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Mpepncnosune

Llenu, ocHOBHble NpuHLMNBLI U 06LWKMe Npasuna NposefeHns paboT NO MexrocyhapCcTBEHHON cTaHaap-
Tnsaumnn yctaHossieHbl FTOCT 1.0 «MexrocygapcrBeHHasa cucrema craHgaptunsaunm. OCHOBHbIE MOJIOXEHNA»
n FOCT 1.2 «MexrocygapcTBeHHas cuctema crtaHgaptusaunn. CtaHfapTbl MeXrocyfapcTBeHHble, npasuna
N peKkoMeHAaunm No MexrocyaapCTBeHHON cTaHdapTusaumun. MNMpasuna pa3paboTku, NPUHATUA, 06HOBNEHUS
N OTMEHbI»

CeefleHus o cTaHgapTe

1 MOArOTOBJ/IEH ®efepanbHbiM FOCYAapCTBEHHbIM YHUTAPHbIM NpeanpuaTueM «Poccuiickunii Hay4Ho-
TeXHWYECKMNI LLeHTPp nHhopMaLumumu no ctTaHgapTMsanum, MeTposiorumn u oueHke cooTBeTcTBuA» (Pryr «CTAH-
AAPTUH®OPM») Ha ocHOBe COGCTBEHHOrO nepeBoja Ha PYCCKUIA A3bIK aHr10A3bIYHON BEPCUN [OKYMEHTA,
yKa3aHHOro B nyHKte 5

2 BHECEH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY perysimpoBaHunio n MeTponoruu

3 MPUHAT MexrocygapCTBEHHbBIM COBETOM MO cTaHgapTusauyuu, MeTposiorum u ceptudukauuu
(npotokon o1 30 utoHa 2020 r. Ne 131-M)

3a npuHATME nporosocosanu:

KpaTkoe HauMmeHoBaHWe CTpaHbl Kop cTpaHbl CokpalyeHHOe HauMeHoBaHune
no MK(UCO 3166) 004--97 no MK(MCO 3166) 004-97 HaluWoOHaNbHOW OpraHa No ctaHjapTusayuu
ApmeHusa AM 3A0 «HaumoHasbHbIl opraH No cTaHgapTU3auMm n me-
Tponorum» Pecny6mkun ApMeHns
Benapycb BY locctaHgapt Pecny6nukn Benapycb
KasaxcTaH Kz locctaHgapt Pecny6nvkun KasaxctaH
Kuprusus KG KbipreizctaHgapt
Poccusa RU PoccraHgapt
TamxmkncTaH TJ TamkukctaHgapT
Y36ekuctaH uz Y3craHgapt

4 Mpukaszom PeaepanbHOro areHTCTBa No TEXHUYECKOMY PeryimpoBaHuio u MeTponorum ot 22 okTabps
2020 r. No 910-cT MexrocyfapcTBeHHblin cTtaHaapT FTOCT 32638— 2020 BBeAeH B AelicTBME B Ka4YecTBe Ha-
LMoHanbHoOro ctaHgapta Poccuiickoil ®egepaunv ¢ 1 nions 2021 r.

5 HacTtosAwmii ctaHgapT saBAsieTca MOAMGULNPOBAHHBIM MO OTHOLIEHWIO K MEXAYHAPOAHOMY JOKYMEHTY
OECD Test N0 476:2016 «PykoBoACTBO MO UCNbLITAHUIO XUMUYECKUX BelecTB. MeToj OLEHKN FeHHbIX MyTa-
LM Ha KNeTkax MjekonuTalwmx in Vitro ¢ ucnonb3oBaHuem reHos Hprt and xprt» («Guideline for testing of
chemicals. In Vitro mammalian cell gene mutation tests using the Hprtand xprtgenes». MOD) nyTem:

- BK/IlOYEHMS AOMOMIHUTENbHOrO pasgena 1. fONOMHNUTE bHbLIX CNOB, KOTOPble BblAENEeHbl B TEKCTE Kyp-
CUBOM;

- U3MEHEHUs ero CTPYKTypbl AN1A NpuUBEAEeHUs B COOTBETCTBME C NpaBunamu, YCTaHOBNEHHbIMU B
FOCT 1.5 (noapasgensl 4.2 n4.3).

ConocTaB/fieHWe CTPYKTYpbl HacToALWeEero ctaHgapTa Co CTPYKTYPOW yka3aHHOro MexAyHapoAHOro A0-
KyMeHTa npueefeHo B AOMNONHUTENBHOM Npunoxenun JA.

HanmeHoBaHMe HacToslWero cTaHgapTa U3MeHEeHO OTHOCUTE/IbHO HaMMeHOBaHWNA yKa3aHHOro Mexay-
HapoaHOro AoKymeHTa gns npuBeaeHus B cootseTtcTeBue ¢ FOCT 1.5 (nogpasagen 3.6)

6 BBAMEH IOCT 32638- 2014
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WNHbopmauus o BBefeHUn B AeiicTBMeE (MpekpalleHun AeiicTBUA) HacTosAW ero ctaHgapra u usme-
HEHUI K HeMY Ha TEPPUTOPUM yKa3aHHbIX Bbille rocyfapcTB Ny6auKyeTcs B ykazaTenax HaunoHas bHbIX
CTaHAapTOB, N34aBaeMbiX B aTUX rocyfapcreax, a Takxxe BceTu VIHTepHeT Ha cailTax COOTBETCTBY-
IOLLMX HALMOHa bHbIX OPraHoB Mo cTaHgapTu3auum.

B cnyyaB nepecMoTpa, M3MEHEHUS UM OTMEHbI HACTOAL,ero cTaHAgapTa COOTBETCTBYHO W asa WH-
chopmauua 6ygeT onybnnkosaHa Ha ouumanbHOM NHTEpHeT-caiiTe MexrocygapCTBEHHOro coseTa no
cTaHfapTu3auuu, MeTponornun n ceptudnkaumm B katanore «MexrocygapCcTBeHHble cTaHgapThl»

©CTaHgapTuHdopMm, opopmneHue. 2020

B Poccuiickoli ®epepanmm HacToAWMA cTaHAapT HE MOXEeT 6biTb NOMHOCTLIO UKW
4YacTUYHO BOCMPOU3BEEH, TUPaXMPOBAH U pacnpocTpaHeH B KayecTBe 0(uLManbHOro

nsganus 6e3 paspelwenuss degepasbHOr0 areHTCTBa N0 TEXHUYECKOMY PEerynpoBaHuio
1 MeTposiorum
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BeepgeHune

PykoBogacTBa OpraHu3aunn 3KOHOMUYECKOro coTpygHuyecTBa u passutua (OECD) nepuoanyeckn ne-
pecmaTpuBaloTCA C y4€TOM Hay4YHOro nporpecca, U3MeHeHWin B HOPMaTVBHOM 3aKOHOLaTeNbCTBE U C LieNblo
3allyNTbl XXUBOTHbIX. Bnepsble pykoBogcteo OECD Test No 476 6b110 npuHATO B 1984 . B 1997 r. 6611 npu-
HAT NepecMOTPeHHbI AOKYMEHT, BKIOYaOLWMWi HOBble AaHHble, NOMyYeHHble B 3TOW o06nacTu, oTpaxawoLwuii
noyTV TpUALATUAETHUIA onNbiT paboT C UCNOb30BAHMEM [AAHHOrO MeTofa W Takxe ABAALWMIACS pe3ynbTa-
TOM pa3paboTku OTAEe/bHOr0 HOBOrO PYKOBOACTBA, MNOCBSALEHHOIO0 MeToAy OLEHKN FeHHbIX MyTaluii Ha KneT-
Kax MaekonuTawLwmx in Vitro ¢ ncnonb3oBaHneM reHa TUMUAMHKUHA3bI. HacTosiuee pyKoBOACTBO sBAsSeTCA
yacTblo cepuy PyKOBOACTB MO FreHeTUYecKol TOKCMKoMornu. Hactoawmii [OKYMeHT npefocTaB/ifeT KpaTkylo
MHpopmayuo 06 nccnefoBaHMax B 061acCTU reHeTUYecKo TOKCMKONOrnM 1 0630p NOCAefHUX U3MEHEHWN,
KOTOpPble 6bl/IM BHECEHbI B PYKOBOACTBA NO UCMbITaHNAMI).

Lienblo MeToga OLEHKM FeHHbIX MyTauuii Ha KneTKax MEeKOMMTalLWKX in Vitro siBiseTcs o6HapyXeHne
reHHbIX MyTauuii, MHAYLUPYEMbIX XUMUYECKUMUN COEANHEHUAMU. B KNETOUHbIX MMHUAX, UCMOMIb3YEMbIX B 3KC-
nepvMeHTax. U3MepAIT NPsMble MyTaLMn PenopTepHbIX reHoB (TEHEeTUYECKUX MapKepoB), B HACTHOCTMN 3H-
[LOTEHHBIX TMMOKCAHTUH-TYaHWH-hochoprbosunTpaHcepassl (HpM— B kneTkax rpbidyHoB. HPRT — B knet-
Kax YyenoBeka, B HACTOSWEM PyKOBOACTBE 0606 EHHO UMeHyeMble reHoMm Hprtn reHom HPRT) u TpaHcreH
KCaHTWH-TyaHUH-pocoprnbosnnTpaHcdepasbl (gpt) (0603Havaemblii XPRT).

AHanuabl MmyTaumm HPRT 1 XPRT BbIsIBNSIOT pa3Hble CNEKTPbl TEHETUYECKUX COObITUIA. B gononHeHune
K MyTauuam, obHapyxeHHbiM aHanu3dom HPRT (Hanpumep, 3ameHa nap OCHOBaHW, CABUT paMKu CUUTbIBA-
HUA, HebonblMe aeneunn n BCTaBKWM), ayTOCOMHOE pacnofloXXeHune TpaHcreHa gpt no3sonseT o6HapyXuTb
MyTauuu, Bo3HMKawlye B pedynbtaTe 60MbWINX AeNneuuil u. BO3MOXHO, MUTOTUYECKO/ pekoMOuHauumn, He
onpegensemoii ¢ ucnonb3osaHnem HPRT aHanusa, notomy 4to reH Hprt pacnonoxeH B X-xpomocome?2). B
HacTosAlwee BpemMs A4/19 HOPMATUBHOTO perynuposaHusa XPRT aHann3 ucnonb3ywT MeHee Wupoko, yem HPRT
aHanus.

1>Cwm. [1]
2 Cwm. [2]- [7].
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M E X IO CY 4 AP CTUBEHHDbB 1 C T A HAOAPT

METOZbI UCMBLITAHUA MO BO3AENCTBUIO XUMUYECKOMN NPOAYKLNN
HA OPTAHN3M YE/TOBEKA

MeTo/ OLEHKN TeHHbIX MyTalLmnil Ha KneTkax MaeKonuTaumx in vitro

Methods of testing the impact of chemical products on the human body.
Method for evaluating the gene mutations in mammalian cells a?vitro

Harta sBegeHna — 2021- 07- 01

106nacTb NpUMeHeHNSA

HacTtoAwuin ctaHfapT ycTaHaBnMBaeT Tpeb0BaHUA K NPOBELEHNIO UCMbITAHNI MO OLLEeHKE FeHHbIX
MyTauuil Ha KNeTKax MIeKONUTaLW WX in Vitro, Bbi3bIBAEMbIX XMMUYECKMMU BelL,ecTBaMn, NyTeM nsmepe-
HUS NPSAMbIX MyTauuii reHoB TUMUAMHKMHA3b! (TK) 1 runokcaHTUH-ryaHMH-chocoprnbo3nnTpaHcepassbl
(HPRT) n TpaHCcrBHa KCaHTUH-ryaHuH-pocdopubosnntpaHchepassl (XPRT) n npumeHseTca AnAs CKpu-
HUHra NOTeHLManbHOW MYyTareHHOCTN Y KaHL,eporeToCTU BELL,eCTB A1 MIEKONUTAaO L UX.

