOMNOBLIX KNETOK].

B cornawenun MTA cnegyeT nponucaTth NpaBa M 06s3aHHOCTK BrnobaHKka v nonyyaTens, BKovasa Tpe-
BoBaHWA B OTHOLLEHWW Nepeaadn TpeTbed CTOpoHe.

BrobaHK fomKkeH NpedocTaBnsATh AOCTYN K PyKOBOACTBY MO KYNETUBMPOBaHUIO, MPeanoYTUTENIbHO OH-
NarH, BKMoYas KpUTUYeCckne cTaHgapTHbIe onepauroHHbIe npoueaypbl. Belgady knetok nonb3oBaTensam che-
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AYET COMpPOBOXAaTk KOHCynbTauwen u obydeHwem. MNonb3oBaTeny JormkHbl NMbo MMeTb CBMAETENLCTBO O
npoxoxaeHnn obyyeHns, nbo obyyeHne JOMKHO BbITe NMPeSOCTaBMNEeHO KAk YacTk NOCTABKU KNETOYHOro Ma-
Tepnana. MuHMManesHsle MHCTPYKL UKW NS NoNb30BaTenei AOMKHbI CoAepKaTbk NPOTOKOMbI pa3MopaXXMBaHus
KPWOKOHCEPBUPOBAHHbIX KNETOK.

Heobxoaumo paspaboTaTth, BHeAPWUTb M 3a40KyMEHTHPOBaTh Npoledypy nogaqun xanobbl B cooTBeT-
cteumn ¢ MCO 20387:2018, 7.13. BuobaHk JormKeH UMEeTb NOMUTUKY 3aMeHbl KyNbTyp, KOTOpble Nofb3oBaTteslb
He cMor pasmHOXUTb. Bee xanobbl cnegyeT paccMaTpusaTh, YTOObI OLEHUTb Pe3ynbTaTUBHOCTb NPeanpuHs-
ThbIX KOPPEKTUPYOLWNX AEACTBUA U M3bICKATb BO3MOXHOCTW YNyYleHUs 0B6CnyXuBaHus.

18.2 MHcpopmauma ana nonb3oBaTenen

Heobxogumo cobniopats Tpeboeanna MCO 20387:2018, 7.12.

Monb3oBaTtensMm 6uobaHka crieqyeT NpenocTaBuTb MHCTPYKUMKM No ucnonb3osanuio (IFU) wwunu crau-
dapTHble paboyne npouenypbl BbIAENEHUS, PasMHOXKEHWS, KOHCEPBALWKM, XPaHEHNs U TPaHCNopPTUPOBaHUS
MCK. NHcTtpykumm IFU 06bivHO BRNKOYaOT MHOpMaLuio No 06LWUM NONOXKEHUSM KySIbTUBUPOBAHWS, METOAaMm
KOHCEepBauuuK, U O TOM, Kakue npouenypbl KBanuuLMpPOBaHbl U paspelleHbl B OTHOLIEHUU 3TUX kneTok (Ha-
npuMMep, «MCCrnefoBaHUs TONLKO in Vitro», «He UCMONb30oBaTh ANS NOMYYEeHUs raMeT», «He UCMOoNbL30BaTh AN
HENPOAYKTUBHOMO KNOHUPOBAHMAY ).

Monb3oeatensam MNCK gomkHbl ObITh NpefocTaBneHbl HOMepa NapTU, NpocneXuBaemMble A0 NapTUn
unu buobaHka, v 3asBneHne Unu nacnopT 6e3onacHOCTM MaTepuanos, CoOAepKallMe onacHoCTU AN NocTaB-
naemMbix MNCK.

Monw3oeatensam MCK gomkHbl 6bITh NpefocTaBneHbl YCNOBUS UMW rapaHTUK, KOTOPbIE KBaNMMULUPYOT
aKTMBHOCTb M XapaKTepUCTUKM KNETOK Ha OCHOBE aHanu30B, BbINOMHEHHbIX BUOBAHKOM.

XapakTepucTika U AaHHbIE MUKPOBMONOrMYecKUX aHanusoB OT NWLAE, BHECLIEro KNeTouYHY TNUHUI B
©robaHk, JOMmKHbI BbITe JOCTYMHLI NONB30BaTENAM.

BuobaHk gomkeH paspaboTatb AOKYMEHTUPOBAHHY MOMUTUKY MO Ka4eCTBY U MOWUCKY MCTOYHMKOB Cbi-
pbs, KOTOpPbIE MOTYT BO3A4EWCTBOBaTh HAa Ka4eCTBO KMETOYHbLIX MpenapaToB, C Y4eTOM HauWOHamNbHbIX UMK
MEXOYHAPOAHbIX OrpaHWYeHWid, Hanpumep, deTanbHas Oblubs CEIBOPOTKA, TPUMNCUH, aKTopbl pocTa.

