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MNpepgnucnoBne

1 NOAIrOTOBJ/IEH ®epepanbHbiM rocyfapCTBEHHbIM BGHOMKETHbIM yupexaeHnem «POCCUNCKUIA WHCTU-
TYyT cTaHgaptTusayum» (OrbY «MHCTUTYT cTaHAapTM3aunn») Ha 0CHOBe COOGCTBEHHOrO nepeBoja Ha PyCcCKui
A3blK aHI10A3bIYHOM Bepcun cTaHgapTa, yka3aHHOro B NyHkTe 4

2 BHECEH TexHu4yeckum KOoMuUTeTOM no ctaHgapTtusauum TK 326 «buotexHonorum»

3 YTBEPX/JEH W BBEJEH B EMCTBUE MMpukasom defepanbHOro areHTcTBa Mo TEXHUYECKOMY pe-
rynuposaHuio n metponoruu ot 11 asrycta 2023 r. Ne 635-cT

4 HacTtoAwmin cTtaHgapT MAEHTUYEH MexAyHapoaHomy cTtaHgapty MCO 20688-1:2020 «BuoTexHo-
norna. CuHTE3 HYK/IEeWHOBbLIX KMCNoT. YacTb 1. TpeboBaHUA K NPOU3BOACTBY U KOHTPOJ/IIO KayecTBa CUHTe-
31poBaHHbIX 0nuroHykneotugos» (ISO 20688-1:2020 «Biotechnology — Nucleic acid synthesis — Part 1:
Requirements for the production and quality control of synthesized oligonucleotides», IDT).

MexayHapoaHblii cTaHfapT paspabotaH TexHuyecknm komutetom WCO/TK 276 «BuotexHonorms»
MexayHapoaHoli opraHusayum no ctaHgaptusauum (MCO)

5 BBEJEH BIEPBbIE

6 HekoTopoe 3NeMeHTbl HaCTOSsILWEro cTaHaapTa MoOryT SiB/ISATbCA 06beKTaMy NaTeHTHbIX NpaB

MpaBuna NpuMeHeHNa HACTOALWEro cTaH4apTa YyCTaHOB/IeHbl B cCTaTbe 26 defepanbHOro 3akoHa
oT 29 mwoHa 2015 r. Ne 162-03 «O cTaHgapTusauum B Poccuiickoin depepauyumn». MHdopmaynsa o6 uns-
MEHEeHMAX K HACT OsLLeMY CTaHgapTy Nnyb6MkyeTCcsa B eXerogHom (No cocTOAHUI0 Ha 1aHBapsa TeKywero
roga) MHoOpMaLMOHHOM yKaszaTene «HaumoHanbHble cTaHfapThbi», a oduunanbHbll TEKCT W3MEeHeHui
M NONpaBOK — B €XEMECAYHOM WMH(POPMAaLMOHHOM yKasaTesie «HauuoHanbHble cTaHfapTbhi». B cnyvae
nepecmoTpa (3aMeHbl) UK OTMEHbl HACTOALWEro cTaHjapTa CoOOTBETCTBYLULee yBegoMNeHne byneT
ony6/1MKkoBaHO B 6amxalillem BbIMYCKe €XeMeCAYHOro WMHGOopPMauMOoHHOro ykasaTensa «HauuoHasnbHble
cTaHgapTbl». CooTBeTCTBYyWLWas nipopmauuns, ysegjomneHne U TeKCThbl pasMeLllalnTCcsad Takxe B UH-
hopMayMoHHO cucTeme 06WENO NONb30BaHNS — Ha oduymanbHOM cainTe degepanbHOro areHTCcTBa Mo
TEexXHNYeCKOMy perynmpoBaHunio u meTposorum B ceTn NHTepHeT (Www.rst.gov.ru)
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BBepgeHne

OpHouenoyeyHble fNUHeliHble 6MOonoNMMepbl, MNONYYEHHbIe W3 HYKIeOoTUA0B, KOTOPble Ha3biBalTCHA
KCUHTETUYECKNMUN OSITOHYKNEOTUAaMMN» UK «ONUTOMepaMn», — He3aMeHUMble KOMNOHEHTbl Ans 6uoTex-
HoMormn. Hanpumep, OHWM MCMNOABL3YIOTCA Kak npainmMepsl Ana amnandukaumm nonnmepasHoi LenHoin peakunn
(NUP = PCR), 30HAbl ansa mukpomatpuy, (OHK), peakuun MLP B peanbHOM BpeMeHW UAW Kak 30HAbl 3axBaTa
CekBeHUMOoHMpoBaHUs HoBoro nokoneHms (NGS), a Takke kak BBOAMMbIE UCXOAHble MaTepuasnbl Ans co3ja-
HVUS HEMOBPEXAEHHbIX TeHOB-MULLEHEN.

Mpon3BOACTBEHHbIN KOHTPO/Ib KayecTBa MMeeT 60MbllOoe 3HAYEeHUE B CUHTE3e O/IMTOHYKNeoTuaoB. Ko-
NnyecTBEHHOe oMnpejesieHVe guanas3oHa pasMepoB, KOHUEHTpauuu u 3arpasHuTeneid Heobxoaumo, 4To6bl
obecneuntb cobngeHne TpeboBaHUIl K Ka4eCcTBY Lie/IeBOro HasHavyeHus. YunuTbiBas, YTO OSIMTOHYKIEOTUAbI
NCMONb3YTCA B GMONOTMYECKN aKTUBHbBIX NPUIOXEHUAX, UX KAYECTBO, OCOOEHHO NocnefoBaTeIbHOCTb U KOH-
dopmauus, bygeT BAMATb HA NPUCMOCOBAEHHOCTb UM PYHKLUIO, HANPUMEP MOJIEKY/ISPHOE pacrno3HaBaHue
POACTBEHHOIO LEHTPa CBA3bIBAHWSA, XMMUYECKNX CBOMCTB. KOHKpeTHble Tpe6oBaHMa AN KaXA0ro KOHeYHOoro
NPUAOXKEHNA MOTYT OTIMYaTbCA.

HacToAwwmin ctaHpapt onpegenset ob6lime nokasaTesiv KayecTBa CMHTETUYECKMX OSIMTOHYKNeOoTMAO0B U
paccmaTtpuBaeT MX KOSIM4eCTBEHHOE onpeAesieHne N OLEeHKY KOHEeYHOro UCMno/ib30BaHus.

HacTosAwmin ctaHgapT npeAHasHavyeH ANs yAydlweHns MeHeXMeHTa KayecTBa M AJeMOHCTpaLum kadve-
cTBa NPOAYKLUN.