2 TepMUHbI 1 onpeneneHus

B HacTosileM cTaHgapTe NpYMeHeHbl cnefyloune TepMUHbl C COOTBETCTBYIOLWNMMN ONpeaesieHUAMU:

2.1 myTareHbl, 3ameuiaroume napbl ocHoBaHuii (base pair substitution mutagens): BewecTBa, Bbl-
3blBalOLMe 3amelleHne nap OCHOBaHWU B fe30KCMpuboHyKnenHoBoii kucnote (OHK).

2.2 aphekTUBHOCTb KNoHMpoBaHusa (cloning efficiency): MpoueHT BbICEAHHbIX KNETOK HU3KOM MnaoT-
HOCTW. CMOCOGHbIX BbIPACTW B KOMIOHWIO, KOTOPYIO MOXHO MoAcyntaTh.

2.3 KoHUeHTpauuu (concentrations): KoHe4YHble KOHLEHTpaL MM UCCiefyemMoro XuMnuyeckoro BeLyectTea
B Ky/NbTypasbHO cpefe.

2.4 UNTOTOKCUUYHOCTH (cytotoxicity): CHMXeHNe OTHOCUTENbHOW BbKMBAEMOCTH KNETOK, NOABEPTLLNXCS
BO3/[eliCTBMIO, NO CPABHEHMWIO C OTpULLATE/IbHbIM KOHTPOJIEM.

2.5 npamasa myTtauua (forward mutation): FeHHas myTaLus oT poAUTENbLCKOro TUNa K MyTaHTHOMY Tuy,
KOTOpasi NPUBOAUT K U3MEHEHMWIO MU NOTEPE aKTUBHOCTM hepMeHTa Uan YHKLUU Kogupyemoro 6enka.

2.6 myTareH, Bbi3blBalLWMA MyTauum co cCABUTOM pamMku cuyuTbiBaHus (frameshift mutagens): Be-
LjecTBa. KOTOpble Bbi3blBAIOT BCTABKY WU AeNelnio O4HON NN HECKO/bKUX Nap oCHOBaHuii B monekyne AHK.

2.7 TEHOTOKCMYHOCTb (genotoxic): O6Wnin TeEpMUH, OXBaTbiBaKOLWMNA BCce TuUnbl nospexaeHunin AHK nan
XpoMocoM, BKovas paspbiBbl AHK. agayKTbl, nepecTpoiiku, MyTauumn, XxpOMOCOMHbIe abeppauny naHeymnio-
nanio.

MpumeuyaHne — He Bce BUAbI FEHOTOKCMYECKNX 3DAEKTOB MPUBOAAT K MyTauWsM Uan CTabunbHOMY MOBPEX-
[LeHUI0 XPOMOCOM.

2.8 HAT-cpoga (HAT medium): Cpega, cogepxalias runoKCaHTUH, aMUMONTEPUH. TUMULUH U UCNOJIb-
3yemas 415 o4nCTKM mMyTaHToB Hprt.

2.9 muToTu4Yeckas pekombuHaumsa (mitotic recombination): PekombuHaums mexay romMonornyHbIMU
XpoMatmgamu BO BpemMs MMTO3a.

MpumeyaHne — MuTOTMYECKAS PEKOMOMHAUMA MOXET NPUBOAUTL K MHAYKUMM ABYXLENOYEYHbIX Pa3pbiBOB
JAHK nnn K notepe retepo3nroTHOCTK.

2.10 cpega MPA (MPA medium): Cpega, cogepxalias KCaHTUH, aAeHUH, TUMUAWH. aMUHONTEPUH, MU-
KO(EHONOBYH KUCNOTY, UCNONb3yeMas ANA OYUCTKM MyTauunin xprt.

N3paHne opuunanbHoe
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2.11 myTareHHblli (mutagenic): Bbi3blBalOLWNiAi HacnegyeMmoe n3MeHeHue nocnegoBaTenbHOCTel nap
ocHoBaHun IHK B reHax uau B CTPYKType XpOMOCOM (XpOMOCOMHble abeppaLun).

2.12 yactoTa myTauuii; MF (mutant frequency (MF)]: OTHOWEHME Ynucna BbiSIBIEHHbIX MyTAHTHbIX KNe-
TOK K 06LEMY YNCNY BbDKUBLUUX KNETOK.

2.13 Bpems cheHoTMNMUYeckoin akcnpeccun (phenotypic expression time): Mepuos BpemeHn nocne
BO3eliCTBMA, B TeYeHMEe KOTOPOro reHeTunyeckoe n3aMeHeHne huKcMpyeTcsi B reHomMe 1 nto6bie NpeaLecTByto-
LiMe reHHble NPOAYKTbl UCTOLLAKTCSA HACTONBLKO, YTO N3MeHsAeTCcA (DEeHOTUNNYECKNIA NPU3HaK.

2.14 oTHOCUTeNbHasa BbhXXnBaemocTb; RS [relative survival (RS)]: Mepa LUTOTOKCUYHOCTH, CBA3AHHas
C BO3jeicTBUEM.

MpumeyaHne — RS — 370 ahheKTUBHOCTL KNOHUpPoBaHWS (CE) KNeToK, BbICESHHbIX cpa3y nocne Bo3fei-
CTBWS. C MOMPAaBKO/ Ha NOTEPO KNETOK B MpoLecce BO3AENCTBUS, MO CPABHEHMIO C 3DDEKTUBHOCTLIO KITOHMPOBaHUS B
oTpULaTENbHbIX KOHTPONSX (BbPKMBAEMOCTb NPUHUMAIOT paBHOW 100 %).

2.15 S9 cpbpakuuna neyeHun (S9 liver fractions): CynepHataHT romoreHaTa nedyeHu nocne 9000 g LeHTpU-
hyrnpoBaHunAa. 3KCTPaKT CbIpO NneveHu.

2.16 cmecb S9 (S9 mix): Cmecb S9 hpakuun nevyeHn n KohakTopos, HEOBX0ANMBIX A4NA MeTabonunye-
CKOIl aKTUBHOCTN (hepMEHTOB.

2.17 koHTponb pacTtBoputensa (solvent control): O6WKNiA TeEpMUH ANa onpefeneHnsa KOHTPONbHbIX Ky b-
TYp TO/IbKO B pacTBopuTene, UCMo/ib3yeMOM A1 PacTBOPEHUA UCCeAyeMOoro XMMUYeCKoro BeLyecTaa.

2.18 Heo6paboTaHHbIli KOHTpOb (untreated control): KynbTypbl KNeToK, KOTOpble He noABeprakwT 06-
paboTke (T. e. OTCYTCTBYIOT XMMUYECKME BeLLecTBa UM pacTBOPUTENN), HO NOABEPraloT OA4HOBPEMEHHO TaKo-
MY e aHanun3sy, YTo U KynbTypbl, 06paboTaHHble UccnefyeMbiM XUMUYECKUM BELeCTBOM.

3 OCHOBHbIE NMOJIOXEHNA U OrpaHNyYeHuns

3.1 WcnbiTaHns, NpoBOAUMSBIE iN Vitro, 06bIYHO TPEGYOT UCMO/b30BaHNS 3K30TEHHOTO UCTOYHMKA MeTa-
6011YeCcKO akTuBaLmn. JK30reHHaa cucteMa metabonnyecKo akTuBaLm He MOXeT NOSIHOCTbI0 BOCMNPOU3-
BOAUTL YC/IOBUS in Vivo.

3.2 CnepyeT u3beraTb yC/0BWiA, KOTOPble MOTYT MPMBECTU K NOMOXUTENbHBIM apTedaktam (Hanpumep,
BO3MOXHOMY B3aWMOAENCTBUIO C UCMbITYeMOI CUCTEMOM), He BbI3BaHHLIM NPSAMbIM B3auMOEeNCTBUEM MeXay
nccnegyembiMn XMMUYECKUMUN BellecTBamMuy U reHeTUHeCKUM MaTepuanom KneTku. Takue yCnoBuS KacalTcs
N3MEHEeHNs 3HayeHns pH MM oCMOTUYeCKOl KOHLUeHTpauun pacteopal, B3auMogeiicTBUS C KOMMOHEHTaMu
cpeabl2' NN BbICOKOTO YPOBHA LMTOTOKCMYHOCTM3'. LINTOTOKCMYHOCTb, NPEeBbIWAaoLLyl0 pPeKOMeHAOBaHHble
BEPXHUE YPOBHU, NpuBeAeHHble B 5.2.2.3, cunuTaloT ypeamepHoi ana aHannsa HPRT.

3.3 Mepef ucnonb3oBaHMeM HacTOAWEro cTaHjapTta 419 CMeCcu C LeNbio NoJlyYeHns faHHbIX, npefHa-
3HauYeHHbIX ANA Lenei perynnposaHus, cnegyeT paccMOTpeTb BONPOC O BO3MOXHOCTM ob6ecneyeHns A0CTO-
BEPHbIX pe3ynbTaToB. Takoe paccMoTpeHue He TpebyeTcs, ecnu cyuwecTByeT HopMaTuBHoe TpeboBaHue Ansa
UCnbITaHNA CMecu.

4 MpuHUUN NpOBeAEHUs NCNbITaHWU

4.1 KneTKu-mMyTaHThbl € epULUMTOM akTuBHOCTU pepmeHTa Hprt B aHannse HPRT nnn doepmenTa xprf B
aHannse XPRT ycTolumBbl K LMTOCTaTMYECKUM 3ddhekTaM NypuHOBOro aHanora 6-tnoryaHuHa (TG). KneTtku
npoduumtHole no Hprt (8 HPPTananuse) nnn gpt (8 aHanuse XPRT) uyBcTBUTENbHLI K TG. 4TO Bbi3blBaET
MHIrM6UpoBaHNe KNeToYHOoro MmeTabonmama v ocTaHaBAMBaeT fasibHelllee AefieHne KNeTok. Takum obpasom,
KNeTKU-MyTaHTbl CNOCOGHBI pa3pacTtaTbca (NponndepupoBaTb) B NPUCYTCTBUN TG B OTANYMB OT HOPMabHbIX
KNeToK, cofepxauux dpepmeHT Hprt (B ananuse HPRT) unu gpt (B aHanmse XPRT). He o6najaloLimnx Takoi
CMOCOBHOCTbLIO.