BuobaHk gomkeH obecnedynTs Hanudue ceBedeHWid aAna obnerdyeHus addekTMBHOro Bbibopa noaxons-
LLMX KNETOUYHbIX NMMHWIA. 3T CBEeAEHWUs AO0MKHbI BKIHOYAaTh, Cpeau npoYero:

a) paty cbopa M KoHCcepBauuuM TkaHu B cooTBeTcTBMM ¢ MCO 8601-1, npm HeobxogumocTu;

b) paty, B cootBeTcTEBMM ¢ MCO 8601-1, nonbiTkm BolgeneHus (4na 3CK yenoseka 00bIYHO NPUHUMAIOT
AaTy BblAENEeHUs1 MacChl BHYTPEHHWX KITETOK UK MOCEeBa Ha Yallku in vitro);

c) BbINU UCNOMb30BAHLI CBEXWNE NN 3aMOPOXEHHLIE 3MBPUOHbI;

d) uHcopMauuio, KacakLycs MHPOPMUPOBAHHOMO AOGPOBOMBLHOMO COrMacKs, NONy4YeHHOro OT AOHO-
pa-yenoBeka, Ha UCMONb30BaHMEe UCXOOHOW TKaHW AN uccnefoBanns (Mpu HeobxoammMocTu);

€) COOTBETCTBYIOLLYI0 WMH(OPMaUMIO, Kacawwylcsa HeobXoAMMOro noATBepXaeHwus Onaronony4qns
XMBOTHOTO(bIX) (MPW HEOBX0QUMOCTN);

f) mobble orpaHnYeHUsa Ha UCMONb30BaHWe NPOU3BOAHON KNETOYHON NNHWM;

g) OaHHblEe U UX MHTEPNPEeTaLMIo, NoMyYeHHble B peaynstate xapaktepuctuku n KK,

18.3 TpaHcnopTupoBaHue

18.3.1 Heobxoaumo cobntogats TpeboaHua NCO 20387:2018, 7.4 n NCO 21709:2020, 5.4.4.
B cootBeTcTBMM C TpEOOBaHWAMM K MCnonb3oBaHuio MNCK Heobxognmo BbIOpaTh COOTBETCTBYIOLUNIA BUA
M YCNOBWUS TPaHCNOPTUPOBaHWS Ans obecnedeHus nogdepxaHus Guonormvecknx xapaktepuctuk, Gesonac-
HOCTH, cTabunbHOCTU U Ku3HecnocobHocTu MNCK.
BuobaHk gomkeH paspaboTtaTe, BHEOPWTL M 3a40KYMEHTUPOBAaTE NpoLeaypbl ANs TPaHCNOPTUPOBaHNS
n obpalueHns ¢ MNMCK 1 cBA3aHHBIMU C HUMW AaHHBIMMA.
Cnegyet nsberatb He NPedyCMOTPEHHOIO BO3OEACTBUS pagnaunn B Xo4e NepeBo3Ku.
MCK gonyckaeTcd TpaHCNOPTUPOBaTh B BUAE 3aMOPOXKEHHbBIX amnyn/npobupok unmu B BUOE KUBbIX KyIb-
Typ; B niobom 13 BapuaHToB cnegyeT:
a) coobLlWKTL NonyyaTteno 4aTty npegnonaraeMoi OTNpaBKW KNeTokK;
b) npefocTaBuTh NMCEMEHHBLIE MHCTPYKLUKW O CNEeayowemM:
1) wHCTpyKUMK no nony4yenuto MCK,
2) WHCTPYKLMMW NO pa3mMopaxuBaHuio 1 BoccTaHoBneHuto MCK,
3) MHCTPYKLMK NO YCNOBUAM BTOPUYHOIO XpaHEHWs,
4) Tpebyemyto cpeqy Unu CbIBOPOTKY,
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5) nobble cneunanbHblie 4ONONHEHUS,
6) pexum naccupoBaHus;

C) NPUKPENWUTE TEXHWYECKUI NACMOPT KNETOK U KOMWIO MHCTPYKLWNA K BHELLHEN CTOPOHE YNaKOoBKW, YTODI
nonyJartenks 3Han, YTo AenaTh, Npexae YeM OTKPLIBaTL ee.

Kaxxgaa samopoxeHHasa amnyna/npobrpka Unu KOHTEWHEP C XXUBOW KyNbTYpPOW (MEPBUYHBIA KOHTENHEP)
LOMKHbI OblTh NOMELLEHbI B NpeaBapUTENbHO CTEPUITM30BAHHYIO FEPMETUYHYIO YNaKoBKY C CaMOKMesiencs
3TMKETKOW. Ha ynakoBke gomkHa ObiTh CneayloLwas mapKkipoBka:

- OaHHble o npobe;

- [naTa NpoM3BOACTBA M OKOHYaHUA cpoka crnyxbbl;

- HAWMEHOBaHWE W KOHTAaKThl HPUANYECKOro 1N OM3UYecKoro nNuua, ocyLLecTBNALWEero OMobaHKUHT.

18.3.2 TpaHcnopt MNCK gomxeH bbITb NpoeepeH 6GM0GaHKOM Ha COOTBETCTBUE TPpebOoBaAHUAM W NPUHAT
3asBuTenemM(amun) Ha nonyyveHune knetok. MNpoBepka AoMKHa BKMOYaTh, HO HE OrPaHNYMBaTLCH NPOBEPKOM:

a) KOHTeWHepa, B KOTOPbIA NOMELL AT KMETKW;

b) mapLpyToB TPaHCNOPTUPOBAHMS;

C) YCNOBWIA TPAHCMOPTUPOBAHUSA U MaKCUManbHOW NPOLOMKUTENEHOCTU OTNPABKY;

d) obopynoBaHusa 1 METOOOB TPaHCMOPTUPOBAHMS;

€) pVMCKOB TpaHCMOPTUPOBAHMS;

f) mep no oxpaHe.