MexayHapoaHble, HauNOHas bHbIE UAN PerroHabHble pernaMmeHTbl UM TpeboBaHUs MOXHO TaKkke npu-
MEHUTb K KOHKPETHbIM TemaM, 3aTpOHYTbIM B HacToslWeM cTaHfjapTe. Hanpumep, ecnu CUHTE3NPOBaHHbIE
OJ/INTOHYKNEeOTMAbl WCMONb3YKT Kak 3KCNepuMeHTasbHble fieKapCTBEHHble npenapaTtbl unu dapmaleBTuye-
CKMe areHTbl, MOTyT MPUMEHATLCA perMoHasibHble pernamMeHTbl W/WAM HOPMbl Hajanexalieli NPon3BOACTBEH-
Holt npakTukn (GMP).
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HAUWOHANBbBHBLW CTAHAOAPT POCCUMCKOMN SGEAQLEPALUNMN

BunotexHonorusa
CUNHTE3 HYKNEVWHOBbLIX KNC/OT
YacTtb 1

Tp86OBaHI/IF| K npon3BoaCTBY N KOHTPOJIKO KayeCcTBa CMHTE3NMPOBaHHbIX OJTNTOHYK/1€0TNAOB

Biotechnology. Nucleic acid synthesis. Part 1. Requirements for the production and quality control of synthesized
oligonucleotides

Jata BBegeHusa — 2024—03—01

1 O6nactb NpUMeHeHus

HacToawmnii ctaHgapT ycTaHaBnMBaeT MUHUMasIbHbIA 06beM TpeboBaHWUii K NPOM3BOACTBY M KOHTPOIO
KayecTBa CUHTE3UPOBAHHbIX O/IMTOHYKNEOTUAO0B (HOMUHANBLHO A0 250 HYKNeoTWAOB).

B HacToslLem cTaHAapTe NpMBeAeHbl 06UWMe NoKasaTenm KayecTBa AJ/151 CUHTE3UPOBAaHHbIX O/TUTOHYK/E-
0TUAO0B, a Takke 06LiMe MeToAbl OLEHKN NnokasaTesieil kayecTaa.

2 HopmMaTuBHbIE CCbIJIKN

B HacTosileM cTaHfapTe HOPMAaTMBHbIE CCbISIKM OTCYTCTBYIOT.

3 TepMUHbI 1 onpeaeneHns

B HacTosllweM cTaHgapTe UCNOMb30BaHbl cneaylolmne TEPMUHbLI C COOTBETCTBYIOLW UMUK ONpeaeneHnsamu.

TepmuHonornyeckue 6asbl faHHbix MCO n MOK AOCTYNHbI N0 cnefyowmnMm MHTEpHET-agpecam:

- nnatdopma oHnaliH-npocmoTpa MCO no agpecy: http://www.iso.org/obp;

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

3.1 cepTuunyunpoBaHHbIN cTaHOapTHbIA ob6pa3sel; CCO; aTTecToBaHHbIV CTaHAapTHbIN o6pa-
3eu; ACO (certified reference material; CRM): CtaHgapTHbliii o6pasel (cm. 3.4) (CO), 04HO MAN HECKObKO
onpefeneHHbIX CBONCTB KOTOPOro yCTAHOB/IEHbI METPOsIornyeckn 060CHOBAHHON Npoueaypoii, ConpoBoXaa-
emblli cepTudukatom CO, B KOTOPOM NpuUBEAEHbI 3HAYEHME ITOr0 CBONCTBA, CBA3aHHAA C HUM HeonpegeneH-
HOCTb ¥ yTBEPXJAEHNE O METPOJIOTMYECKON NPOCNeXnBaemMocCTy.

[MCO PykoBopacTteo 30:2015, 2.1.2, ¢ USMEHEHUAMUN — NpUMeYaHus yaaneHsbl]

3.2 pyHKUMOHa/bHbIV NOKasaTenb (CUHTETUYECKUX onroHykneotmngoB) (performance) <synthetic
oligonucleotides>: Cnoco6HOCTb OJIMTOHYK/TEOTUAO0B, CUHTE3UPOBAHHLIX ANA KOHKPETHOrO WUCMO/b30BaHUA,
BK/lOYAA 6GMONOrMYecknii aHanns, BbiNONHATL TPe60oBaHMA AN 3TOTO0 KOHKPETHOT0 NPUMEHEHMUS.

MpumeyaHune 1— B cnyyae ONUIOHYKIEOTMAOB, CUHTE3MPOBaHHbIX B kavecTBe npavimepos ansa MUP, ato
CMNOCOBHOCTb TaKMX CUHTETUYECKUX OSIMFOHYKIEOTUAOB (DYHKLIMOHMPOBATL B KayecTse npaliMepos.

MpumeyaHune 2— Bcnyyae OIMIOHYKIE0TUAO0B, CUHTE3MPOBAHHBIX B KA4eCTBe 30HA0B /19 UCMO/b30BaHNs B
Mukpomatpuuax AHK, MNUP B peanbHoMm BpeMeHn win NGS, 3TO CNOCOBGHOCTb TaKMX CUHTETUYECKUX OJIMTOHYK/1E0TUAOB
co3gasatb rmbpuapl B ka4yecTBe 30HA0B C MULLEHBLIO-NOC/1EA0BATE/ILHOCTBIO O/TMTOHYKNE0TUAO0B.

MpumeyaHne 3 — OYHKUMOHA/bHBIA MOKa3aTesb NOATBEPXAAETCSH WCMbITAHWEM, OLEHUBAKOLLMM MOJSIHOTY
(hYHKLIMOHUPOBAHNA ONUIOHYKNIEOTUA0B BO BPEMSI UX COOTBETCTBYIOLLIETO MCNO/b30BaHUS.

M3pgaHne odmumnanbHoe
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3.3 yucToTa (CMHTEeTUYECKUX OINTOHYKNeoTnaoB.) (purity) <synthetic oligonucleotides>: OTHoWweHuKe
Mexay OXugaeMoW nocrefoBaTenbHOCTbIO U/MAN AANHON CUHTETUYECKUX OIMTOHYKIeOoTUA0B 1 0bwum yunc-
JIOM OJINTOHYKN1Ee0TN/0B.

MpumeyaHune 1— YnucToTa CUHTETMYECKUX ONUIOHYKNEOTMAOB MpeAcTaBnseT cob0i COOTHOLWEHUe noLia-
[N MUKa ONTMYECKOM M/IOTHOCTU, COOTBETCTBYIOLWEIO CUHTETUYECKMM OJIMIOHYK/Ie0TUAAM OXMAAeMoi nocrefosareslb-
HOCTV WWnK AAVH, U CYMMapHO NAOWaan NMKOB ONIMTOHYKNEOTUAOB. V3MepeHne OnTUYecKol mIoTHOCTU npy 260 HM
(OD 260) BbluMCAST METOAOM BbICOKO3W(DEKTUBHON XMAKOCTHON XpomaTorpadun (BOXXKX = HPLC) uam kanunaspHoro
anekTpodpopesa (K3 = CE). YMCTOTY BbIYUCASAIOT METOLOM HOpMasn3auuu naowann no pesynstaty BOXKX wnm K3 wnnm
Macc-CreKTpoMeTpUK.

3.4 cTaHpapTHbIN ob6pa3el; CO (reference material; RM): MaTepuan, AOCTaTtoO4HO OAHOPOAHbLIA W
CTabuNbHbIA NO OTHOLIEHWIO K OA4HOMY WM HECKO/IbKUM OnpefesieHHbIM CBOMCTBaM, KOTopble 6bl/iv YyCTaHOB-
NeHbl ANS Toro, 4To6bl NCNONbL30BAaTH €70 MO Ha3HAa4YeHW0 B U3MeEpPUTESIbHOM npoLecce.