4.2 KNneTouyHyl CyCMeH3U Uan MOHOCNONNY KynbTypy nogsepraioT BO34eNCTBUIO uccnefyemMoro Xu-
MUWYECKOr0 Bel,ecTBa Kak C 9K30reHHbIM UCTOYHMKOM MeTabonmyeckoii aktuauum (cMm. 5.1.4). Tak un 6e3 Hero,
B TEYEHWe yCTaHOBJ/IEHHOro nepuoga BpemeHn (0T 3 40 6 4) U 3areM cybKyNbTUBUPYIOT ANS onpeeneHuns

11.Cm. [8]—[100.
21 Cm. (12). [12].
3) Cm. (13].
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LIMTOTOKCUYHOCTN 1 (DEHOTUNMYECKON 3Kcnpeccun A0 oT6opa MyTaHTOB' * LIMTOTOKCMYHOCTbL onpegensercs
OTHOCUTENbHOW BbDKMBAEMOCTb (RS), TO ecTb ahPEKTUBHOCTLIO K/IOHMPOBaHUSA, U3MEPEHHOI cpa3y nocne
BO3/eiiCTBMA 1 CKOPPEKTNPOBaHHON Ha No6ylo NoTeplo KNeToK BO BpeMs BO3AelCTBMSA MO CPaBHEHUIO C OT-
puuatenbHbiM KOHTponeM (cM. 5.2.2 2 n npunoxexue A). O6paboTaHHble KylbTypbl KNETOK KyNbTUBMPYIOT B
cpefe Ans BbipallMBaHMA B TeYeHNe COOTBETCTBYHOLLETO NepnoAa BpeMeH!, XapakTepHOoro A4ns Kaxaoro tuna
KNeToK, Ana obecneyeHns 6/IM3KOA K ONTUMaIbHOMY 3HAaYeHU0 PeHOTUMNYECKON 3KCNpeccn NHAYLMpPOBaH-
HbIX MyTaumnii (06bIYHO OT 7 f,0 9 AHell). YacToTy MyTaunii nocne peHOTUNNYECKON aKCnpeccun onpegensoT
nyTem rnoceBa W3BECTHOrO KO/IMYeCTBa KNETOK B KyNbTypasbHYH cpefy, COAEepXallylo CeNeKTUBHbIA areHT
[N9 BbISB/IEHNSA MYTaHTHbIX KOJTOHWiA, 1 B cpefy 6e3 CeNeKTUBHOrO areHTa Ana onpefeneHns ach@eKTUBHOCTM
K/TOHMpOBaHUA (kn3HecnocobHocTh). Mocne COOTBETCTBYIOLEr0 BpeMeHU MHKy6aLmMm NoACcHMTbIBAOT KOO-
HUK. YacToTy MyTauuii onpefensoT no KOMYecTBY MYTaHTHbIX KOJIOHWIA, CKOPPEKTUPOBaHHbIX N0 3 heKTnB-
HOCTU K/IOHMPOBaAHUS BO BpeMs 0T60pa MyTaHTOB.

5 OnucaHne metoga

5.1 NoparoToBKa

5.1.1 Knetku

5.1.1.1 Tunbl KNeTok, ucnonblyemole ansa aHannzoB HPRT un XPRT, A0/MKHbI 6bITb YyBCTBUTENbHbI K
XMMWUYECKUM MyTareHam, MMeTb BbICOKY0 3D (hEeKTUBHOCTb KNOHNPOBAHNSA, CTabUbHbIM KapuoTun n ctabunb-
HYI 4acTOTy CNOHTaHHbIX MyTaHTOB. KneTku, Hanbonee yacto ncnonb3yemble ans aHannsa HPRT. BkawovaloT
AnHnum CHO, CHL 1 V79 KNeToK KUTalNCKOro Xomska, KNeTku MblWUHON numdombl L5178Y n numdobnacTo-
nauble KnetTkn yenoseka TK62).

Knetkn AS52, nonyuyeHHble n3 CHO, copepxalime TpaHcreH gpt(c yaaneHHsiM reHom hprt). ncnonb3ytot
ans aHanusa XPRT3* HPRT aHanu3 Ha knetkax AS52 He MOXeT OblTb BbIMOJHEH, MNOCKOMbLKY reH hprt 6bin
yAaneH. Vicnonb3oBaHne APYrMX KAETOUYHbIX IMHWI AO/KHO 6bITb 060CHOBAHO 1 NOATBEPXAEHO.

5.1.1.2 KneTouyHble NUHWUW cnefyeT perynsapHo NpoBepATb Ha CTabUNbHOCTb MOAANbHOrO ynucna Xpo-
MOCOM U OTCYTCTBME 3arpA3HEHUs MUKONNA3MON4*. Mpn HaNUUYnn 3arpa3HeHna UNn U3MeHeHun MoganbHoOro
yncna XpoMoCcoOM KNeTKn He UCNoJb3YIoT. [LO/MKHO OblTb YCTAHOB/IEHO HOPMasibHOEe BPEMS K/1eTOYHOro UMKNa,
ncnonb3yemoe B UCNbiTaTenbHO nabopatopun, COOTBETCTBYOLEe 0NYHNNKOBAHHbIM XapakTepuctukam kne-
TOK. B MCXOHOW OCHOBHOI KNneTke Takxe [0o/HKHA 6blTb NPOBEPEHA YacToTa CMOHTaHHbIX MyTauunii, 1 UCxoa-
Hblli 3amac He UCNOJb3YI0T, eC/IN YacToTa MyTauuii He COOTBETCTBYEeT TpeboBaHUSAM.

5.1.1.3 MNepef UCNoONb30BaHMEM B HACTOALLEM MeTofe MOXeT NnoTpe6oBaTbCA OuulleHWe KynbTyp OT
npeALwWwecTBYOWNX MYTAHTHbIX K/ETOK, Hanpumep nyteMm KynbTuBuMpoBaHuAa B cpege HAT — pana aHanusa
HPRT n MPA — pans aHanu3a XPRTS5* (cM. npunoxexune A). OUunllieHHble KNETKN MOTYT 6biTb 3aMOPOXKEHbBI 1
3aTem nocfie pasMopaxuBaHus UCNONb30BaHbl B KayecTBe pabounx 3anacos. CBeXepa3MOpPOXKEHHbIN pabo-
YU MaTepman MOXHO MCNONb30BaTh 418 UCMbITAHWUA NOCAE [OCTUXEHUS CTaHAAPTHOINO BPEMEHN YABOEHUSA.
Mpu npoBeaeHnn aHann3a XPRT npu 06bI4HON KynbType kneTok AS52 cnefyeT ncnosib3oBaTb yCi0BUs, obe-
cneynBalwLme nogaepxaHuwe TpaHcreHa Ap&.

5.1.2 Cpepa v ycnosBus KynbTUBUPOBaHNA

Ana nogaep>xaHua KynbTyp UCNOMb3YHOT COOTBETCTBYOLWYIO KyNbTypasbHYl0 cpefy v yC/oBUS WHKy6a-
Luuun (KynbTypanbHble COCyAbl, YBNaXHEHHY0 atmocdepy ¢ 5 %-HbiM cogepxaHvem C02un TemnepaTypoii uH-
Kyb6aummn 37 °C). KynbTypbl KNeTok Bcerfa Ao/XHbl NOAAEPXUBATLCA B YCN0BUAX, 06ecneynsarnLLnx nx poct
B florapugmmyeckoin chase. OCo6€HHO BaxKHO, 4YTOGbI cpefa v YCN0BUA KyNbTUBMPOBaAHUSA Gblin BbibpaHbl
TakMMm 06pa3om, 4Tobbl 06ecneynTb ONTUMabHbIA POCT KNETOK B Te4eHne nepuoja aKcnpeccuym n onTumasb-
HY10 3 PEKTUBHOCTb KIOHUPOBAHMA KakK A8 MYTAHTHbIX, TaK U AN HEMYTaHTHbIX KNEeTOK.

' *Cw™. [14)— {17).
2>Cwm. [18]. [19].
3) Cwm. [20]. [21].
4>Cwm. [22]. [23].
5>Cwm. [5]. [24].
6>Cwm. [20].
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5.1.3 MpuroToBaeHNE KYNbTYp

KneTouHble MMHUN pa3MHOXaT U3 UCXOAHBIX KyNbTyp, BbiCEBAs B Ky/bTypasibHY0 cpefy C Takoii naoT-
HOCTbIO. YTOObI KMEeTKM B CYCNEH3MNAX WM B MOHOCOAX MPOAO/KaNN pacTh 3KCMOHEHLManbHO B TeuyeHune
nepnoaos 06paboTku n akcnpeccun (Hanpumep, cnegyeT usberatb CAUAHNUA KIETOK, PacTyLUX B MOHOC0AX).

5.1.4 MeTabonnueckas aktusauums

Mpu Mcnonb30BaHUN KNETOK C HeA0CTaTOUYHOW! 3HAO0reHHON MeTabonmueckoii CNoCO6HOCTLIO NPUMeEHS-
0T 3K30TeHHble MeTabonuaunpytoue cuctemol. Hanbonee 4actTo UCNONb3yeMOi cUCTEMOW (peKoMeHAyeMoii
no yMon4aHUK) iIBASieTCA NOCT-MUTO-XOHApUansHasa dpakymsa (S9) c gobasneHnem KogakTopa, NosyyeHHo-
ro U3 neyvyeHu rpbi3yHoB (Kak Npasu/o, Kpbic), 06paboTaHHbIX (DEePMEHT-MHAYLMNPYIOWUMN areHTaMu, Takumm
Kak Aroclor 1254’ »unun kombuHauna peHobapbutana u P-HadTodnasoHa2» KombuHaLmsa nocnefHux Xumm-
YeCKnx BeLlecTB He NMpoTuBopeyunT CTOKIoNbMCKOW KOHBEHLMW O CTOWKMX OpPraHNYecKknx 3arpsa3HuTensx3» u
6bI/10 fO0Ka3aHO, YTO OHa ABMAETCA Takoil xe adpeKkTUBHON, Kak Aroclor 1254. gna vHAYKUUWM OKcupas co
CMellaHHol yHKunelid» dpakymio S9 06bIYHO UCNONL3YIOT B KOHLEHTpauun oT 1 % 06. o 2 % 06., HO B
OKOHYaTeNlbHO! uccnepyemoii cpefie KOHUEHTpauus MoxeT ObiTb yBenuueHa o 10 % 06. Ha BbiGop Tuna
MCMo/Ib3yeMOii 3K30TEHHOW CMCTEMbI M KOHLEHTpauuu meTabosmyeckoil akTueauum unam metabonmyeckoro
MHAYKTOPa MOXEeT BNUATbL KNacc uccnefyembix BelecTss»

5.1.5 NoarotoBka nccnoayomoro BeuiecTsa

TeepAble nccnegyemMble XMMUYECKME BelecTBa roTOBAT B COOTBETCTBYIOLMX PACTBOPUTENAX U NPU He-
06X04MMOCTN pa3basnsAloT Ao 06paboTkn knetok (cm. 5.2.1). XXugkue uccnegyemble XumMnuyeckme selyecTtsa
MOryT 6biTb Ao6aBfeHbl HENOCPeACTBEHHO B aHa/NM3Mpyemyl cucTemy wn/unu pasbasrieHbl A0 06paboTku
aHanu3npyemoii cuctembl. MicnbiTaHns ra3o006pasHblX UKW NEFKO UCMaPSOLWUXCA XMMUYECKUX BelecTB Npo-
BOAAT MyTeM BHECEHUS COOTBETCTBYIOLMX N3MEHEHWI B CTaHAapTHbIE NPOTOKO/bI, Hanpumep o6paboTkoit B
repMeTUYHbIX KyNbTypasbHbix cocyaax6'. MoAroToBky nccneyemMmoro XumMmmyeckoro BelyecTsa NpoBogAaT HeMno-
cpeAcTBeHHO nepes 06paboTKOlA, 3a UCKNIOYEHNEM CyYaeB NOATBEPXAEHNA CTabUNbHOCTU NPU XPaHEHWN.