18.3.3 BbuobaHk JoMmKeH YCTaHOBWUTL M KOHTPONMMPOBAaTh YCINOBUSA TPAHCNOPTUPOBaHNUS, Takne Kak:

a) guanasoH TeMnepartyp;

b) Bubpauus B cnyyae TpaHcnopTupoeaHus xueblx MNMCK;

C) NpenoTBpalleHne KOHTaMUHaLUWW;

d) Banugauus XxapakTepUCTUK TPaHCMOPTUPOBOYHOrO O0BOpyaoBaHUA (HanpuMep, KPUOKOHTENHep And
nepeBo3KK, Npobupku ¢ Npoboi);

€) COOTBEeTCTBYOLLas yNnaKkoBKa;

f) HanpaeneHHoe pa3MelleHune obpasua;

g) Bonyctumoe obryyeHue;

h) BnaxHoCTL Npu TpaHcnopTupoBaHuK xuekix MNCK.

MpumedaHuMe — [onyckaeTcs NPOBOAUTL BEPUUKALWMKD NOCPEACTBOM OHMNAaMH-MOHUTOPKUHIA UMW KOHTPONS
npouecca TPaHCNopTUPOBaHKS.

18.3.4 TpaHcnoptupoBaHue NCK Heobxoanmo 3a00KyMEHTUPOBATL, BKNOYasi, Cpean NpoYero:

a) pexum un ycnosusi TpaHcnoptupoanus MNCK;

b) mapLpyT TpaHCNOPTUPOBaHUS;

C) QaHHble TPAHCMOPTHON KOMMaHUN U ee KOHTaKTHble JaHHbIE;

d) cBegeHus o nonyvarene (T. €. NIMYHOCTL, aApec W Apyras MHopmaumsa).

18.3.5 lMpn HeobxoouMoOCTKU cnefyeT OpraHM3oBaTh NMPOBEPKY YMAKOBOK NPU NEpeBO3Ke W, ecrnvi 3To
BO3MOXHO, AoBaBneHne HOBbIX KPUOreHHLIX cpeq (HanpyuMep, TBEPALIA OMOKCWU YINepoaa, XUAKUA a3oT) Ang
nogaepKaHusa Temnepatypbl OTIPY3KM.

18.3.6 WMcnonb3ysa coBpemeHHble MeTogbl kKynbruBuposanusa MNMCK, 6uobaHkam cnegyet w3beratb oT-
rpy3Ky pacTtywux Kynetyp. O0beguHeHne HeCKOMNMbKNUX NaieT unm npobupoK 04HOIO M TOTO JKE 3aMOPOKEHHOTO
mMaTepuana MoxXeT noTpeboBaTbcs nonyyaTento 4Ns YCnewHoro pasmopaxusatmsa Kynstypbl. OgHako, bvo-
BaHKkM OoMmKHbI CTPEMUTLCH 06ecnedYnTb AOCTAaTOYHOE KOMUYECTBO XU3HECMOCOOHbIX KNeToK B OOHOM KOH-
TerHepe, 4T0Bbl COOTBETCTBYHOWMM 0B6pa3om oby4eHHbI MepcoHan Mor pasmMopo3nUTb Pernpe3eHTaTUBHYH
KynbTypYy.

16

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 20/ 28
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-24603-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68636
https://gostexpert.ru/gost/gost-24603-2024?utm_source=pdf&utm_medium=68636&utm_term=page

Tabnuya A1

FOCT P UCO 24603—2024

MpunoxeHune A
(cnpaBo4Hoe)

CpaBHEHHe aKTUBHOCTH

TOTUNOTEHTHbLIN

MNOpPUNOTEHTHEIIA

MynbETUNOTEHTHBIN

OnNUronoTeHTHbIN

YHUNOTEHTHLIA

AKTMBHOCTb e+ e+ +4+ - +
TepmuHono- | ToTv = uenbii Mnopu = MHOro MyneTtn = Heckonbko | Onuro = HemHoro | YHU = oguH
s
Tunel knetok, |dunddeperunpy- | Ouddeperumpyiot | Oudbcbeperunpytot B | QuddpepeHumpytot | QudhdbepeHum-
B KOTOpbIe toT B NtoGow TMn B KMeTku Nnboro n3 | orpaHUHEHHOE YKUCHO | B HEKOTOPbIE TUMbl | PYIOT TOMBKO
cnocobHbl KMETOK, TaK e Kak | Tpex 3apoAbllUeBbIX | TUMOB KMNETOK B KOH- | KNETOK B OAWH TUN
reHepupoBaThk | akcTpasmbpuo- crnoes (HO He nna- KPETHOW NMHWUK KMeToK
HamnbHbIE KNETKM LeHTa)
(nnauexTa)
Mpumepbl 3uroTa OmbBpuoHankeHbIe lemonoatuyeckue MwenovaHele cTBO- | Mnobnact
CTBOIOBbIE KNETKW, | CTBOMOBbIE KNeT- noBble KNeTKu
UHAYLUMpYyOWwme K1, HeWhparnbHble
NMOPUNOTEHTHbIE CTBOSOBbIE KIETKK,
KMeTKn Me3eHXMMarnkHkle
CTBOSIOBbIE KIETKM