[MCO PykoBopcTteo 30:2015, 2.1.1, ¢ USMEHEHUAMUN — NpPUMeYaHUs yaaneHsbl]

3.5 cuHTeTnyeckne onuroHykneotmabl (synthetic oligonucleotides): Xumuuyeckn cuHTe3MpoBaHHas
OHK (ae3okcupmnboHyknenHoBas kucnota) uam PHK (pnboHyknenHoBas KucnoTa).

MpumeyaHune 1— B CUHTETUYECKME ONIUTOHYK/IEOTUABI MOTYT ObITb BBEAEHbI Pa3/IMyHble COENHEHUS, Takme
Kak MoanVLMPOBaHHbIE HYKTEMHOBbIE OCHOBaHMWSA (CTPYKTYPHbIE 3N1EMEHTbI HYKNEWHOBLIX KUCMOT), aHanorn OCHOBaHWiA,
peakTVBbl KOHLEBOrO MeyeHus, qo/lyopecLeHTHbIE COEAUHEHNS U T. [,

MpumeyvaHne 2 — B HacTosWEM CTaHAAPTE CUHTETUYECKWIA ONIMIOHYKNEOTUA CUMTAETCS OAHOLENOYEYHbIM,
JIVHEHbIM, ANVMHOM NpubnsnTensHo ot 10 Ao 250 HyK/IEMHOBBLIX OCHOBAHUIA.

4 TpoeKTnpoBaHne 1 BbIGOP NOAXOASLIMX ONIMIOHYKEOTNAOB,
COOTBETCTBYIOLLMX MOCTAB/IEHHOW Lenm

TpeboBaHMA K KayecTBy W NOCAE[0BaTENbHOCTU CUHTETUYECKUX OJIMTOHYKIEOTUAOB 3aBUCAT OT WX
npegnonaraemoro ncnosb3oBaHua. Hanpumep, TpeboBaHMs K Ka4ecTBy npalimepa v 30HA4a B NOMMMepasHoi
uenHon peakuuun (MLP), nan B mukpomatpuue, unm B NGS 3HaunTeNnbHO OT/AiMYaloTCsa gpyr OT gpyra.

O6bIYHO NOMb30BaTENN HECYT OTBETCTBEHHOCTb 3@ YCTAHOB/IEHME TPEeOOBaHMN K KAYeCTBY OJIMTOHYKNe-
OTUA0B B COOTBETCTBUU C UX KOHKPETHLIM NMPUMEHEHUEM.

MpounsBoanTesib MOXeT NpefocTaBUTb MepedvYeHb nokasaTesieil kayecTBa, MO KOTOPOMY MOJib30BaTesb
MOXeT BbibpaTb nokasaTesb, KOTOpbIA NOAXOAWT ANA npegnonaraemoii Lesavd, HanpuMep «reHOMHOro Kave-
CTBa» WU «aeceHcmbunnsmpyrolero kayectsa» (cm. 5.2).

AhhekTnBHLIN MeHeAXMEHT KayecTBa M UCMbITaAHUA, HapA4y C OOLWMUM MOHMMaHMEeM nokasaTenel ka-
yecTBa, MOryT NpefocTaBuUTh AOCTOBEPHbIE AaHHble, YTOObI MO3BONUTD:

- Nnosb3oBaTenaM NpaBubHO BbiGpaTb ONIMTOHYKNEOTUAbl ANA NpeAnosnaraeMoro Ucnosib3oBaHus;

- [aTb nonb3oBaTesiaiM U NPOM3BOAUTENAM Nydlne BO3MOXHOCTM obmeHa nHdopmauuu u cornacosa-
HUS1 TEXHUYECKMX TpeboBaHWii ANa TPaAULMOHHbLIX OJIMTOHYKNEOTUA0B.

5 O6wme TpeboBaHNA K MEHEKMEHTY KayecTBa

5.1 O6uwune TpeboBaHus

MpousBoguTeslb CUHTETUYECKUX OJINFTOHYK/Ie0TMAO0B (fasiee — MPOM3BOAUTESNb) AO/KEH cOo34aTb WU
BHEAPUTb CUCTEMY, B KOTOPOW OMMCaHbl U AOKYMEHTA/NIbHO NOATBEPXAEHbLI CMeaylolime NpoLecchl:

a) nosydyeHue 3akasa,

b) NPOU3BOACTBO O/IUFOHYK/IEOTULOB;

C) KOHTPO/b KauyecTBa.

Ona npouecca nonyvyeHUs 3akasa A0/HKHbI GbITb ONpeaeneHbl NOAUTUKA 1 Luenn obecneyeHns KauecTsa.
Tpe6oBaHUs kK o6ecneyeHn0 KkayecTBa ANsi Nofb3oBaTesiell 3aBUCAT OT NpegnonaraemMoro Ucrnosib30BaHus,
3aMbic/la ¥ niaHa 3KCMepuMMEHTasIbHOro MeTofa M BO3MOXHOCTU MOMYYEHUS pe3ynbTaTtoB, BAUSIOWMX Ha
MOBTOPSIEMOCTb M BOCMPOM3BOAMMOCTb. Ha OCHOBE MONMTUKM oGecrneyeHus KayecTBa, Leneii oGecneyeHus
KauecTBa W KNacCOB CUHTETMUYECKUX OJIUTOHYK/IEOTUAOB (Tam, 4e 3TO NPUMEHUMO), YEeTKO YCTaHOBJ/IEHHbIX
B (hopmax npouecca 3akasa, NPOM3BOANUTE/b AO/IKEH OTC/MEeXUBaTb BbINO/HEHME 3aKa30B B COOTBETCTBUM
C npoueccamu C NMOMOLLbIO TakMX CpPeAcTB, Kak, HanpuMmep, KapTa MpoBepKM npouecca (CM. NpUMep B Npu-

2
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noxeHun A). Kpome TOro, cneayet NPpUHATbL HEOOXOAMMbIE Mepbl B OTHOLIEHUM NPOU3BOACTBEHHbIX MpoLec-
COB, YTOGbI NOYUYNTb 3amniaHMpPOBaHHbIe pPe3ysibTaTbl MyTEM U3MEpPEeHUid M aHa/IM3a KayecTBa NPon3BeaeHHbIX
CUHTETMYECKNX OJIMTOHYK/EOTNIO0B.

5.2 Knaccundumkaymnsa onMroHykneoTnnos

YT06bl CHU3UTb U3MIULLHIOWD MHAMBUAYANU3aLuo TpeboBaHuii K KauecTBy, MOXHO paccMOTpeTb Kaccu-
huKaunto ONIMTOHYKIEeOTMAO0B MO KayecTBy. Korga npovsBoauTesb 4OKYMEHTallbHO NOATBEPXKAAET Knaccugu-
KaLMlo HYK1eoTUAO0B MO KayecTBY, Klacchbl cnepyeT onpeaensTb HA OCHOBE MpeanosiaraeMoro Mcnosib3oBa-
HMsl. MeToabl OUMCTKM crieyeT BbibupaTb UM onpeaensaTb B COOTBETCTBUM C KaXAbIM Knaccom (cm. 7.3).