5.2 YcnoBusa ucnbelTaHui

5.2.1 PacTtBopurtennu

PacTBopuTenb BbiGMpaKT Takum o06pa3om, YTo6bl 06eCcneynTb onTUMasibHble YyCN0BUS ANA pacTBope-
HUA nccnepyeMblX XMMUYECKUX BeLLecTB, He OKasblBas BPefHOro BO3AEWCTBUSA Ha NpoBefeHne UCMbITaHus
(Hanpumep, N3MeHeHMe pocTa KNeToK, BAUSIHME Ha CTabUNbHOCTb MCCNeayemMoro XMMWMUYECcKOro BeLLecTBa,
peakuumn ¢ KynbTypasbHbIMU COCYaMu, HapylWeHUs CUCTeEMbl MeTaboIMyecKoi akTueaummn). PekomeHgyercs,
Nno BO3MOXHOCTU, B NepBY0 o4yepeb UCNO/b30BaTb BOAHbIE PacTBOPbI (MU KyNnbTypasbHble cpefbl). XOpoLo
3apekoMeHA0BaBWIMMUN ce6a pacTBOPUTENAMU SABNSIOTCSA BOAA U AUMETUN-CYNbGOKCUA.

Kak npaBuno, cogepxaHne opraHM4Yeckux pacTBopuTesneil He AO/MKHO npesbiwaTtb 1 % 06., a BOAHbIX
pactBoputeneii (pusmnonornyeckuii pactesop unu soga) — 10 % 06. B cpefe npu oKoHYaTenbHO o6paboTke.
Ecnu nucnonb3yoT HeobwenpuaHaHHble pacTBOpUTeNn (Hanpumep, 3TaHO/ WAKU aueToH), UX UcCnonb3oBaHue
NoATBEPXAAKT AaHHbIMU, YKa3blBAOLWMMMN Ha UX COBMECTUMOCTb C UCCeAyeMbIMU XUMUYECKUMN BelecTBa-
MW 1 UCMBITYEMOI CUCTEMOM, a TakKXe OTCYTCTBMEM TeHeTUYECKOW TOKCUYHOCTU B UCMNONb3yeMOli KOHLEeHTpa-
uuun. Npu OTCYTCTBUM MOATBEPXKAAOUMUX AAaHHbIX BAXHO A06aBUTb HeE0o6pa6oTaHHble KOHTPOMX (CM. Npwuso-
XeHue A) ANs NOATBEPXAEHUSA TOrO, YTO BbIGpPaHHbI/i PACTBOPUTE b HE BbI3bIBAET BPEAHbIX WIW MyTareHHbIX

appekTos.
5.2.2 OnpegeneHne LUTOTOKCMUYHOCTU U BbIGOP BO3AENCTBYIOLWNX KOHLEHTpaLunii
5221 Mpv onpefgeneHnn MakCUMasnbHOW KOHLEHTpaLuW XMMUYEeCcKOro BellecTBa B WCMbITaHUU crie-

nyeT nsberatb KOHLEHTpauuii, KOTOpble BbI3bIBAOT MOMOXUTENbHbIE apTedaKTHble peakuun, Bbl3biBalLime
Ype3MepHY LUUTOTOKCUYHOCTb (CM. 5.2.2.4). ocaxeHune B KynbTypasnbHoli cpege (cM. 5.2.2.5) unm 3ameTHble
n3MmeHeHne pH nam ocmonanbHoCTb. Ecnn fo6asneHve nccnefgyemMoro XMMn4ecKoro sellectsa Bbl3blBaeT 3a-
MeTHOe M3MeHeHune pH cpefbl, MOXHO perynnpoBaTtb 3HadyeHve pH nytem 6ydeprsanm KOHeUYHoW cpeabl ANns

11 Cwm. [253- 128L
2»Cwm. [29} [32].
3> Cwm. [33L

4) Cwm. [29]. [31].
51 Cwm. [341- {361
B>Cwm. [37]. [38].
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npegoTepalleHnsa aptedakTHbIX NOMOXUTENbHbLIX pe3ynbTatoB U 06ecneyeHns COOTBETCTBYOLWMX YCN0BUIA
KYNbTUBMPOBAHUSA.

522 2 Bbl6Op KOHUEHTpauuMM OCHOBAH Ha UMTOTOKCMYHOCTM W ApYyrux nokasaTtensx (cm. 5.2.2.4—
5.2.2.6). HecmoTps Ha TO. 4YTO OLEHKa LUMTOTOKCMYHOCTM B NpeABapuTeslbHOM UCMbITAHUN MOXET 6biTb MO-
ne3Ha Ana nydywero onpefefnieHNa KOHUEHTpauwii, Kotopble ByayT MCNONb30BaTbCA B OCHOBHOM aHanuse,
npoBeAeHne NpeaBapuTenbHOr0 NCNbITaHUA He TpebyeTcs. Jaxe npu npoBejeHUy npeBapuTenbHO OLEHKM
LUTOTOKCUMYHOCTU B OCHOBHOM WCMbITAHUN ONA KaXAO0N Ky/NbTypbl BCe paBHO TpebyeTcs M3MepeHue uuTo-
TOKCMYHOCTU. B kauecTBe Mepbl LUTOTOKCMYHOCTM UCNOMbL3YIOT NOKasaTteslb OTHOCUTENbHOW BbDKUMBAEMOCTMN
(RS). T. e. ahheKTUBHOCTU KNoHUpoBaHus (CE) KNeTOoK, BbIYNCAAEMbI/i MO OTHOLWEHNID KOMMYECTBA KNETOK,
BbICOSIHHbIX cpa3y nocne o6paboTku (C nonpasBKoi Ha N6YH NOTepl KNeToK BO Bpems 06paboTku), K OT-
KOpPPEeKTUpOBaHHOl 3 (HEeKTUBHOCTW KIOHUPOBAHWUA B OTpPULLATENIbBHOM KOHTPO/Ee (3HauyeHune BbDKMBAEMOCTU
npuHuMarT paBHbiM 100 %) (cM. hopmMynbl B NpuaoXKeHun A).

5.2.2.3 Ncnonb3ylT HEe MeHee YeTbipex KoHUeHTpauuii (He cumTasa oTpuuatenbHblli KOHTPOb (pacTeo-
puTeNnb) N NONOXWUTENbHbIA KOHTPO/b], KOTOPble OTBEYalT KPUTEPUAM NPUEeMIEMOCTM (COOTBeTCTBYL el
LUTOTOKCUYHOCTWN, KONNYECTBA KIEeTOK U T. 4.). NpuHUMas BO BHUMaHue, 4To LenecoobpasHo Mcnonb3osaTb
KOHTPO/IbHbIE KYNbTYpbl, NPY KaXAol nccnefyeMoi KOHLEHTPaLUM MOXHO NCNONb30BaTh Kak napanfienbHble,
Tak u oTaenbHo o6paboTaHHble KynbTypbl. Pe3ynbTaTbl, NONYYEHHbIe B HE3aBUCUMbIX KOHTPOJbHbIX KyNbTy-
pax npu onpefeneHHoi KOHUEeHTpauuu, crnegyeTt perncTpupoBaTb OTAE/IbHO, HO UX MOXHO 06beANHUTL ANs
aHanusa fgaHHbix1* 18 uccnegyemblX XUMNYECKUX BELWECTB, UMEILWNX HE3HAYNTEbHYIO N HYNEBYIO Lu-
TOTOKCMYHOCTb. ONTUMANIbHBIMU ABASAKTCA MHTEpPBaNbl KOHUeHTpauuii oT 2 Ao 3 pas. py BO3HWKHOBEHUU
LMTOTOKCUYHOCTU BbIGMPAIOT KOHLEHTpaL KM, oxBaTbiBaloLLMe AnanasoH OT KOHLEeHTpaLmm, Bbi3bliBalowei um-
TOTOKCMYHOCTb. 0 KOHLEHTPauWuii, Npnm KOTOPbIX LUTOTOKCUYHOCTb ABNAETCA YMEPEHHO! U HE3HAYNTENbHOW
NN oTCyTCTBYEeT. MHOIMe nccnefyemMble XMMUYecKe BelecTsa UMeKT KpyTble KpMBble 3aBUCMMOCTU OTBeTa
OT KOHUeHTpauuu. [ins oxeata BCEro cnekrtpa LUTOTOKCUYHOCTU UM NogpoBbHOro n3yvyeHmsa 3aBuCUMOCTU OT-
BeTa OT KOHLEeHTpaLunm MOXeT BO3HWKHYTb HEOOXOAMMOCTb B WCMOMb30BaHUKN 60onee yem 4yeTbipex 6IU3KO
pacnofioXXeHHbIX KOHLeHTpaLuii, o0cob6eHHO B cuTyaumnsax, korga TpebyeTca NoBTOpeHWe UCNbITaHWii (CM.7.3.5).
Mpwn ncnbiTaHUM OTAE/NbHBIX KY/IbTYp OCOGEHHO BaXKHbIM MOXET 6bITb MCNONb30BaHNe 60/1ee YyeTblpex KOHLEeH-
Tpauuii.

5.2.2.4 Ecnn makcumanbHas KOHUeHTpauus OCHOBaHa Ha LMUTOTOKCUYHOCTWU, TO OHa AO/KHA AaBaTb
RS o1 20 % o 10 %. CnenyeT NposAB/SATb OCTOPOXHOCTb NPU UHTEpnpeTaunm NONOXNTENbHbLIX pe3ynLTaTos,
06HapyXeHHbIX Npu 3HadeHnn RS 10 % wnnm meHee (cm. 7.3.5).

5.2.2.5 HecmoTpsa Ha TO, YTO UMTOTOKCUYHOCTb Bbille CaMOil HW3KOW KOHLEHTpauum HepacTBOPUMOro
BeliecTBa, peKoMeHAyeTcs NPOBOAUTbL UCMbITAHWE TOMbKO MPW OAHOM KOHLEHTpaLuuu, Bbi3blBaloLein nomyT-
HeHVe Wan BUAMMBbINA 0CafoK, MOCKOMbKY B pe3ynbTare 06pa3oBaHusA ocajKka MOryT BO3HMKaTb apTuduumnanb-
Hble acpbhekTbl. [pn KOHUEHTpaLummn BelwecTsa, NnpuBoaalLeil Kobpa3oBaHuio ocagka, cnegyet NPUHATb Mepbl,
4TO6bl OCaf0K He Melan NpoBefeHno ncnbiTaHna. MoxeT 6biTb NONE3HbIM OnpejesieHne pacTBOPUMOCTH
BellecTBa nepes NpoBefeHNEeM UCNbITaHUA B Ky/bTypasnbHON cpege.