GostExpert.ru
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MpunoxeHune B
(cnpaBo4Hoe)

Mpumepbl MeTOAOB BbiOeneHUA U KynbTueuposaHua NCK

B.1 O0wWKre nonoxeHun

CyLLecTBYIOT paanuyHbie MeTodbl BbiaeneHna u naccupoBarus MCK yenoseka 1 mbiwn. MNoaxoabl, NpMBeaeHHbIE
B B.2, MOryT GbiTb pacCMOTPEHbI B KA4ECTBE BApWaHTOB.

B.2 Mpouecc

B.2.1 BbigeneHue 3CK yenoBeka
MHdopmauua o nogxonax k BeigeneHuo 3CK yenoeeka npuseaeHa B [24] u [25].

B.2.2 BeigeneHue ulCK

B.2.2.1 MeToa anucoMHOro nepenporpaMMmmpoBaHms

B kauecTBe npumepa ucnone3osaHo nonyyeHue UIMNCK «bes kopmunbelumkosy (feeder-free) na gpubpobnactos kpai-
HEW NNoTU HOBOPOMXAEHHOMO YENOBeKa.

a) 3nucomanbHble BEKTOPLI. B HacTosLee BpemMA CyLLECTBYHOT pas3nuyHbIe BEPCHUW SMMCOMAaSbHbIX BEKTOPOB. Tun
3anUcoManbHbIX BEKTOPOB, NOBCEOHEBHO MCMOMb3ylowmiics B nonydyeHun UIMNCK yenoseka, ocHoBaH Ha anemeHTax OriP/
EBNA1 Bupyca 3nwreiiHa-bappa.

b) ®akTopbl nepenporpaMmupoBaHng. MOXHO UCNONL30BATE MHOXECTBO pasnuyHbIX KOMBUHALMIA hakTopoB nepe-
nporpaMmnupoBaHns, HanpumMep, Yenoeedecknii OCT4, SOX2, NANOG, LIN28, L-MYC, KLF4 n SV40LT. 371 reHsbl KNoHK-
PYIOT B COOTBETCTBYHOLLMX 3KCMPECCUOHHBIX KACCETaX B AMUCOMArbHbIX BEKTOpaX.

c) KynetuBupoBaHue onbpobnacToB KpaHel NnoTy HOBOPOXAEHHOIO YENoBEKa B COOTBETCTBYHLIEN cpeae, Ha-
npumep, DMEM, c nobaeneHnem 10 %-HOW TepMOWHAKTUBMPOBAHHOW Bblybei chiBOPOTKMA, 0,1 MM HEOCHOBHBLIX amu-
Hokucnot, 1 MM GlutaMAX, 0,1 MM B-mepkantoataHona v 4 Hr/mn OOP®. TpaHchuUMpyOT aNUcOMarkbHble BEKTOPEI
nepenporpaMMvpoBaHna B pmbpobracTel KpanWHen NrioTM XMMUYECKUM NyTEM UMM C MOMOLLLI 3nekTponopauun. [Ona
NoBbIWEHMA 3DMEKTUBHOCTU TPAHMEKLMWN MOXKHO BbINONHUTL HYKNEOMEKLMI.

d) TpaHdhbekTupoBaHHbie onbpobnacTbl NpU HU3KOW NITOTHOCTK 3aCeBakT B YallKK CO CPeaon Ans KynsTMBUpOBa-
HuA hmbpobnacTo.. MNoBepxHOCTE MOXeT ObiTh NpeaBapUTENbLHO NOKPbLITa Takol matpuuen, kak Matrigel, Vitronectin nnn
Laminin 511-E8. 3geck Bonblloe 3Ha4YeHWe UMeeT NoCeB Ha Yallky MaTepuana npu HA3KOW NNOTHOCTM KNETOK, HanpuMep,
Ha Tpu yalkm Auametpom 10 cm MoxHo pacceaThk okono 1,0 x 108 HykneodekTporaHHbIX hUBpoBRacToe.

e) KyneTuBUpYOT TpaHchuuMpoBaHHble hubpobnacTel B cpefe ANs nepenporpammMmupoBaHus. YTobbl NoBbICUTL
3P (PEeKTUBHOCTL 3NMCOManNbLHOro NepenporpaMMMpoBaHnsa 6e3 NUTaHusa, NepenporpaMMMpyeEMOE KyNETUBUPOBaHUE MOX-
HO pasfenuTb Ha ABa atana. Ha nepeom atane (Hanpumep, ¢ 1 no 13 geHb Ansa oubpobnacToB KpalHeWN NNoT HOBOPOXK-
[OEeHHOoro) cpega ang KynstMBupoBaHng mbpobnacTtoB 6e3 chiBopoTkK (Hanpumep, 6asancHan cpega N2B27) gononHs-
eTcd HebonbLUMMK MoneKkynamu (Hanpumep, A-83-01, PD0325901, CHIR99021, HA-100), MOXHO MCNonb3oBaTh (hakTopbl
pocTa (Hanpumep, LIF, O®P®). Ha BTopoin ctaguu (Hanpumep, ¢ 13 no 25 geHb) MOXHO MCNOMNb30BaTk COOTBETCTBYHOLLYIO
nutatenbHyto cpegy ans 3CK yenoeeka 6e3 nuUTaHuUsA.