5.3 YnpaBneHne goKyMeHTamu

MpounssoanTenb LONMXEH uMeTb npouenypy(bl), obecneunBawLyo(ne) ynpasneHne AOKYMEHTUPOBAH-
Holi nHdopmaLmeid, BkIYaa 3anvucu, Tpebyemble HaAcTOALWMM CTaH4apToM, U NpefoTBpalleHne HenpegHa-
MEpPEHHOro MCcnofib3oBaHus N60ro NoTepsBLIEro cuiy AokKymMeHTa. Ecnn gokymeHTupoBaHHas uHdopma-
uus, BKOYaa 3anucu, ocTaeTcs Ha 3/1IeKTPOHHOM HOcuTene, NPOM3BOAUTESNb OCYLLECTBNASET KOHTPO/b 3TOM
3M1EKTPOHHOI cpegbl.

5.4 Cuctema MeHeg)XMeHTa KayecTBa

MponsBoanTeENb AO/KEH MPUHATH CUCTEMY MeHeaXMeHTa kayecTBa. OHa ycTaHaBnuBaeT Heobxoawu-
Mble npoueaypbl 1 obecneymBaeT UCNOMHEHUE NPOM3BOACTBEHHOIO KOHTPO/SA, MOMb3YysiCb 3TUMU Npoueaypa-
Mu. CuctemMa MeHeg)XMeHTa KayecTBa A0/IXKHA PerynsapHo NpoBepsiTb COOTBETCTBME NPOU3BOACTBA CUHTETU-
YeCcKUX ONIUTOHYKeoTUA0B TPpe6oBaHMSIM HacTOsILWEro cTaHaapTa.

MpumeyaHne — [N MeYeHbIX OSIMFOHYKIEOTMAOB MOMYT paccMaTpuBaTbCs LOMOSHATE bHbIE MoKasaTem
KayecTBa COr/1acHO XapaKTepucTukaM MEeTKM, Hanpumep NPOYHOCTb W AJIMHA BOMHbI (hlyopecLeHLmn.

5.5 MNepcoHan n oby4yeHune

MpousBoanTesb o6ecnedmBaeT KOMNETEHTHOCTb NepcoHana B BbINOSIHEHUM NpoLeayp, YCTaHOBEHHbIX
B HaCTOsIlLEM CcTaHAapTe, M OCYLEeCTB/ISieT COOTBETCTBYHOLWMNIA Haa30p Haa nepcoHasnom. OH o6ecneuynBaeT
COOTBETCTBYIOLYIO NOATOTOBKY U OL,EHKY KOMNETEHTHOCTU MepcoHana.

5.6 KoHTposib 6e3onacHocTu

MponsBoanTeNnb AOMXeH pa3paboTaTb nporpamMmy no mMepam 6e30MacHOCTW C YY4ETOM MNPUMEHSAEMbIX
TpeboBaHuii, 4TOo6bl 06GecneuynTb 6e30MacHOCTb MepcoHasia, BbIMNOMHAKLWENO CUHTE3 OJIMTOHYKNEeOoTUA0B W
OUYMCTKY MX B COOTBETCTBMM C HACTOSLWMM CTaHLAPTOM.

6 YnpaBneHue pecypcamu

MpousBoauTens o6ecneymBaeT COOTBETCTBYIOLEE COCTOsSHWE 06bEKTa, a TakkKe 30Hbl NMPOU3BOACTBa
onuroHykneotnaos. OH nognepxveaeT 060pyAOBaHNE U KOHTPOJIbHO-U3MepPUTE/bHbIE NPUBOpPbI B Haanexa-
WEeM COCTOSSHUM A7 NMPOM3BOACTBA CUHTETUYECKMX OJITOHYKNeoTuAoB. MMpoussoauTenb Hagnexauum o6-
pasom KOHTPONUPYET Chipbe (BKOYAs pPeakTuBbl, YACTYH BOAY W BCMOMoOratesibHble mMaTepuasbl), KoTopoe
MOXeT NoTeHUMaNbHO BAUSATbL HA KAYeCTBO CUHTETMUECKUX ONIUTOHYK/TEe0TH0B.

Mpumep 060pyAOBaHUS U KOHTPOJIbHO-U3MEpPUTEsIbHbIX MPUGOPOB, NOAXOAALMUX ANS NPOU3BOACTBA
ONMTOHYKNEOoTUA0B, NPUBeAeH B NPUIOXeHUn B.

7 TpeboBaHUA K MPOM3BOACTBEHHOMY MNpoLueccy

7.1 O6uwwmre nonoxeHusa

Mpon3BoOACTBO OAHOW NocnefoBaTelbHOCTM 06bLIYHO BKIOYAET crAeaytoLlne npouecchl:
a) CuHTes;

b) OYMCTKY;

C) KOHTPO/b KayecTBa;

d) cywky, npu Heo6xo04MMOCTHU;

€) cocTaB/ieHVNe peuenTypsbl.
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3T npouecchl A0/KHbI NPOBOAUTLCS C UCMO/Ib30BAHWEM MOAAEPXMBAEMbIX B HAA/1eXalleM COCTOSAHUN
MHCTPYMEHTOB, HanpMMep MUNEeToK Wan CYLWUIOoK.

MprumeyaHue 1— HekoTopble NPOM3BOACTBEHHbIE MPOLECCHI UCMOMB3YHOT /1Sl NPOM3BOACTBA KOMI/IEKCHBIX
COBOKYMHOCTE OJIMFOHYK/Ie0TMA0B. Hanpumep, HECKOSIbKO OITOHYKNEOTUAO0B OGBEAUHSIIOT B KOMIMJ/IEKCHYIO COBOKYM-
HOCTb. B [IpyroM BapuaHTe Takyld COBOKYMHOCTb MPOBOASAT MOCPEACTBOM MAaTPUUHOMO CuHTE3a. MOXHO BbIGpPaTh M BHE-
[pVTb COOTBETCTBYIOLLME MEPbI MO KOHTPO/II0 KauecTBa Ha OCHOBE METoAa NPoW3BOACTBA.

MpumevyaHne 2— O6Wye MeToabl ONpPeAesieHns nokasaTesnieil kayecTBa HeobsizaTeslbHO NoJoiayT Ans Ma-
TPUYHOTO CUHTE3a.

MpumevyaHne 3— B HEKOTOPbIX C/IyYasiX OAVHOUHbIE MOC/IEL0BATEIbHOCTY OSIMIOHYK/IEOTUAOB CUHTE3UNPYHOT
Ha HEOJHO3HAYHBIX OCHOBAHUSX A4J1S KOHKPETHBLIX MPUMEHEHW, TPEGYHOLLMX NIOKA/IbHOTO OTXUra (peHatypauuu). B atom
C/lyyae OCHOBAHMWSI NEepPeCcEeKalnTCs WM NEPEXOASAT Ha CneLmgUUecKuii caiit.

7.2 CHTe3 OJ/IUTOHYK/1eOTUAO0B

KOHTpoNb KayecTBa HeEO6GXOAMMO MPOBOAMTbL C UCMNOSb30BAHWEM KanMbBpoBaHHbLIX COOTBETCTBYOL UM
o6pasom 1 06CAYXNBAEMbIX U3MEPUTESbHBLIX NPUGOPOB.

CuHTe3aTopbl ONUIOHYKNEOTUAOB [O/KHbI PEry/ISiPHO NPOXOAUTb TEXHUYECKoe 06CAYyXUBaHUE U KOH-
Tponb. OnepaTopbl AO/MKHbI OGbITb AaTTECTOBAHbl COrMacHO LOKYMEHTa/lbHO NOATBEPXAEHHbLIM Mpoleaypam.
3anucu, KacawLwmecs onepayuii, COXpaHsioT.