5.2.2.6 Ecnu oTcyTCTBYeT o6pa3oBaHMe ocajka WUan orpaHuyeHne LMTOTOKCUYHOCTH, TO MakcumMmanbHas
aHanu3smpyemas KOHUeHTpauus pacTtBopa AO/hkHa cooTBeTcTBoBath 10 MMonb. 2 Mr/cm3 nam 2 mkn/cm3 B
3aBMCUMOCTU OT TOrO, YTO SABNAETCA CaMblM HU3KUM 3HavyeHnem?2l. Ecnv nccnegyemoe xumuyeckoe BelecTso
He umeeT onpeAeneHHoro coctasa, HanpuMep BeL,ecTBO HEU3BECTHOMO MU NEPEMEHHOrO COCTaBa, C/OXHbIe
NPOAYKTbl peakuun nnu éuonoruyeckne matepuansl (T. €. XMMUYeCKUe BellecTBa HEeM3BECTHOro WUau nepe-
MeHHoro cocTtaBa (UVCB)]3* c6pochl/BbIGPOCH B OKpY>XatoLwyo cpegy U T. 4.. TO Npu OTCYTCTBUMU AOCTATOYHOM
LUTOTOKCUYHOCTUN ANA YBENNYEHUA KOHLEHTpaLuun KaxAoro KOMNoHeHTa MakcMManbHas KOHUeHTpauus Be-
LecTsa. BO3MOXHO, flO/DKHA 6bITb Bbilwe (Hanpumep. 5 Mr/cm3). TpeboBaHUA K NeKapCTBEHHbIM Npenaparam
ANS YenoBeka MOryT 6bITb ApyruMns*

5.2.3 KoHTponu

5231 MapannenbHble oTpuyatenbHble KOHTpoan (cMm. 5.2.1). npegycmatpuBatoLwne BHeceHne B o6pa-
6aTbiBaeMyto cpey TO/IbKO pacTBOpUTeNns U obpabaTbiBaeMble TakK Xe. Kak UCNbITYeMble Ky/bTypbl, A0/XKHbI
6bITb BKNOYEHbI B KaXA0e UCNbITaHue.

1) Cwm. [17].
2>Cm. [39]. (40].
3>Cwm. [41].
41Cwm. [42).
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5.2.3.2 MapannencHblii NONOXUTENbHbLI KOHTPO/Ib HEO6X0AMM ANS AEMOHCTpauum cnocobHocTu na-

6opaTtopun UAeHTUMULMPOBATL MyTareHbl B YC/I0BUSIX UCMOMb3YEMOr0 NMPOTOKOAA UCTbITAHUA 1 ahheKkTuB-
HOCTM 3K30reHHOI cncTeMbl MeTabonmyeckoii akTuBauun, ecam 3To NpegycMoTpeHo. Mpumeps! BewecTB no-
NOXUTENbHOI0 KOHTPONA npuBefeHbl B Ta6nv|u,e 1. [],OI'IyCKaeTCﬂ NCnosb30BaTb asibTepHaTuBHble BellecTBa
NOJIOXUTENbHOrO KOHTPONS, NP 060CHOBAHMU. TOCKOMbKY UCMbITAHUA TEHETUYEeCKOol TOKCMUYHOCTM in Vitro
Ha KneTKax MJeKonuTallWmnx 4OCTaTOYHO CTaHAapTU3NPOBaHbl, UCMbITAHWUA C NCMONb30BaHNEM 06paboTKM ¢
9K30reHHON MeTabonmyeckoilt akTuBaumnein n 6e3 Hee fonyckaeTca NPoOBOAUTb TO/IbLKO C UCMNOSIb30BAHUEM MO-
NOXUTENbLHOTO KOHTPONsA Tpebyowero Metabonnyeckoin aktupauun. B faHHOM cnyyae 3TOT eAMHCTBEHHbIN
OTBET MOJIOXKUTENIbHOFO KOHTPONS GyAeT AeMOHCTPUPOBaTb Kak aKTUBHOCTb CUCTEMbI MeTabonnyeckoli akTu-
Bauuun. Tak U1 HyBCTBUTE/IbHOCTb VICI'IbITyeMOI7I CUCTEMBbI. Ka)l(,qblﬁ NONOXUTENbHbI KOHTPO/Ib UCNONBb3YHOT Nnpu
O HOW UMM HECKONbKNX KOHLEHTPaUNsiX, KOTopble, BO3MOXHO, AajyT BOCNPOU3BOAMMbIE N 0GHApYXMBaeMble
yBeNMYeHUs No cpaBHEHMNI0 C (DOHOM, AEMOHCTPUPYIOLLME YYBCTBUTEIbHOCTb UCMLITYEMOI CUCTEMBI, U OTBET
He [0/DKEH HeraTMBHO B/IMATb Ha LMTOTOKCMYHOCTL, MPEBbIWAaOLWY0 npeaensl, npuseeHHsle B 5.2.2.4.

Ta6nunya 1— OTa/lOHHbIE BELLECTBA, PEKOMEHAYEMbIE /151 BbIGOPA NOMOXMUTE/bHBIX KOHTPO/EH U OLEHKW KBasiMdn-
Kauuu naéopaTtopumn

COCTOsIH/E METABO/IMUECKO aKTVBaLWN Jlokyc XuUMMYECKOe BELLIECTBO (PErvCTPaLWoHHbI Homep CAS>

tunmetaHcynbgoHart (62-50-0)
Hprt OTUAHUTPO30MOYBBUHA (759-73-9)
4-HuTpoxnHonuH-1-okeung, (56-57-5)

OTCyTCTBME 3K30TEeHHOI
MeTabonM4ecKoii aktnsauum

CtpenToHurpuH (3930-19-6)
MwuTtomuumH C (50-07-7)

OTCyTCTBME 9K30reHHOM

o xprt
MeTabonnyecKoi akTsaLmmn

3-MeTunxonaHTpeH (56-49-5)
Hprt 7.12-AnmeTunbensaHTpateH (57-97-6)

MpucyTCTBME 3K30rEHHOM
BeH3(a)nupeH (50-32-8)

MeTabonnyecKoi akTsaLmmn
xprt Bens(a)nupeH (50-32-8)

6 Ycnosus npoBefeHUs UcnbliTaHui

6.1 O6paboTka KNeToK uccnefyemMblM XMMUYECKUM BeLLECTBOM

6.1.1 Mponudpepupyowmne kneTkn obpabatbiBaldT UccnegyemMblM XMMUYECKUM BELLECTBOM B NPUCYT-
CTBUW U OTCYTCTBMUW CUCTEMBI MeTaboMyeckoi akTusauun. AaMTenbHOCTb BO3eNCTBUA [OMKHA 6biTb COOT-
BeTcTBylOLW el (06bIYHO AOCTATOUYHO OT 3 40 6 4).

6.1.2 MMHUManbHOE KO/IMYECTBO KETOK, UCMO/b3yeMbIX ANA KaXA0W UCNbITYeMON (KOHTPONbHOW 1 06-
paboTaHHOI) KyNbTypbl Ha KaXA0W cTagny UCNbITaHUS, ONpefensioT Ha OCHOBAHWUM YacTOTbl COHTaHHbIX MY-
Tauuii. Obuiee nNpaBuIO COCTOUT B TOM. 4TO6bI 06pa6oTaTbh U BbIpacTUTb J0OCTATOYHOE KOMINMYECTBO K/ETOK,
obecneymnsatowx 10 CNOHTAHHbLIX MyTaUUA B KaXA0N KynbType Ha BCeX aTanax ucnblTaHMal* Yacrtota CNoH-
TaHHbIX MyTauuii 06b14HO cocTaBnsAeT oT 540 20-10 6. Ana o6ecneyeHnss 4OCTAaTOYHOrO KOSIMYecTBa CNOHTaH-
HbIX MyTauuii (10 nnm 6onee) Npu YactoTe CNOHTaHHbIX MyTauuii 5-1(I'6 gaxe AnA KynbTyp, 06paboTaHHbIX
BELLECTBOM C KOHLEHTpaunamu, BbidbiBatowumy 90%-Hy0 LMTOTOKCUYHOCTL (Mpu RS, paBHoit 10 %), He0o6xo-
aovmo obpaboTaTb He MeHee 20-10 6 kneTok. Kpome Toro, BO BpeMS 3KCNpeccun HeobxoaMmo KybTUBMPOBaTb
[ocTaTo4yHOe KO/MYecTBO K/1eTOK (He MeHee 2 MJ/IH) 1 BbICeATb UX ANa 0T6opa myTauuinlt

6.2 Bpemsa (heHOTUNUUYECKOW IKCMpPeccun n u3mMepeHune 4actoTbl MyTaynit

Mocne nepnopa 06paboTKuM KNETKW Ky/NbTUBUPYIOT A5 06ECNeyYeHmns 3KCNPeccun MyTaHTHOro PeHOTU-
na. Ans obecneyeHns NoYTU oNTUMaNbHOW (hEHOTUNNYECKOW 3KCNpeccu BHOBb UHAYLMPOBAHHbLIX MyTaHTOB
Hprt n xprt 06bIYHO JOCTATOYHO OT CEMU A0 AEBATU AHel2* B TeyeHne 3TOro nepumopa KNeTku perynsipHo
Ccy6KybTUBMPYIOT A1 NOALEPXaHWs WX B 3KCMOHeHuuanbHoi ase pocTa. MNocne eHOTUNUYECKOW 3KC-
npeccuun KneTkn MOBTOPHO BbICEBAKT B CpeAy C CeNIeKTUBHbIM CpeAcTBOM (6-TuoryaHumom) u 6e3 Hero Ans
onpeaeneHust KOIMYecTBa MyTaHTOB 1 3h(DEKTUBHOCTH KTOHWPOBAHNA HA MOMEHT 0T60pa COOTBETCTBEHHO.

"*Cwm. (17).
2% Cw. (43). (44).
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MoceB MOXeT 6blTb BbINMO/HEH C UCMO/Ib30BAHMEM YallekK A/ O4HOCNONHbLIX Ky/NbTyp UM MUKPOMIaHLIEeTOB
LANS KNeTOK B BMAe cycneH3uu. [na oT6opa MyTauuii KneTku cneayeT BbiCEBATb MIOTHOCTbLIO, o6ecneymBa-
louleil onTrManbHoe BbiAENeHNe MyTaHTa (T. e. n3beraTtb MeTaboMyeckoro B3ammogeincTeus)l NnaxHweTsl
MHKYGMPYIOT B TeYEHMe COOTBETCTBYILLEro nepuoga BPeMeHU AN ONTUMAaNbHOTO pocTa KOMOHWIA (Hanpw-
Mep. OoT 7 A0 12 fHeil) U NOACYNTLIBAKOT KOMOHUW. YacToTy MyTauuii paccumTbiBalOT HA OCHOBE KO/M4YecTBa
MYTaHTHbIX KOJIOHWI, CKOPPEKTUPOBAHHbIX 3 (PEKTUBHOCTLI0 K/IOHUPOBaHNUS BO BpeMsi oT6opa MyTauuii (cMm.
hopMy bl B NPUIOXEHUM A).

6.3 KBanudgukauyus nabopatopumn

6.3.1 [lnA nony4yeHUs [OCTATOYHOrO ONbiTa C METO4OM A0 ero MCNoMb30BaHUA ANA PYTUHHOTO MUchbiTa-
HUs nabopaTopus AO/HKHA NPOBECTW CEPUI0 UCMbITaHWI C 3TaIOHHbIMUW BeLecTBaMmn MOMOXNTENbHOTO KOH-
Tpons. AeicTBYWNUMMN pa3HbIMK cnocob6amMu (MUHUMYM OAHO akKTUBHOE C MeTabonmuyeckoil akTuBauuein u
0fHO akTUBHOe 6e3 meTabonmyeckoil akTMBauuu, BbiGpaHHble U3 BewecTB, NPUBeAEHHbIX B Tabnuue 1) un
pasHbIMK OTpuLaTeNbHbIMW KOHTPOMAAMMK (C UCNOMb30BaHMEM pas3HbiX pacTeBopuTeneii/cpen). MNonoxuTtens-
Hble 1 oTpuuaTe/bHble peakuun Ha BO34eNCTBUA AO/DKHbI COTNAacoBbIBATLCSA C HAKONIEHHbIMU JaHHbIMU. ITO
He TpebyeTcsa A5 nabopaTopuil, UMeLWMX ONbIT. T. €. UMeLWNX 6a3y AaHHbIX 3a MPOLIble Nepuogbl, Kak
ycTaHOB/EHO B 6.4.1— 6.4.4.