f) Cobupatot konoHumn nlNCK yenoseka. Ha 21—25 peHb nocne TpaHcgekumm nog MMKPOCKOMNOM NErko MOXHO YBU-
[eTb komnakTHele kornoHun ulNCK venoseka. Nog MUKPOCKONOM MCNOMb3YIOT MUNETKU C HakoHevyHukamu, 20 mkn, 4Tobb
BpYYHyto cobpatb M nepeHecTn Kaayo konoHuo WINCK B OTAenbHyo NyHKy nnaHweTa Ha 48 nyHoK, npegBapuTeribHO
MoKpbITEIX MaTpuuein, HanpuMmep Matrigel, Vitronectin unn LMN511-E8 B nogxogsien nutatensHon cpege 6e3 nutaHus
ana 9CK yenoeeka.

g) WukyBupytoT B uHky6atope ¢ koHueHTpaumeih CO, 5 % npu Temneparype (36,5 + 0,5) °C 1 MeHsI0T cpeay Kax-
AblA OEHb.

h) PasgenstoT u pasmHoxatoT konoHuu INCK vYenoBeka, ecrniv oHKW BbipacTakoT GonbLUInMMK.

B.2.2.2 Mertog Bupyca CeHpait

B kauyecTBe npumMepa nepenporpaMMuUpyoT MOHOHYKINeapHble KNeTkn nepudepudeckoin kposu (MKIMK).

Henb — 4. 3acesarwt MKIK:

- 3@ 4yeTblpe OHA 40 TpaHcaykuun n3enekatot npobupky(m) MKIMK u3 cpenkl xpaHeHua B xuakom asote. OTravsaoT
npoBurpky B pasmopakmMBaloLleM YCTPOMCTBE UK Ha BoAAHOW GaHe npu Temnepatype (36,5 £ 0,5) °C. Korga B npobupke
OCTaHEeTCH TOMbKO ManeHbKWIA KpUcTanmn nbAa, M3BMeKalT ee U3 yCTporcTBa/BogaHoW 6aHu. ONpbICKMBAKT HapyXKHYIO
cTopoHy NpoBupkn 70 %-HbIM M30MNPONAHONOM UMK STUMOBLIM CMUPTOM (3TAHOMOM), MPEeXae YeM NOMECTUTL e€ B LWKadg
ONS KyNsTUBKMPOBaHWA,

- OCTOPOXHO, ¢ cobnogeHnem npaeun acentukn neperocat MKIK B KoHMyecKyto npoBupKy BMECTUMOCTBH 15 Mn.
MegnerHo (no kanne) gobaenatoT ot 5 go 10 Mn npeaBapUTENbLHO NOAOrPETON roTOBOW NMTaTensHOW cpedbl Ana MKIMK
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(Complete StemPro™1)-34 cpena, conepxalas 2 MM L-rmioTamuna, 100 Hr/mn SCF, 100 Hr/mn FLT-3, 20 wr/mn IL-3 ¢
20 Hr/mn IL-6) B cycneHanto KNneTok. M3BnekatT anvmkBoTHOE KONMUYECTBO KIEeTOK, YTOObI NOACHMTATL KITETKW 1 ONpeaenuTs
UX KN3HECNOCOBHOCTD;

- LUeHTpUdYrMpyroT KINEeTOYHYI0 cycrneH3nio co ckopocTelo 200g B TedeHre 10 MUH, HAQoCAOoHYHYO XUOKOCTb U3-
BMEKaloT U CHoBa cycneHaupytoT knetkn B MKMK-cpene roToBoro coctaea o nonyydeHus 5 - 10° knetok/mn. Jobasnsior
1 MN Ha NyHKY B CpeaHen 4acTy 24-nyHOYHOro NnaHweTa, 4tobbl npegoTBpaTMTh M3BbITOMHOE MCNapeHne cpeabl Npy WH-
KyBauun. VIHKyBupyIoT KNeTkn B HKyBaTope npu Temnepartype (36,5 + 0,5) °C B yBnaxxHeHHOW aTMocdepe, coaepxallen
5% CO,,.

Ot oHA -3 go aHA -1. HabnopgatoT 3a knetkaMmy 1 4oBaBnsOT CBEXYIO cpeay:

- eXEeOHEBHO MUTAlOT KMNEeTKW, OCTOPOXKHO yaanss 0.5 Mn cpefbl U3 KaxaoM NyHKK 1 3ameHss Ha 0,5 mn ceexeit ro-
ToBou cpeabl MKIK, cTapasichk He NOTPeBOXUTL KNeTkl. Ecrnn B 0,5 M yaaneHHoW U3 NYHOK cpeabl NPUCYTCTBYHOT KINETKK,
TO LUEHTPUGYTUPYIOT KMETOYHYHO CYCneH3uto co ckopocTbio 200g B TedeHne 10 MWH, Ha40CAO0UHYIO XKMAKOCTE YAANAT 1
cHoBa cycneHaunpytoT kneTku B 0,5 mn cpeabl MKIMK, npexae yemM BepHYTb UX B NMYHKM.