7.3 OuncTtka

CooTBeTcTBylOULEE 060pyAOBaHNE M MeETOAbl HEOOXOAMMO BbIOMPATL Ha OCHOBE aHasM3a PUCKOB MO
NPOEKTHOM cneyundumKaLmm cUHTE3a HyK/1eoTUAO0B M MCNOMb30BaTh N0 Ha3HAYeHU B COrlacoBaHHOM C NOJib-
30BaTeNIEM pexunme.

BapuaHTbl ouncTkn BkAoYalT: BOXX ¢ o6paweHHon hasoin (C8-C18), aHnoHoo6MeHHY BIXXX (SAX,
WAX), nonuakpunamungHblii renb-anektpocgopes (PAGE), kapTpuaX O04YUCTKM onuroHykneotngos (OPC),
OUMCTKY BbICOKOIi cTeneHun ot coneii (HPSF) n npsamoe ocaxaeHue (o6ecconuBaHune). MeTos OUMCTKUM MOXHO
Bbl6paTb B COOTBETCTBUM C npeanonaraemMblM Ha3Ha4yeHMeEM OJINTOHYKNIeOoTuaoB. 3annucb MCNOSIb30BaHHOIO
MeToAa COXPaHsIoT.

Onepauun OYMCTKM [O/DKEH BbINOMHATL KBaNUUUMPOBaHHbLIA nepcoHan. 3anucu onepauuii co-
XPpaHAawT.

7.4 TlpoBepka ob6ecneyveHns KavyecTBa

MpoBepKy oGecneyeHns KayecTBa BbIMOMHSAT C NOMOLbIO Hag/iexalum o6pa3oM KasMGpoBaHHbIX U
06CYyXMBAEMbIX U3MEPUTENbHbBIX MPUGOPOB. VI3MepeHNa AOMKHbI BbIMOJIHATLCSA KBANUMULUPOBAHHLIM Mep-
COHa/IoM B COOTBETCTBUM C JOKYMEHTA/IbHO MOATBEPXAEHHbLIMU NpoueaypaMu. Kpome Toro, 3anucb onepauuii
HEeo6X0ANMO COXpaHsATb. Mpouecc KOHTPOA KayecTBa NPOBOASAT, YTOGbLl YCTAHOBUTb UAEHTUYHOCTb, YACTOTY,
KOJINYECTBO, MPUMECK 1 ApYTUE BaXHble CBOWCTBA O/IMTOHYKNE€0TUAA B COOTBETCTBMM C €70 NpeanosiaraemMbim
HasHaueHuem.

7.5 Cywka

CyLKYy MOXHO BbINOMIHATbL C NOMOLWbIO 060pyA0BaHMA 419 LEHTPO6EXHOro ucnapeHus, cyb6nmmanmnoH-
HOW CYLUKW WU BO3AYLIHOM CYLUKW.

OTn onepauuu BbIMNOMHAET KBaNUMUUUPOBAHHbIA MepcoHan B COOTBETCTBUM C AOKYMEHTasIbHO MNOj-
TBEPXAEHHbIMU Npouedypamu. Kpome TOro, 3anucb onepaumnii HE06X0ANMO COXPaHATb.

7.6 CocTtaBneHue peuenTtypbl

3T onepauuy BbINOMHSET KBANU(UUUPOBAHHbIM MepcoHan B COOTBETCTBMM C [JOKYMEHTa/IbHO Nofa-
TBEPXAEHHbIMW MpoueaypaMu. Kpome Toro, 3anuchb onepauuin HE06X04MMO COXPaHATh.

8 Tpe6oBaHUS K NPOLECCY KOHTPOSS KayecTBa

8.1 O6wue NONOXEHUSA

[Mpouecc KOHTpPONA KayecTBa NPOBOAAT, 4YTOOLI YCTaHOBUTb MOAEHTUYHOCTb, YNCTOTY, KO/INYECTBO, Npu-
MeCcun n gpyrme BaXHble cBolicTBa OJ/INTOHYKNEeoTnaAoB B COOTBETCTBUN C UX NpeagnonaraeéMbiM HasHa4YeHUeEM.

4
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Bbl6l/|palOT cooTBeTCTBYyHOWIME MeTodbl U NpoBOAAT Banungaunto And yCTaHOBNEHUA UAEHTUYHOCTU U
KadecTBa OJ/INTOHYKNEeoTnaoB.
Vi3mepeHus 40/1KeH BbINONHATb KBaﬂVI(*)VILI,VIpOBaHHbIVI nepcoHarsn.

8.2 Banupauus v Bepudukayns aHaIMTUYECKMX METOL0B

AHanuTuyeckme meTodbl, UCNOMb3yeMble A1 BbINO/IHEHWS KOHTPO/SA KayecTBa W onpegenieHns napa-
MeTpOB KauyecTBa, nognexar sanujauuun n sepudmkauyun. Mpudopbl A0/IKHbI 6bITb KannbpoBaHbl € UCMOJb-
30BaHneM cepTuULMPOBaHHbBIX CTaHAAPTHbLIX 06pa3LoB.

MpumevyaHne — [MpUMEP KOHTPO/ISI TOUHOCTU M3MEPUTENBHBLIX NMPMBOPOB C MCMOMb30BaHMEM CEPTUULMPO-
BaHHbIX CTaHAAPTHLIX 06Pa3LI0B U CTaHAAPTHLIX 06pa3LIOB NPUBEAEH B NPUIOXeEHUN E.

8.3 VI[[eHTUYHOCTb U YucToTa

8.3.1 NaeHTnYHOCTbL 6a30BOW NOcC/ef0oBaTe/IbHOCTU

Ba3oByl nocnegoBaTesibHOCTb MOXHO ONpefennTb NOAXOAALWMMU MeTogaMu, Hanpumep uoHusauunen
MeTofoM 3nekTpopacnbisieHns (ESI) nan maTpuyHO-aKTUBMPOBAHHOI nasepHoii gecopbuueii/moHnsauneii
(MALDI) B KauecTBe MUCTOYHMKA MOHOB, C UCMOMbL30BaHNEM BpeMeHu nponeta (TOF), MOHHOWN NOBYLUKOW UMK
KBagpynosbHbIM Macc-cnektpometpom (MC = MS) B kauecTBe aHanusaropa macc, WaM MeToAom onpejene-
HUA nocnefoBaTesIbHOCTM aMUHOKUCNOTHbLIX OCTaTKOB.

MpumevyaHne 1 — Tlpumep nNoATBEPXAEHMS 6Ga30BbIX MOCNef0BATENBHOCTEN C WCMNONb30BaHWEM Macc-
CMeKTpoMeTpun nprBeaeH B npunoxeHum D.

MpumeyaHne 2— Macc-CNnEKTPOMETPUIO MOXHO MCMOSMb30BaTh A1 ONpefesieHnsa nocnefoBareibHoCTU Ko-
POTKMX O/IUTOHYKNEOTUAOB, B TO Xe BPEMS CYLLECTBYHOT OrpaHMyYeHnsa Ha TOYHOCTb aHasn3a A/1a onpejesnieHnsa nocnepno-
BaTe/IbHOCTY, 3aBUCALLEN OT A/IMHbI CUHTETUYECKMX ONIMTOHYKIe0TUAOB.