6.3.2 BbibupaloT BelecTBa NOMOXUTENbHOTO KOHTPONA (cM. Tabnuuy 1) u uccnepyoT Kak npu oTcyT-
CTBMW. TaK U MPU HaNYMM MeTaboNnyYeckoin akTuBaLumn, 4Tobsl NPOAEMOHCTPUPOBATL CMOCO6GHOCTL Nabopa-
TOPUK BbIABNATL MyTareHHble BellecTsa, onpeAensaTb 3peKTMBHOCTb CUCTEMbI MeTabonnyeckoi akTusauum
1 nokasaTtb afeKBaTHOCTb YC/MOBUIA pocTa K/IeToK Npu BO3aeicTBUM, (DEHOTUNMYECKON akcnpeccum n ot6ope
MyTauuii n npouegype nogcyeta. [inanasoH KOHUEHTpauuii BoiIGPaHHbIX BelecTB ciedyeT BblGupaTb Takum
o6pa3om, 4TOo6bl 06ecneynTb BOCMPOM3BOAUMbBIE W 3aBUCALLME OT KOHLEHTpauuu yBennyeHus Hag hoHOM
AN AeMOHCTpaLMn YyBCTBUTEIbHOCTY U AMHAMUYECKOTO AnanasoHa UCNbITYyeMON CUCTEMBI.

6.4 laHHble NCTOPMYECKOTO KOHTPONA

6.4.1 NlabopaTtopusi AOMKHA YCTAHOBUTb:

- UCTOPUYECKU AnanasoH v pacnpegeneHne NnonoXWTeNnbHOro KOHTPONs;

- UCTOPMYECKUA AnanasoH n pacnpejefieHne oTpuLaTenbHOro KoOHTpons (6e3 o6paboTKkn Bel,ecTBOM,
TO/IbKO pacTBopuTenem).

6.4.2 Mpy NnepBoM NONYYEHUN AAHHbIX A1 UCTOPUYECKOro pacnpefeneHns oTpuuaTtenbHOro KOHTpons
pe3ynbTaTbl NapanaenbHbiX 0TpuLaTe /ibHbIX KOHTPONEW A0/MKHbI COOTBETCTBOBATH OMY6/NKOBAHHBIM AaHHbIM
KOHTpoNnA2l. Mo Mepe f06aBNEHNS AOMNOMHUTENbHbLIX AAHHbIX MO pe3ynbTaTam UCMbITaHWIi K pacnpegeneHuto
KOHTPONA AaHHble napanfnenbHblX oTpULaTeNnbHbIX KOHTPOMEW B mpeane AOMXKHbI HAXOAUTbCA B rpaHuuax
95 %-Horo npegena pacnpegesieHns 3Toro KOHTpona3l

6.4.3 HavyanbHas 6a3sa AaHHbIX nabopaTopuy NO NCTOPUYECKOMY OTpULLATe/IbHOMY KOHTPO/IO AO/MKHA
co3gaBaTbCsA Ha OCHOBE He MeHee 4yeMm 10 nMcnbliTaHW, HO NPeANOYTUTENbHO HEe MeHee yeM 20 ucnbiTaHui,
NPOBOAUMbIX B COMOCTaBUMbIX yC/0BUAX. JTabopaTopun fO/IXHbI UCNOMb30BaTb METOAbl KOHTPO/A KayecTsa,
Takne Kak KapTbl KOHTPONsA (Hanpumep, KOHTPO/IbHble KapTbl UM TMCTOTPaMMbl CPeAHUX 3HadYeHwnind', ans
onpefeneHnsa OTKIOHEHNA U3MepPAeMblX NapamMmeTpoB MOMOXKUTENbHbIX U OTPULLATENbHbLIX KOHTPONER. YTobbl
npofeMOHCTPMpOBaTh, YTO Npouefypa UCNbITaHWii B NabopaTtopun Haxo4uTCa «MNof KOHTponewm»5'. fonon-
HUTEe/NbHble peKoMeHAauunm O NOCTPOEHUUM U UCMONb30BaHUN CTATUCTUYECKUX AaHHbIX (T. e. KpuTepuu Ans
BKNHOUYEHUA N UCKIYEHNA U3 UCTOPUYECKUX AaHHbIX N KPUTEPUN NPUEMNEMOCTU ANA AAHHOTO UCMbITaHUA)
npueegeHsbl B [45].

6.4.4 OaHHble OTpULATENIbHOrO KOHTPONSA AO/DKHbI COAEepXaTb 4acToTy MyTauuii gns OTAEeNbHbIX Un
npegnoyYTUTENbHO NOBTOPAOLWMXCA KyNbTyp B cooTBeTcTBUM € 5.2.3.1. B ngeane gaHHble napanfnenbHoOro
oTpULaTEe/IbHOrO KOHTPONS AO/KHbI HaxoAuTbCsA B npegenax 95 %-Horo pacnpegeneHua fgaHHbiX oTpuua-
TeNbHOro KOHTpons na6opatopun3. Ecnv gaHHble napanfiefnbHOro oTpuuaTesibHOr0 KOHTPONSA BbIXOAAT 3a
rpaHuubl 95 %-HOro KOHTPO/ILHOrO Npegena, OHW MOTYT BbITb NMpUeMaeMbl A9 BKAKOYEHUA B UCTOpUYECKOE

1>Cm. [17).
2) Cm. [22].
3' Cm. [17]. [45]. [46].
4>Cw. [47].
5 Cwm. [46].
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KOHTPO/IbHOE pacnpejesieHne, eciv He ABMASITCSA 3KCTPpeMasibHbIMY BbIGpOCaMM 1 eCThb CBUAETEbCTBA TOrO,
YTO cUCTEeMa UCMbITAHUA HAXOAWUTCA «MOf KOHTPONEM» (CM. BbIlLE) U UMEKTCS NOATBEPXAEHUS OTCYTCTBUSA
TeXHUYeCKNX ownboK unm owmnboK onepatopa.

6.4.5 Nio6ble M3MeHeHVs B NPOTOKO/ME UCMbITAHWUA c/iefyeT pacCcMaTpuBaTb C TOYKU 3PEHUs UX COOT-
BETCTBMA UMewLlwnmMca B nabopaTopun KOHTPO/bHbIM 6a3aM AaHHbIX. Jllobble cepbe3Hble HeCOOTBETCTBUSA
[OJDKHbI NPUBOAMUTL K CO34aHNI0 HOBOW 6a3bl AAaHHbIX UCTOPUYECKOTO KOHTPOS.

7 [aHHble n oTyeTt

7.1 NpepcTaBneHne pe3ynbLTaTtoBs

7.1.1 MpepcTaBfneHne pesynbTaToB AO/HKHO BKAOYaTb BCE AaHHble, HEO6XOAUMblIe NS BblUMCEHUA
LUMTOTOKCMYHOCTK (BblpadkeHHble kak RS). [laHHble Kak 4na o6paboTaHHbIX, Tak U AN KOHTPO/bHbIX KylbTyp
KNeToK [OJ/DKHbI BK/IOYATb KOMYECTBO KIETOK B KOHLE 06paboTKu, KOMMYECTBO KIETOK, BbICESAHHbIX cpasy
nocne o6paboTKn, N KOIUYECTBO KOMOHWIA (MM KONMYECTBO /IYHOK 6€3 KONOHWIA ANnA MeToda MUKPONYHOK).
RS ana kaxpoii KynbTypbl BblpaXKaloT B MPOLEHTaX OTHOCUTE/NIbHO NapasifieflbHoro KOHTPONsA pacTBOpUTENS
(onpepeneHns TepMUHOB NpUBELEHbI B pasgene 2).

7.1.2 MpepacTaBneHve pesynbTaToB [AOJ/DKHO Takke BK/YaTb BCe faHHble, Heo6xoAuMble A5 Bbl-
YyncneHns 4yactoTbl MyTauuii. [laHHble Ana 06paboTaHHbIX Y KOHTPOJbHbIX Ky/bTYp K/E€TOK [OJIKHbI BK/IIO-
yatb: 1) KOMYECTBO KNETOK, BbICEAHHbBIX C CENIEKTUBHbIM CPeACcTBOM U 6€3 Hero (Korga KneTkn BbiCeBatoT
ana otéopa mytauuii), n 2) KOMYECTBO MOACHUTAHHbIX KOMOHWI (MM KONMYEeCTBO NYHOK 6€3 KOMOHWIA ans
mMeToA4a MWUKPO/YHOK) U3 YalleK C CeNekTUBHbIM cpeAcTBOM U 6e3 Hero. YacToTy myTauuii paccuuTbiBaloT
Ha OCHOBEe KO/MM4YyecTBa MYTaHTHbIX KOJIOHUIA (B YallKax C CeNeKTUBHbIM CPefCTBOM), CKOPPEKTUPOBAHHbIX
Ha 3h(PeKTUBHOCTb KOHUPOBaHNA (M3 Yallek 6e3 ceNeKTUBHOro cpefcTea). YacTtoTy MyTauuin BbipaxawT
OTHOLIEHUEM 4YMCNa MYTAHTHbIX K/1eTOK Ha MWJIINOH >XXW3HECNOCOOHbIX K/eToK (onpeAeneHns TEPMUHOB
npuBefeHbl B pasgene 2).

7.1.3 [omkKHbI 6bITh NPUBEAEHbI MHANBUAYaANbHbIE AaHHble O Ky/nbType. Kpome Toro, BCce flaHHble A0/XK-
Hbl 6bITb CBEAEHbI B TAaG/NYHYO hopmy.

7.2 Kputopuun npuemnemocTu

7.2.1 NMpuemnemocTb MeTOfa OCHOBaHa Ha CriefyloLWwnx Kputepusax:

- nmapanefibHblii OTpuLATe bHbI KOHTPOAb CYMTAOT NpuemMaemMbiM AN fo6aBneHus B 6a3y AaHHbIX
NCTOPUYECKOro oTpuMLaTeIbHOro KOHTPONA nabopatopun B COOTBETCTBUM C 6.4.4;

- napansesibHble NON0XUTeNbHbIe KOHTPOAN (CM. 5.2.3.2) AO/MKHbI Bbi3biBaTb OTBETbI, COBMECTUMbIE C
pesynbratamu, NpuMBeAeHHbIMN B 6a30 faHHbIX UCTOPUYECKOrO MOJIOXUTENIbHOTO KOHTPOA, 1 ob6ecneynsatb
CTaTUCTUYECKN 3HaAYMMOe yBe/IMyeHune Mo CpaBHEHUIO C napasieflbHbiM oTpuLaTeibHbIM KOHTPOEM:

- McnblTaHMA 6bINM NpoBeAeHbl NPy ABYX ycnoBusax (c meTabonuyeckoin aktmeaumneli n 6e3 Hee), ecnu B
OJHUX YCNOBUAX HE BbI/I0 NOSYHYEHO NOJIOXKMUTESbHLIX Pe3y/bTatos (M. 6.1.2);

- MpoaHanM3npoBaHO JOCTAaTOYHOE KOJIMYEeCTBO KIETOK U KoHueHTpauuii (cm. 6.1.1, 6.1.2 n 5.2.2.3);

- KpUTepun BbIGOpa MaKCMMasbHOW KOHLEHTpauuy COOTBETCTBYIOT KPUTEpPUSM, NpuUBeAeHHbIM B
5.2.2.4- 5.22.6.