Oenb 0. MoacynThIBAOT KNETKU U BLIMOMHAKT TPAHCOYKLMIO:

- MOACHMTLIBAKOT KMNETKU NOOXOASLIMM METOAOM U BhIYUCIAT 00bEM KaXK4oro BUpyca, HeobxoaMMoro anga 4ocTu-
XeHus uenesoro 3HadeHns MOI, ucnone3aysa noacyeT XuBbIX KNETok U mHdopmauuio o Tutpe CoA (cHavana BbIMOMHAT
TpaHcaykumo ¢ MOI 5, 51 3 (1. e. KOS MOI = 5, hL-Myc MOI = 5, hKlIf4 MOI = 3);

- ANS KaXaoi TpaHcAyKLMW NMneTKoii oToupatot o 2,5 - 105 0o 5 - 105 KneTok B KpYrnoAoHHYH NPOBUPKY;

- W3BMeKawT NpobupkK, coaep:aluue nepenporpaMMMpoBaHHbIA BUpyc CeHpas, 3 XxpaHunuiwa ¢ TeMmneparypon
< —70 °C. PaamopaxuBaioT kaxayto npobupky No odepenun, cHavana norpy»as gHo npobupku B BogaHyto BaHio npu Tem-
nepatype (36,5 + 0,5) °C na 10—20 c, a 3atem n3enekawT npobupky M3 BogsHoW 6aHK 1 4alT OTTasdsTe NPU KOMHATHON
Temnepatype. Nocne oTTamBaHus BbICTPO LeHTpUdyrMpyoT Npobupky U cpasy NoOMELLAT Ha neq;

- 006aBnsaT BbIMMCIIEHHLIE 0DbEMbI Kaxaoro nepenporpaMmupoBaHHoro eupyca Cengas k 1 mn cpeabl MKIIK,
npeneapuTensHo Harpetoi go (36,5 + 0,5) °C. ObecneyrBaloT TWaTenbHoe nepeMellMBaHe pacTBopa NUNeTkon, Babu-
Bas CMecCb MUNETKOW BBEpX W BHM3. Cneayowuii aTan 3asepLuatoT B TEHeHUe 5 MUH;

- 0oGaBnaAKT cMeck NepenporpaMMUpoBaHHOIO BUpYCa, NpUroToBneHHoro no B.2.2.2, war 8), B KpyrnogoHHYo npo-
6upky, cogepxxawyto cmeck MKIK, npurotoBneHHyto no B.2.2.2, war f). O6wumin nonyyeHHbln 06bem OomKeH cocTaBnaTb
oT 1 go 1,5 mn. lNnoTtHo 3akynopreaoT 1 obopayvnBatoT nneHkon npobupky. LeHTpndyrmpytoT knetkn n Bupyc npu 1000g
B TedeHue 30 MWUH NpK KOMHaTHOW TemnepaType. o 3aBeplUeHUn LeHTpUdyrpoBaHns 4o0aBnaT AONONHUTENBHO 1 MN
cpeabl MKIMK B npoBupKy, CHOBa CycneHaVPYHT KIeTKU U NepeHoCcsT UX B OOHY NYHKY nnaHweTta Ha 12 nyHok (Tenepb 06-
WK 06beM JomkeH cocTaBnaTe oT 2 Ao 2,5 Mn). MHKyBupyIoT nnaHWweT B Te4eHne Ho4u npu Temnepatype (36,5 £ 0,5) °C
B UHKybaTope B yBnaxHeHHoW atmocdepe 5 %-Horo CO,.

OeHe 1. 3amMeHsAl0T cpeqy W KyNeTUBUPYHOT KMNETKM:

- Ha criegyrLvin eHb 3abupaloT cpeay U KIETKKM K3 NiaHLWeTa U NepeHocAT B NPOBMPKY ANA LeHTpudyrMpoBaHns
BMeCTUMOCTb 15 Mn. OCTOPOXKHO CNoNackMBaloT NYHKY Nopuneil cpedpbl, paBHoi 1 mn, 4Tobbl 0becneynTe Makcumanbs-
Hoe cobupaHue KNeTok;

- yganswT Bupyckl CeHaaa LeHTpudyrnpoeaHvemM KrnetodHow cycneHnsumn npu 200g B TeveHre 10 MuH, yoangioT
Hag0caao4Hyo XUAKOCTE M BHOBb cycneHaupytoT knetku B 0,5 mn rotoon cpegpl ans MKIK Ha nyHky Ha nnaHweTe Ha
24 NyHKu;

- KyNETUBMPYIOT KNeTKK npu Temneparype (36,5 £ 0,5) °C B yenaxkHeHHoW atmocdepe 5 %-Horo CO, B TeuyeHve
OByX OHel. B TeveHune aToro BpeMeHW 3aMeHbl cpefbl He TpebyeTcs.