OnpepeneHHass MAEHTUYHOCTb 6a30BOli MOCNeAOBaTENIbHOCTM AOJ/IKHA OblTb AOKYMEHTa/IbHO noj-
TBEPXAEHA.

8.3.2 YwucTtoTa

UnCcToTy AaHHOrO Hyk/eoTuga ANA KOHKPETHOro npejnosiaraemMoro UCnosib30BaHWUS crieayeT onpeje-
NATb U COrnacoBbiBaTb MexXa4y NpoussogutesieM U Nosb3oBaTenem.

MpuvMep — UYUCTOTY CUHTETUYECKOTO OJIMFOHYKNEOTWAA MOXHO OMpefeMThb Kak OTHOLe-
HVe MeXay KO/IMYeCTBOM MpeanosiaraemMoro HykneoTuaa v o6LMM KOMMYECTBOM OJIMFOHYKNe0TUAOB.
Mpeanonaraemblii(e) HykneoTua(bl) — 3TO ONUTOHYKIEOTULA(bI) C «OXUAAEMON ASIMHON LENOoUKM» U/Mav npa-
BW/IbHOM NOCNefoBaTe/NIbHOCTbIO.

MeTofbl onpefesieHna YNCTOTbl MOTYT BK/IOYaTb OAUH WM HECKONIbKO U3 cnefyllwmux MeTofoB:

a) aHaNMTUYECKUA c obpalw,eHHOoW ha3oil NIM NMOHOOOMEHHY BbICOKO3I((EKTUBHYH XUAKOCTHY XpO-
maTorpaduio;

b) KanunnsapHbIn 1AM 6M104YHLIA renb-anekTpodopes ¢ Banngayneli OTKINKA OTHOCUTENbHON NUHENR-
HOCTH;

c) MC (Hanpumep, ESI nwnn MALDI B kauyecTBe MCTOYHUKA MOHOB, TOF, MOHHYIO NOBYLIKY UK KBagpy-
nonbHyto MC B KayecTBe aHanusatopa macc);

d) onpepeneHne nocnefoBaTesIbHOCTU aMUHOKUCOTHBIX OCTaTKOB.

MpnmevyaHne — CUHTETUYECKUE OJIMTOHYKIEOTUAbI ABMAIOTCA KOMMIEKCHLIMA MOJIEKY/1IaMy 1 AaloT pasHble
pe3ynbTarbl Ha OCHOBE MPOEKTUPOBaHUA OJIMTOHYK/1IEOTUA0B 1 NMPOM3BOACTBEHHOIO npouecca.

OnpegeneHHas ynctoTta JoshkHa ObiTb 3a40KYMEHTUpPOBaHa.

8.3.3 lMpumecwn

B HeKOTOpbIX 3afavax BaXHO onpeaennTb NpumecH.

Mpuemnemyto CTENEHb WM AManas3oH NPUMeceil JaHHOro OJINToOHYKNeoTuaa A5 KOHKPeTHOro npepano-
naraemoro NpuUMeHeHWUs criefyeT onpeaenuTb U cornacoBaTb MexXay NpousBoAuTEsIeM M nosb3oBatenem. B
obwem, NnpuMmecb — 3TO KOSIMYECTBO OJIUTOHYK/IE0TUAA, KOTOpOe MellaeT npegnonaraeMoMy NPpUMEHEHUH0.
CTeneHb NpuMeceil Heo6xoAMMO onpeaensiTb NOAXOAALMM METOAOM.

MprumevyaHne — lMpumecyu BKIHOYAKT (HO HE OrpPaHMYMBAIOTCA 3TVMM) OPraHWYEecKUii pacTBOPUTESlb, MOHOHY-
KNeoTnabl, HYKNENHOBbIE KUC/IOTbI C KOPOTKON LIENOYKOI MM ¢ HenpaBuIbHO MOC/1eA0BaTe/IbHOCTLHO.

MeToabl onpepneneHnn npmmeceﬁ MOTyT BK/1KO4YaTb OAWH WU/IN HECKOJ/IbKO MEeTO40B B COYETaHUNN:
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a) aHanMTUYeCcKMii ¢ obpalLeHHON ha3oil NanM MOHOOOGMEHHYH BbICOKO3(hEKTUBHYIO XpomaTtorpaduio;

b) KanWNNApHbIA UNK 6N0YHBIA renb-anekTpodopes ¢ Banugaunen oTkIMka OTHOCUTENIbHOW NTMHENHO-
cTu;

c) MC (ToF nnu ESI);

d) onpepgeneHve nocrnefoBaTebHOCTM aMUHOKMC/IOTHBIX OCTaTKOB.

BbisiBNeHHble NpUMecy J0/KHbI ObiTb 3a40KYMEHTUPOBAHbI.

8.4 Konwu4yecTtBO

8.4.1 O6wmne nonoxeHusd

[na npepgnonaraemoro aHanusa no npefsapuTenlbHOMY COr/1acoOBaHUIO [0/KHO ObiTb nNpeacTaBneHo
[0CTaTOYHOE KO/INYECTBO OJINTOHYK/1€0TUOB.

MpounssoanTenb AO/MKEH NOATBEPAUTL, YTO CMHTE3MPOBAHHOE KO/IMYECTBO COOTBETCTBYeT TpeboBaHu-
AM Monb30BaTesnis.

CornacoBaHHOE KOJ/IMYECTBO CUHTETUYECKMX OJIMTOHYKIEOTUAO0B HEO6X0AMMO MNOATBEPAUTH AOKYMEH-
TanbHo.

8.4.2 KoHueHTpauunsa

M3mepeHne KOHUEeHTpaLuun OJIMTOHYKNEOTUA0B MOXHO MCMNO/Ib30BaTh Kak YacTb npouecca KOHTPOsA Ka-
yecTBa BO BpPeMs NPOM3BOACTBA WM UCMbITaHUA (NpoBepku) Npoaykunmn. OnNTuyecky naoTHocTb (OD) MOXHO
MCMoNb30BaTh AN1A U3MEPEHUA KOHLEHTpauuu ONUIOHYKNeoTUAO0B, NPUCYTCTBYWOLWNUX B pacTBope. B obuem,
NCMONb3YIOT ONTUYECKYIO MAOTHOCTL NPU AJ/INHE BOJIHbI 260 HM.

MONAPHY KOHUEHTPaLUUIo BbIYNCAAIOT HA OCHOBE KO3(huuymeHtTa MONAPHONA IKCTUHKLMK 1 OD. dopmy-
na (C.1) n napameTpbl 415 BblYNCAEHUS KO3 huumeHTa MONAPHON IKCTUHKLMM NPMBEAEHbl B NpuioxeHun C.

MocKonbKy B BblYMCAEHUN KO3 hULMEHTa MOMAPHON IKCTUHKLMM UCNOMb3YIOT pas/iniHble A0NyLeHuns,
JaHHble 0 KOahIMUMEHTE MONAPHON SKCTUHKLMMK, BKAKOYAsA MCMNOMb3yeMble AONyLeHUs, Heobxoanmo nog-
TBEPAMTb AOKYMeHTanbHo (cMm. [7]).