7.3 OueHkKa n nHTepnpeTauma pe3ynbLTaTos

7.3.1 lMpu cobnogeHnn Bcex KpuTepmes NPUEMIEMOCTU NCCNegyeMoe XUMUYecKoe BeLLecTBO cumTatoT
ABHO MOJIOXUTENIbHBIM, €C/IN B NI060M M3 NCCef0BaHHbIX YC/I0BUIA NCAbITAHUA:

a) MUHUMYM OfHa M3 UCMbITYEMbIX KOHLEHTpaLnil AEMOHCTPUPYET CTaTUCTUYECKN 3HaYMmMoe yBennye-
HWe No CpaBHEHWIO C napanfieflbHbiM OTpULaTelbHbIM KOHTPOEM;

b) 3aBUCMMOCTb YBE/IMYEHNA OT KOHLLEHTpaL M oL eHeHa COOTBETCTBYIOW UM UCMbITAHVEM TEHAEHL MK,

c) No60ii N3 pe3ynbLTaTtos BbIXOAUT 3a Npe/esbl NCTOPUYECKOro pacnpejeneHns aHHblX oTpuLatesibHo-
ro KOHTpons (Hanpumep. 95%-HOro KOHTPONBLHOTO Npefena pacnpegenexnus MNyaccoHa (cm. 6.4.4)].

Mpun BbINONHEHUW BbllLeYKa3aHHbIX KPUTEPUEB CHMTAIOT, YTO UCCNeyeMoe XMMUYecKoe BeLecTBO Crno-
COGHO BbI3blBaTh MyTaL N reHOB B Ky/IbTUBMPYEMbIX KeTKax MIeKONUTaLWMnX B 3TON UCNbITaTeNbHON cucte-
Me. PekomeHaaumm no BbI6opy Hanbonee NoAXoAALMNX CTAaTUCTUYECKUX METOA0B NpuBeaeHbl B [46]— [48].

7.3.2 TIpn BbLINO/IHEHUN BCEX KPUTEPUEB NPUEMIEMOCTU UCCNEAyeMoe XMMUYeCcKoe BeL,ecTBO cunTaT
nokasaBLUMM SIBHO OoTpuuaTe/bHbI pe3ynbTar, ecnu:

8
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a) HM 0fHa M3 uccnepyemMblx KOHLEHTpauuii He AeMOHCTPMpPYeT CTaTUCTUYECKN 3HAYUMOTO YBe/INYeHuns
Nno CpaBHEHWIO C NapaniefibHbiM OTpuLaTenbHbIM KOHTPOMEM;

b)OTCYTCTBYIOT CBA3aHHbIE C KOHLEHTpaLuell yBenMyeHuns npm oLeHKe ¢ NCMoNb30BaHMEM COOTBETCTBY-
IOLWero ncnbiTaHNsa TeHAeHLUn;

C) BCe pe3ynbTaTbl HAXOAATCA B Npegenax pacnpegeneHna NCTopuyecknx AaHHbIX oTpuLaTenbHbIX KOH-
Tponeii [Hanpumep, 95%-HOro KOHTPOJILHOTO Npeaena pacnpegenenus MyaccoHa (cMm. 6.4.4)].

B Takom cnydyae uccnegyeMoe XMMUYeckoe BellecTBO CYMTAT HECMOCOOGHbIM WHAYUMPOBaTb FeHHble
MyTauun B Ky/IbTUBMPYEMbIX KNeTKax MAeKonutawwWwmx B faHHOW cucteme UcnbiTaHui.

7.3.3 OTCyTCTBYIOT Tpeb60oBaHNA K BepunKaunm SBHO MOSTIOXKNTENBHOIO NN ABHO OTPULATENBHOTO OT-
BeToB (3phekToB).

7.3.4 B cnyvanx, Korga oTBeT He SB/ISETCA HU ABHO OTpuUATENbHbIM, HA SBHO MOMOXMWUTENbHbIM (Kak
ONucaHo Bbllle), UK AN1S NOMOLLM B yCTAHOBAEHUN GMONOTMYECKO 3HAUMMOCTN pe3ynbTaTa faHHble AOMXK-
Hbl 6bITb OLleHEHbl IKCMEPTHLIM 3aK/loYeHNeM U/Mnu fganbHenwnmn ncenefoBaHnamu. PekomeHayeTcsa npo-
BECTW MOBTOPHOE WUCMbITaAHWE C U3MEHEHWeM YCNOBUI ero npoBefeHus [Hanpumep, U3MeHeHne nHTepBana
KOHLEHTpaLuuii, ncnonb3oBaHne APYrux ycnoBuii MeTabonnyeckoli aktmeaummn (T. €. KOHUeHTpauuu S9 wau
npoucxoxgeHua S9)J.

7.3.5 B pefkux cnydasx nocne npoBefeHUs NOBTOPHbIX WCNbITAHUA AaHHble He MO3BOMAKT caenaTtb
BbIBOJ O MOMOXWTE/bHbIX UAN OTpULaTeNbHbIX pe3ynbTaTax. CnepoBaTefibHO, OTKIMK Ha BO34elicTBME uUC-
c/eflyemoro XMMu4eckoro BeliecTBa JO/HKEH 6biTb NPU3HAH COMHUTEsbHBIM (MHTEpPNpeTMpyeTca C paBHOW
CTENeHbI0 BEPOATHOCTY KakK NOMOXUTENbHbIV N Kak OTpuLaTenbHblif).

7.4 OT4yeT 0 pe3ynbTartax UCNbiTaHUN

7.4.1 OT4yeT AO/DKEH cofepxaTb cefyLylo nHdopmalmio;

7.4.1.1 WNccnepyemoe XxuMumyeckoe BelLecTBO.

- NOCTaBLKNK, HOMEpP NapTuun, CPOK XpaHeHUsa (Npu Hanmuuu);

- CTabnnbHOCTbL NCCNEeAYEMOro XMMUYeCKOro BelecTBa (ecain n3BecTHa):

- pacTBOPMMOCTb M CTabUNbHOCTb UCCNeAyeMOro XMMUYEeCcKOro BellecTsa B pacTBopuTtene (ecnu us-
BECTHA);

- U3MepeHne 3HavyeHus pH. OCMONIANBHOCTU U OCajKa B KynbTypa/nbHOW cpefe, B KOTOPY 6bl0 A0-
6aB/IEHO Nccnegyemoe xuMmmuyeckoe Bel,ecTBo (Mpy Heob6xoanMMocTu).

O/HOKOMMNOHEHTHOE BELEeCTBO:

- husnyeckne ceoiicTBa, paCTBOPUMOCTb B BOAE U fONO/HUTE/IbHbIE COOTBETCTBYOWME DU3NKO-XUMU-
yeckune cBoiicTea:

- XuMuueckas ngeHtudukauuns, Takas kak HammeHosaHue no IUPAC unu CAS. Homep CAS. kog SMILES
nnn InChl. cTpykTypHas opmyna, ynctoTa, XuMmuyeckas naeHtudukauns npumecei (Mpu He06xXo04MMOCTH 1
BO3MOXHOCTU onpejeneHuns) u 1. a.

MHorokomnoHeHTHoe BewecTso. UVBC n cmecu:

- XapaKkTepusyloT, No BO3MOXHOCTU, XUMUYECKUM HauMeHoBaHneM (CM. Bbllle), KOJIMYECTBEHHbLIM CO-
AepXXaHWeM 1 COOTBETCTBYLWUMUN (hU3NKO-XMMUYECKNMMN CBONCTBAMUN KOMMNOHEHTOB.

7.4.1.2 PacTtBopuTens:

- obocHoBaHue BbibOpa pacTBopuTens;

- NPOLEHTHOE cofepXxaHve pacTBOPUTENA B KOHEYHON KyNnbTypanbHOl cpege.

7.4.1.3 Knetkn (418 OCHOBHbIX K/IETOUYHBIX KyNbTyp fnabopatopun):
TUN. UCTOYHUK KNETOYHBIX NINHWIA;
KONMYeCcTBO naccaxel (ecnv NPUMEHSAIOT) U HaKOMNNEeHHble pe3ynbTaTbl B nabopatopuu;
0CO6EHHOCTU KapuoTuna u/mnm mofanbHoe YAC/I0 XPOMOCOM;
MeToAbl NoAAEPXKAHUA KNEeTOUYHbIX KyNbTyp:
OTCYTCTBME MUKOMNNA3MbI;
BpPeMA yABOEHUS K/IETOK.

7.4.1.4 YcnoBusi npoBeAeHnNa NCMbITaHWA:

- o6b0ocHOBaHMe BblGOpa KOHLEHTpaLuunili n KonuyecTsa KynbTyp, BKAOYas, HanpuMmep, faHHble LUTOTOK-
CUYHOCTM N OTpaHNYEeHns No pacTBOPUMOCTH;

- cocTaB cpefbl, KOHUeHTpaunsa C 02, BNaXHOCTb;

- KOHLUEHTpauusa mccnefyemMoro XMMU4ecKoro BelecTBa, BblpaXXeHHas Kak KOHe4YHas KOHUeHTpauua B
Ky/bTypasnbHOli cpefe (Hanpumep, MKT UAn Mr/cM3 uan MMOSb KynbTypasbHOW cpefpbl);
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- KOHUeHTpauus (u/vnm obbem) pacTBOpUTENA M UCCNeAyeMOro XMM1M4ecKoro BeltecTsa, fo6aBneHHoro
B Ky/ibTypasibHyl0 cpeay;

- Temnepartypa WHKyb6auuu;

- Bpems nHKybauuu;

- MPOAO/MKNTENBHOCTL 06paboTKK;

- NNOTHOCTb KNETOK BO BpeMsi 06paboTku,

- TUN 1 cOCTaB CUCTEMbI MeTaboNnyeckoin akTneaymm (MCTOYHMK S9, cnocob NpuUroToBneHusa cmecu S9,
KOHLEeHTpauma nnm o6bem cmecu S9 n S9 B KOHEYHON KynbTypanbHON cpefe, KOHTPOb kavyecTBa S9);

- BellecTBa MOJIOXKUTENbHOrO U OTPULLATE/IbHOTO KOHTPO/MEl. KOHEeYHble KOHLEeHTpauuu Ans Kaxgoro
ycnosusi 06paboTku;

- NPOAO/HKUTENBHOCTb Nepuoda aKCcnpeccun (BKIKOYASA YUCNO BbICEAHHbLIX KNEeTOK, Cy6KynbTUBMPOBA-
HUe ¥ cxeMbl NOANUTKU, NPU HEOBXOAUMOCTN);

- NAEHTUUKaLNOHHbIE XapaKTEPUCTUKN CENTIEKTUBHOIO areHTa 1 ero KoHueHTpauus,

- KpUTepun NpuemnemocTy UCMbITaHWUN;

- MeToAbl, UCNoMb3yeMble A1 NojcYeTa KONYECTBA XXU3HECNOCOOHBIX U MyTaHTHbIX K/ETOK;

- MeToAbl, UCMOoJib3yeMble 41 U3MEPEHUA LUTOTOKCUYHOCTU:

- no6as gononHuTenbHaa nHopmaymsa, OTHOCALLAACA K LUTOTOKCUMYHOCTU U UCNOb3yeMOMY MeToay,

- NPOAO/HKUTENBbHOCTb UHKYbHaL MM nocne nocesa:

- KpUTEpUW ANS OLEHKN UCNbITAHWUIA KaK NONOXUTENbHbIX, OTPULATENbHbIX U COMHUTENbHbIX;

- MeToAbl onpegeneHna pH. oCMONANBHOCTU M OcagKa.
.4.1.5 Pe3ynbTarhl;
KONn4yecTBO 06paboTaHHbIX KIETOK U KOMMYECTBO KMEeTOK, CyOKY/IbTUBMPOBAHHbLIX A1 KaXAOW Kynb-

~

Typbl.