OeHb 3. 3aceBatoT KNeTkW Ha NoKpbITble MaTpuuei Laminin 521 nyHk1 Ans KynsTUBUPOBaHWS:

- MOKPBLIBAKT 4OCTATOMHOE KONMWYECTBO Yallek AnA KyNsTUBMPOBaHWS TKaHel (Hanpumep, 6-nyHodHble, 60-mm,
100-mm) matpuuen Laminin 521;

- MOACYMTLIBAKT KNETKM NOAXOAALLMM METOAOM W 3acenBaloT B-nyHO4YHBIE NoKpbIThie Laminin 521 nnaHweTsbl Ans
KyNbETUBMPOBAHWS B KonMdyecTse, paeHoM oT 1 - 104 go 1 - 107 uBbIX KNETOK Ha NyHKy, B 2 mn cpenpl MKIMK 6e3 umtoku-
HOB. MIHKYBUPYIOT KNeTku npu Temnepatype (36,5 + 0,5) °C B yBnaxHeHHol atMoccepe 5 %-Horo CO,,.

Ot oHA 4 go aHa 6. 3ameHlstoT oTpaboTaHHyo cpeay:

- Yepes AeHb akkypaTHO yganstoT 1 mn (MonoBuHY) oTpaboTaHHOW cpedbl U3 KNETOK W 3aMeHsAT ee 1 MN cBeXen
cpeabl MKIK 6e3 UWMTOKMHOB 1M HE TPEBOXa KMNETKM.

[eHb 7. HaymHaloT nepeHoc KNeToK Ha KOMMepYeckyto rotoeyto cpeny YlCK:

- yoansawT 1 mn (nonoeuHy) cpeabl MKIMK 6e3 LMTOKMHOB M3 KNETOK 1 3aMeHSAIoT ee Ha 1 M KOMMepYeCcKoi roToBOr
cpeabl YICK, yTobbl HaYaTL aganTauuMio KMeToK K HOBOW NUTaTenLHOW cpeae.

Ot gHa 8 no aHa 28. MuTaloT 1 OTCNEXMBAKOT KNETKU:

- 24 4 cnycTs (OeHb 8) 3aMeHstoT nonHblil o6bem cpedbl Ha cpedy Essential 8™2) u samensiioT oTpaBoTaHHyo
cpeay KaxablA nocrneayowun aeHb;

1) Complete StemPro™ sensetca Toproeoii mapkoit Thermo Fisher Scientific. [JaHHas wHdbopMaLma npueeneHa
ana yoobcTea nonb3oBaTenei HacTOALLero cTaHaapTa U He 03HaYaeT NoAAep KKy AaHHOro NPoayKTa co cTopoHel MCO.

2) Essential 8 sBnsieTcsa Toprosoit Mapkoit Thermo Fisher Scientific. JaHHas nHdopMaums npueeneHa Ans yao6-
CTBa MOMNb30BAaTENEN HACTOALLEro CTaHAapTa M He 03Ha4YaeT NoAAepPKKY AaHHOMO NPOAYKTa co cTopoHbl MCO.
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- HayuHasa c gHA 8, HabnaaT NyHKW Yyepe3 OeHb Nog MUKPOCKOMNOM Ha MOABMEHWE CKOMIEHWI KNEeToK, nokasa-
TensHoe Ans nepenporpaMMmpoBaHHbIx knetok. Ko aHw 15—21 nocne TpaHcayKUMM KONOHUM JOMKHLI BbIPACTM 40 pas-
Mepa, NOAXOoAALLEro AN NepeHoca;

- KOrla KONMoHWWM roTOBLI K MepeHocCy, BhIMOMHAKT OKpaluMBaHWe XMBbIX KNeTok, ucnomneayd Tra1-60 unu Tra1-81
ONA BbIOENEHWUA NEPENPOrpaMMUpPOBaHHBIX KONMOHWKA, Npyu HeobxogumocTu. BpyyHyo cobupaloT KONMoHWW U NepPeHoCAT
VX Ha 6- unu 12-nyHouYHblEe NNAHLWEThLl ONs KYNETMBMPOBaHWA, NOATOTOBMNEHHbIE NPY NOMOLM NokpbiTva LNS21, ana pas-
MHOXEHNS.

B.2.3 BripeneHuve knetok CK meiwen

Mooxoosawwmin metog ans nonyveHna ICK mblwen npueeneH B [26]. MHbopmaums Ona AONONHUTENLHOW cTaguun
TPUMCMHU3AUMN, KOTOPYH HeobxogMMo NpoBecTy 4O BbipallMBaHUA KMNETOK Ha Yallkax guaMmetpom 60 Mm ons npomexy-
TOMHOIO CMUMAHWA Nepen 3aMopaKuBaHueM, npueenexHa B [27].

B.2.4 Beigenenue ullCK mbiwen
MHdopmauma ana nonyyenuns ulMCK mbiwen nprueegeHa B [28] w [29].

B.2.5 MNpumep ana eeipawmBanun NMNCK Mbiwen
Huke npuBeaeHsl NnpuMepsl Tpex cpeq, ucnoneayemblx Ana ACK Mbllueid, KOTOpble UMEIDT pasHbIe XapaKkTepPUCTUKMN:
a) cogepxawue cblBopoTky (15 % FBS).