MOXHO TakKXe MCnonbL3oBaTb Apyrne Metobl, Taknme kak BOXKX, Ana namepeHusa KOHUEHTpauuu nocne
JeMOHCTpauum Koppensuum ¢ ONTUYECKOW MAOTHOCTbIO, eCu NPUMEHUMO, NyTeM ucnonb3oBaHusa CO wam
CCO onuroHykneoTtuga.

M3MepeHHY KOHLEeHTpauutio HeobxoamMmo 3a0KyMeHTUPOBaThb.

8.4.3 Macca

Maccy yka3biBalOT B HAHOrpammMax unu npeobpasyemMbix npocnexunsaemblx eguHuuax CU.

Maccy Bbl4MCNAIOT No hopmyne

T = 00260 mVj - C mD, Q)
roe m —  mMacca, Hr;
07260 onTnyeckaa MNAOTHOCTb Npu 260 HM;
vV f- 06BbEM XNAKOCTU, MN;
C — koathuyumneHT npeobpasoBaHuns, Hr/mn

D —e ko3athpuumneHT pazbaBneHus.

8.5 MonsapHas macca n/vnu gnmHa 6as

MonsipHY0 Maccy u/wunu AnnHy 6a3 CUHTE3MPOBAHHbLIX ONIMTOHYKIE0TUA0B cnegyeT onpefensatb U nog-
TBEpXAaTb AOKYMeHTasllbHO. MOASApHYH Maccy MOXHO onpefenutb HenocpeacTBEHHO, MCNOo/b3ys Macc-
cnektpomeTpuio (MC) (Bknwouvaa ESI manm MALDI B kayecTBe MCTOYHMKA MOHOB, TOF, MOHHYHO NOBYLUKY WK
KkBagpynonbHyto MC B KayecTBe aHanm3aTtopa Macc) Uanm KOCBEHHO, MOCPeACTBOM 3anekTtpodopesa, metoga-
MK 6104HOrO renb-anekTpodpopesa UAn KanuaaspHoro anekTpodopesa, ynpaBnsieMbiM1 No npuéopam.

Onepauunio NOATBEPXKAEHUA AO/HKEH BbINOMHATH KBA/IM(UUMPOBAaHHbLI nepcoHasn, a 3anucu onepa-
LUUN — COXPaHATLCH.

Macc-cnekTpomeTpua (MC) — 3To meTof onpepesieHus oblieit maccbl aToMOB B Mosiekyne. Mpu uc-
nonb3oBaHnn MC MOAAPHY MacCCy CUHTETUYECKUX OIUTOHYKEOTUAOB BbIYMCAAKT NOo hopmyne

M=[{#dA m313,200) + (#dC m289,17) + (#dG +329,19) + (#dT w304,18) + (#dU +290,16) + (#/*314,18) +

+ (#rA *329,19) + (#rC +305,17) + (#rG m345,19) + (UrU *306,15)} + (#r/ *330,20)-62] + 1, @)
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roe M — monsipHass macca, r/Mmonb;
#dA — uncno ageHuHa (Ae30KCMPUBOHYKIENHOBas KUCNoTa);
#dC — uncno ynto3nHa (4e30KCUPUBOHYKNEenHoBass KUCNoTa);
#c/G — uyncno ryaHuHa (fe30KCuprMBOoHYKIenHoBasa KUcaoTa);
#dT — uucno TMMuHa (8e30KCMPUOOHYKIEMHOBAS KUCNOTa);
#dil — uncno ypauymna (ge3okcupnboHyKIeMHoBas KUCioTa);
#/ — umcno uHosnHa ([e3oKCcnpMOOHYKNEenHoBas KMCNoTa);

#A — uyucno ageHunHa (puboHyknenHoBas Kucnorta);

#rC — yucno uutosmHa (pMOOHYKNEenHoBas KucnoTay);
#rG — uuncno ryaHmHa (pnboHykenHoBas KucnoTa);
#rU — uucno ypauuna (pnboHyknenHoBas kucnoTta);
#rl — 4ucno nHosuHa (PNGOHYKIEeNHOBAasA KUCNOTA).

MpumevyaHne 1— Cwm. [8]—[12], a Takke C.1 uTabnuuy C.1 ansa AONOMHUTENBHOW UHGIOPMALMN.
MpumevyaHne 2— dopmyny (2) MOXHO UCMOIL30BATb A1 BbIYUC/IEHWS MOJISIPHOM Maccbl Ha OcHoBe 3'-Tep-
MUHaUTbHON Moaudomkaumm hocdOpHO KMCAOTHI.

Ecnu ncnonb3yoT gpyryto gopmyny, aTo He06X04MMO NOATBEPANTL LOKYMEHTA/IbHO.

MOﬂﬂpHy}O Maccy OJINTOHYKNneoTnaoB C MO,EI,I/IC*)VIKaLI'I/IﬂMVI MOXHO BbIYMNC/INTb C NOMOLWbK 3HAYEHNA MO-
NAPHOW Maccbl MOAUMULMPOBAHHBIX COeAMHEHU, NpuBeAeHHbIX B npuMmepax B C.2.

8.6 Temnepatypa nnaBnenunsa (TT)

3HauveHne TT BbluucaawT no copmyne (F.1), npuBegeHHol B npunoxeHun F 3HadyeHne TT [O/IKHO
ObITb 3a40KYMEHTUPOBAHO W BbIYUC/IEHO.

8.7 TlpoTtokon

MpoTOKON CUHTE3a OIMTOHYKNEOTUAOB AO/KEH BKAOYATh B T. Y. CNeAyoLWy nHhopmaymio:
a) naeHTudmnkaTop Npoaykuum;
b) 4MCn0 NOTOB NPOAYKLUU:
- npouecc npovM3BOACTBA M KOHTPO/b KavyecTBa A0/KeH obecneynTb NPOCNeXuBaHne cBA3M,
C) CUHTEe3 Mo 3akasy nosib3oBaTens;
d) meTton ouncTku;
€) nocnefoBaTeNlbHOCTb ONIUTOHYK1E0TUAOB:
- onucaHune AO/MKHO ObITb B dpopme koga no IUPAC, npumepsbl npuBeAeHbl B npuaoxeHnn C;
f) mMonaApHy maccy B rpammax Ha MOJib W/WAW YUCNO OCHOBaHWA (ganHy 6a3).

MpumedyaHune 1— Cwm. chopmyny (2). B npuHUMne, MonsipHasi Macca /1t KOMNOHEHTOB OJIUTOHYK/IE0TU0B He
COAEPXUT MOAMMMKATOPLI, BKKOUAIOLLME NIMHKEPLI. MpeanonaraeTcs, YTo dpocdatHas rpynna Ha 5’-KoHLUE He CyLLeCTBYET,;

0) dopmyny, UCMNONb3yEMYH A1 BblYUCNEHUA MOJISAPHON MaccChl;
h) eanHuubl OD.

MpumeyaHne 2— OD — LIMPOKO NCMOSIb3YEMOE BbIPXEHUE KOMMYECTBA OSIMTOHYK/IEOTUIOB.
MpnmevyaHne 33— Cwm. 8.4.3;

i) paHHble MO KO3 PULMEHTY MOMSAPHON IKCTUHKLMKN, BKAOYAA NPUMEHSIEMbIE AONYLWLEHUS.
MpumeyaHune 4— Cwm. copmyny (C.1);
j) obuiee yncno Monei.