- U3MepeHUs UUTOTOKCUYHOCTU W fpyrue HabnwaeHns, ecnm npeaycMoTpPeHo;

- MpU3HaKn 0CafKOB 1 BpeMs onpejeneHuns;

- KO/INYECTBO K/ETOK, BbICEAHHbIX B CE/IEKTUBHYIO N HECENEKTUBHYIO cpeabl;

- KONIMYeCTBO KOJIOHWIA B HECENEKTUNBHOI cpefie, KOMYECTBO YCTOWUYMBBLIX KOJIOHWIA B CeNTEKTUBHOI cpe-
[le 1 COOTBETCTBYIOLME YACTOTbl MyTaLuii;

- 3aBMCMMOCTb KOHLEHTpauusa — OTBEeT, r4e 3TO BO3MOXHO;

- faHHble napasnsesibHbIX OTpULaTesbHbIX KOHTpPOMel (pacTBOPUTENb) U MOMNOXWUTENbHbIX KOHTpoONel
(KOHLieHTpauun nccnefyemoro XMMnM4ecKoro BelecTsa v pacTsopuTenn);

- UCTOpUYEecKMe faHHble oTpuuaTenbHbIX KOHTPOnel (pacTBOpuUTENb) Y NONOXUTENbHBIX KOHTpPONenh ¢
AnanasoHamu, cpefHUMU 3HAYEHUAMMN U CTaHAAPTHBIMU OTK/TIOHEHUAMUN U LOBEPUTENIbHBIM UHTEPBANIOM (Ha-
npumep. 95 %). a Takke KO/IMYECTBOM [aHHbIX;

- CTATUCTMYECKNA aHanu3 (ANA OTAENbHbIX KYyNbTyp U KYNbTyp, 06 beAUHEHHbIX B MyN. NPy HE06X0AUMO-
CTWN) 1 p-3HayYeHns (Npu HaaMuum).

7.4.1.6 Ob6cyxaeHNe pe3ynbTaToB.

7.4.1.7 BbiBOAbI.

10
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MpunoxexHne A
(cnpaBo4Hoe)

OueHKa LMTOTOKCMYHOCTM U 4acTOThl MyTauui

LINTOTOKCUYHOCTb OLEHMBAIOT MO OTHOCUTE/bHON BbbKMBAEMOCTU (RS), T. €. No 3hheKTUBHOCTU KIOHUPOBAHUA
(CE) KneToK, BbICesIHHbIX Cpa3y nocsie 06paboTkyi, CKOPPEKTNPOBaHbIX HA MOTEPI0 BO BPeMS BO3AENCTBUS MO CPaBHEHUIO
CO CKOPPEKTUPOBaHHOM 3(PEKTUBHOCTLIO K/TOHMPOBaHUA B OTpULLATENIbHOM KOHTPO/E (BbDKMBAEMOCTb MPUHUMAIOT 3a
100 %), BbluMCAsiemMoii no chopmysne A.2. 3Ha4YeHVe CKOPPEeKTUPOBaHHON athhekTMBHOCTU knoHupoBaHus CEctopp s
KyNbTypbl, 06paboTaHHON nccregyeMbIM XMMUYECKUM BELLLECTBOM, BbIYMCNSIOT NO dropmMyie

KonnuecTBo KNETOK B KOHLE 06paboTKM
ce MMNe= ce A1
KonnyecTBo K1eToK B Havasie 06paboTku

OTHOCUTENbHYIO BbKMBAEMOCTb RS ANsi KyNbTypbl, 06pa6oTaHHO! MCCneayemMbiM XMMUYECKM BELLECTBOM, Bbl-
YUCAAIOT Mo chopmysie

CEcxopp B 06paboTaHHOl KynbType
RS = 100 (A.2)
CEcpapp B OTpULATENILHOM KOHTpONe

YacToTy myTauuii MF onpegensiot geneHvem 3peKTUBHOCTW KIOHNPoBaHWst CE MyTaHTHbIX KOIOHWIA B Cenek-
TUBHOI cpefie Ha ah(heKTUBHOCTbL KTOHMPOBaHUS B HECENEKTUBHOI cpefie, U3MepeHHOM A4/19 TOW e Ky/bTypbl BO BpeMsi
oT6opa, no dopmyne

CE MyTaHTHbIX KONOHUIA B CENeKTUBHOI cpese

MF = 100. (A.3)
CE B HecenekTVBHOI cpeae

OpheKTUBHOCTL KNOHMPOBaHWA NpK nocese B Yaluku MeTpu CE(W P BbluMCNA0T MO dhopmysie

KonnuecTBo KoMoHWi

CE (Ur>= A 4>
KonnyecTtBO BbICEAHHBIX KNETOK

Mpy UCMOML30BAHUN MUKPOTYHOUHBIX MIAHLLETOB KO/IMYECTBO KOJIOHUIA Ha flyHKY COOTBETCTBYET pacnpeneseHuno
MyaccoHa P. 3y(peKTUBHOCTL K/IOHUPOBAHUS MPU UCMO/b30BAHNN MUKPOYHOUHbIX MAaHLweTos CE,MTT) BLIUMCASIOT MO

thopmyne

-LnP(0)

CE(wi ) -  ~ . (A.5)
KONnyecTBO KNETOK, BbICESIHHBIX B /IYHKY

rae  -LnP(0) — BeposiTHOE UMC/IO MYCThIX JYHOK U3 OGLLEro Ync/a 3acesHHbIX JIYHOK, onpegensemMoe no dopmyse

Yncno nycTbIx IyHOK
LnP(0) =-Ln (A.6)
Yncno 3acesiHHbIX JYHOK

u
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MpunoxeHune A
(cnpaBouHoe)

ConocTaBfieHne CTPYKTYpPbl HACTOAWEr0 cTaHAapTa
CO CTPYKTYpPOi NPUMEHEHHOro B HEM MEXAYHAapOAHOTo AOKYMEHTa

Ta6nnya OAN

CTpyKTypa HacTosiljero ctaHgapra

Beepnexue (1- 3)

1 O6nacTb NPUMeHeHns
2 TepMuHbI 1 onpegenexus (npunoxeHue 1)

3 OCHOBHbIe MOMOXEHNS 1 orpaHuyeHns (4— 6)
3n
3.2
3.3

4 MNpuHUMN ncnbiTaHni (7.8)
41
4.2

5 Onucanune metoga (9— 24)

5.1 MNoaroTtoBka

5.1.1 Knetku

5111

5.1.1.2

5.1.1.3

5.1.2 Cpepa v ycnoBsus KynbTUBUPOBAHUS

5.1.3 MNMpuroTtoBneHve KynbTyp
5.1.4 MeTtabonuyeckas aktmBaums
5.1.5 MNoarotoeka nccnenyemoro BeLecTsa

5.2 YcnoBus UcnbITaHwuit
5.2.1 Pactsoputenu

5.2.2 OnpefenexHne LUMTOTOKCMYHOCTU 1 BblIGOP BO3AEN-
CTBYIOLLMX KOHLIEHTpaLnii
5221

5.2.22

5223

5.2.24

5.2.25

5.2.26

5.2.3 KoHtponsa

5231

5.23.2

12

CTpyKTypa MmexayHapoaHoro fJokymeHta OECD Test
476:2016

BBepneHue
1
2
3

OCHOBHbI€ NOI0XEHUsI N orpaHu4veHus
4
5
6

MpUHLUMN ncnbiTaHui
7
8

OnucaHve metoga

MogrotoBka

Knetku

9

10

n

Cpefia 1 yCnoBus Ky/fibTUBMPOBaHNS
12

MpuroTtoBnexHune KynbTyp

13

MeTabonunyeckas aktmsauus

14

MogrotoBka nUccnefyemoro BellecTsa
15

Ycnosus ucnbiTaHuii

PacTBopuTtenn

16

OnpefeneHne UUTOTOKCUYHOCTU U BbIGOP BO3AENCTBYIO-
LUMX KOHLeHTpaLuii

17

18

19

20

21

22

KoHTposn

23

24



OkoHuaHue Tabnuubl JA. 1

CTpyKTypa HacTosilero ctaHaapTa

6 Ycnosusi npoBefeHns ncnbitannii (25— 34)

6.1 O6paboTKa KNeToK nccnegyembiM XMMUYECKUM BeLe-
CTBOM

6.1.1

6.1.2

6.2 Bpemsi heHOTMNMYECKOl 3Kcnpeccun n UsMepeHune
YyacToTbl MyTauuii

6.3 Ksanmdpmkauus naéoparopuu
6.3.1

6.3.2

6.4 [laHHble NCTOPUYECKOro KOHTPONSA
6.4.1

6.4.2

6.4.3

6.4.4

6.4.5

7 OaHHble 1 oTyeT (35— 44)

7.1 MpepcTasneHne pesyLTaroB
711

7.1.2

713

7.2 Kputepum npuemnemMoctu

7.3 OueHKa 1 uHTepnpeTaumsa pesyibTaros
731

732

7.33

734

7.35

7.4 OTYeT 0 pe3ysnbTarax UCTbITaHWi

Mpunoxexune A
OueHKa LMTOTOKCUYHOCTU 1 HacToTbl MyTaLmii

Mpunoxexune OA ConocTas/fieHve CTPYKTYpbl HACTOALLENO
cTaHgapTa Co CTPYKTypoii MPUMEHEHHOTrO B HEM MeX[y-
HapoHOro fOKyMeHTa

Bubnnorpadus

FOCT 32638- 2020

CTpyKrypa Mex/AyHapojHOro fokymeHTa OECD Test
Ne 476:2016

Ycnosuisi NPoOBeAeHNS NCMbITaHni

O6paboTka K/IETOK WCCeyeMbiM XUMUYECKUM Belle-
CTBOM

25

26

Bpems dheHOTMNNYECKON 3KCMpeccun U U3MepeHue ya-
CTOTbI MyTaLmii

27

Ksanudprkauua naboparopuu

28

29

JaHHble NCTOPUYECKOro KOHTPO/A

30

31

32

33

34

[aHHble n oTyet
MpeacTtasneHne pesynbTaTtos

35

36

37

Kputepun npuemnemoctun

38

OueHKa 1 nHTepnpeTauus pesynbTaToB
39

40

11

42

43

OTYeT 0 pe3y/bTarax UCMbITaHwii
44

Bubnuorpads

Mpunoxexune 1
TepMuHbI 1 onpeaeneHns

Mpunoxexune 2
OueHKa LIMTOTOKCUYHOCTYW 1 YacToTbl MyTauuii

'Bubnunorpadua pasmelleHa B KOHLE HACTOSILLEro cTaHaapTa.
** MpunoxeHne 1 pa3mMelLieHo B pa3ferne 2 HacTosLero ctaHaapTa.

MpumeyaHne — Tllocne 3arof0BKOB pa3fesioB HACTOALWErNO CTaHAapTa NpyBeAEeHbI B CKOGKax HoOMepa aHa-

NIOTUYHBIX UM naparpadgoB MeXxayHapoHOTo JOKyMeHTa.

13
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