Mpumep 1 — Cpeda DMEM — amo 6a3ansHas numamensHas cpeda (c 8bICOKUM codepXXaHUeM 2/TH0KO3bl),
codepxauwiasa 15 % FBS, 1 % neHuyunnuHa/cmpenmomuyuHa (100x%), 55 MM B-mepkanmosmanona u 1000 EG/mn
mITN®;

b) 6e3 cbiBOpOTKM € 3amMeHUTENeEM HOKayTHOW cbiBopoTku (20 % KSR).

Mpumep 2 — BasanbHas numamensHasa cpeda DMEM/F12, codepxawaa 20 % KSR, 1 % nenuyunnuHa/
cmpenmomuyuna (100%), 55 mM B-mepkanmoamarona, 1 % GlutaMAX (100x%), 1 % 3ameHuUMol aMUuHoKUCcIOMbI
(NEAA, 100%) u 1 000 E3/mn mITH®;

c) Bes coiBopoTku 2i (Chir99021, PD0325901).

Mpumep 3 — HellpobasanbHas numamenbHasa cpeda u DMEM/F12, cmewaHHble 8 coomHoweHuu 1:1, co-
depwauwjue 1% N-2 do6aeky, 0,5 % B-27 dobaeky, 20 Ha/mn BSA, 10 mxa/mn uHcynuHa, GlutaMAX, 1 % neHuyunnu-
Ha/cmenmomuyura (100x%), 55 mM B-mepkanmoamanrona, 1 mxM PD0325901 (MEK-unzuéumop), 3 mxM CHIR99021
(GSK3b-unzubumop) u 1000 EG/mn mITN®.

XapaKTepMCTMKM OOMKHbI BbITE ONMUCaHbI I'ID,D,pOﬁHO.

B.2.6 MNpumepbl NOAroTOBKA NUTAKOLWMWX KNETOK U3 IMOPUOHOB MbILLEN
Mooxooswwme meToabl ANA NOArOTOBKU MUTAKOLWMX KNETOK U3 3MOPUOHOB Mblllel npuBeaeHs! B [28] n [29].
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MpunoxeHune C
(cnpaBo4Hoe)

Mpouepypa kKoHTponsA KavyecTBa gnA 6uobaHknHra NCK yenoseka U Mbiwen

Ta6nuya C.1— lNpumep npoLedypbl KOHTPOMA Ka4YECTBA COrMACHO NMOJIOKEHWAM HAcTosLEero ctaHaapTa

MpoBepKa KavecTsa BeigeneHune n nepsuyHoe Cy6kynsTuBMpOBaHMe Oo MNocne
KyNbTUBUPOBaHWE (naccupoBaHue) KpUOKOHCepBaLumn oTTauBaHus
Mopdronorus KneTku + + + +
MaeHTudukaung KneTkun - + + +
leHeTUYeCKan LeNnoCTHOCTb - + + +
BYTI - + + +
»KusHecnocobHocTb - + + +
Mapkepbl CTBOMNOBbIX KIETOK - + + +
AHanu3 NpUNOTEHTHOCTM - + + +
MukpobHas KoHTamuHauWs + + + +

+ — aHanua BKIMIOYEH B NpoLeaypy;
— — aHanwa He BKIYEH B NpoLeaypy.
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Mpunoxenue OA
(cnpaBo4Hoe)

CBegeHMUA 0 COOTBETCTBUM CChINOYHBLIX MeXOyHapodHbLIX CTaHOapTOB
HauMoHanbHLIM CTaHOapTam

Tabnuuya JA1

OBo3HavYeHne CCbINOYHoro CreneHb Obo3Ha4eHne 1 HaMMeHOBaHMe COOTBETCTBYIOLWErD HaLWoHanbHoro cTaHaapTa
MeXayHapoaHoro ctaHaapTa COOTBETCTBUA
ISO 8601-1 — *
ISO 20387:2018 IDT OCT P NCO 20387—2021 «buotexHonorua. buobankuHr. Obwme Tpe-
BoBaHusa»
ISO/TS 20388:2021 — *
ISO 21709:2020 IDT FOCT P NCO 21709—2024 «buotexHonorus. buobaHkuHr. TpeboBaHusa

K nMpoueccy 1 Ka4ecCcTBy OnA CO30aHuA, nogaepXaHa U XapakTepUCTUKK
KIETOYHbIX MMHMIA MNEeKOoMUTarLWKMX»

BETCTBMA CTAaHOAPTOB!

- IDT — muaeHTU4YHbIE CTAHOAPTHIL.

* COOTBE.'TCTByI-OLLI,MF‘I HaUWOHamNbHbIA CTaHOapT OTCYTCTBYET. Ho ero MPUHATUA PEKOMEHOYETCHA UCMNONb30BaTh Nnepe-
BOO Ha pyCCKVIIFI A3bIK AaHHOINo MeXxayHapo4HOoro cTaHgapTa.

| pumedyaHune — B HacTodAwer Tabnuue 1ucnons3oeaHo cnegywuiee ycnoeHoe oBo3HayYeHne CTeneHn cooT-
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