MpumeyaHne 5 — 3T0 3HAYEHWE MOXHO BbIMUC/AWNTL HA OCHOBE MokKasaresieil ONTUYECKOW MAOTHOCTW, Mpu-
BeAeHHbIX B Tabnvue C.1, un chopmynsl (C.1), npuBeAeHHOW B npuioxeHun C;

k) Temnepatypy nnasneHus (7T1),

) cogepxaHue ryaHuHa-uuto3nHa (GC);

T) PeKoMeHAO0BaHHOEe COCTOsHMEe (Hanpumep, KOHKPeTHbIN 6ydep, Bkaovas 6ydep TE) A4na nOBTOPHO-
ro cycneHAMpoBaHUA CUHTETUYECKUX OSTUTOHYKNEeOTN0B;

M) A[aTy OKOHYaHWA cpoka AelcTBus:
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- O0aTy OKOH4YaHKUA CpoOKa ,D.eﬁCTBVIH cnepnyet onpegendTtb no aMmnmpnyecknm gaHHbIM — OUEHKN CpOKa
TOAHOCTU MOXHO NMPUMEHATb Ha OCHOBE pe3y/ibTaToB aHas/IOTM4YHOro nccnepgoBaHua cTabmnbHOCTH OJINTOHY-
KneoTtnaos.

MpumeyaHune 6 — B kauecTBe npumMepa: 0ObIYHbIA CPOK FOAHOCTW COCTaBASET [Ba rofa A/1s BbICYLUEHHbIX
MPOAYKTOB, XpaHALMXCA npu Temnepatype 4 °C, v ogyH rog — 415 NPOAYKTOB B PacTBOPE, XPaHALLMXCA Npy Temnepa-
Type muHyc 20 °C;

0) YCNOBUS XpaHeHus:
- YCNIOBMA XpaHeHWUs A0J/DKHbl ONpeaensitbCs No 3MNUPUYECKUM AAaHHbIM — YC/IOBUSI XpPaHEHUsS MOryT
NPUMEHATLCS Ha OCHOBE Pe3y/ibTaToOB M0 aHa/IoMMYHbIM UCCef0BaHUAM CcTabuNbHOCTU OIMTOHYK/IEOTUAO0B.

MpumedyaHune 7 — O6bIMHO 3TO Temnepatypa 4 °C An1s BbICYLUEHHbIX NPOAYKTOB 1 MuHyc 20 °C ans npogyk-
TOB B pacTBOpe, B TO Xe BPeMsi MOXHO UCMO/1b30BaTh ApYyroi TemnepaTypHbIii Auanas3oH Ha OCHOBE COTfalleHns Mexay
nonb3oBaresieM v Npou3BoAUTENEM;

p) YC/NOBUSI OTIPy3KW.

8.8 Bepudmnkaymnsa KOPpPEKTUPYOWNX AENCTBUIA N YNyULLEHW

CucteMa MeHeaXMeHTa KavyecTBa A0/KHA OCYLLeCTBAATbL AENCTBUS MO YCTPAHEHUIO MPUUUH A/ Npo-
6nem, BKIoYan HECOOTBETCTBMSA UM Xanobbl 3aka3umMka Ha KauyecTBO NMpoaykuuun. Ecnu nopteBepxaaeTca BO3-
MOXHOCTb Yy/ydlleHnss NpoAayKuun, To cnefyeT pacCMOTpeTb COOTBETCTBYHLWMe gelicTBuss. Cuctema MeHen-
XMEeHTa KauyecTBa f0/kHa o6ecneynTb 3anncum 0 KOPPEKTUPYLWNX AeRCTBUAX UAN YYULLIEHUAX N COXPAHUTb
nx. Cuctema MeHegXMeEHTa KayecTBa AO/HKHA PErynsapHO aHaM3MpoBaTh CTaTyC KOPPEKTUPYIOLWLNX AeRCTBUIA
N YyNyyLWeHNiA.

9 [onosiHnTesibHble TpeboBaHUSA AJ11 CUHTETUYECKMX ONiMroHykneotngos (PHK)

TpeboBaHuA K cUCTEME MeHeIXMeHTa KayecTBa, NpuBeAeHHble B pasfenax 4—=8, AO/KHbl Takke npu-
MEHATbCA K cuHTeTn4ecko PHK.

Kpome TOro, BBuay cknoHHoct PHK K pa3noxeHuto katabonnyeckumu dpepmeHTamu, NpUMeHaIoT cre-
Aywoluime AononHUTENbHble TpeboBaHusN:

a) Heob6XoAMMO MCMOJb30BaTb CTEPU/IN30BaHHYI0, He cofepxXallyt Hykneas annapartypy, Hanpumep
KOHTelHepbl U HAKOHEYHWKMW;

b) uncTtaa Boja wmnn GydrepHble pacTBOpbl, UCMONb3yeMble ANA NPOM3BOACTBA, AO/MKHbI U3roTaBiun-
BaTbCA Ha OCHOBE BOfbl, MOJIYYEHHON W3 KOHTPOSIMPYEMOW CUCTEMbI OUYMCTKU. S/IEKTPONPOBOAHOCTL BOAbI,
NOJSIlY4EHHON U3 MPUHATON CUCTEMbl OYMCTKM, HEOOXOAMMO PErynsipHO NPoBepPATb. PeakTuBbl AO/MKHbI Npu-
roTaB/MBaTbCA Ha COOTBETCTBYIOLEM 060pPYA0BAHUMN B KOHTPONIMPYEMBIX YCNOBUAX, YTOObI n3bexarb 3arpas-
HeHUA Hyk/neasamu. [JONOMHUTENILHO A4/1 BbICYLWIEHHON NPOAYKUUW npegynpexgatolwmne 3asasieHnsa LOSHKHbI
cnoco6cTBOBaTh GbLICTPOMY MCMOIL30BAHMIO PEeakTUBOB MOC/Ee TOro, Kak OTKPOKT repMeTUUHO 3aKynOpPEeHHbI
cocyf. MaTtepuansl cnefyet TpaHCNOPTUPOBaTh B CyXxOM Bufe. Ec/iv npoAykunio TPaHCNOPTUPYIOT N XpaHAT
B pacTBope, ee Heo6X0AMMO AepXaTb B 3aMOPOXEHHOM COCTOSSHUM NPW TPAHCNOPTUPOBAHUM U XPaHUTb Mpu
Temnepatype muHyc 80 °C.
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MpunoxeHve A
(cnpaBo4Hoe)

KapTa npoBepku npouecca

B Tabnuue A.1 npeacTaBneH nNpUMep KapTbl NPOBEPKY MPOLIECCa, KOTOPY MOXHO MCMO/b30BaTh A/l OLEHKU COOT-
BETCTBYSI CUHTETUYECKMX O/IMIOHYK/1e0TUIOB.

Tabnuya Al — Kaprta nposepku nporecca

CooTBeTcTBME
Mpouecc TpeboBaHue CooTeeT- He He LLOKyMEHTbI 3amevaHus
COOTBET- npume-
cTeyeT n pasgesbl
cTByeT HaeTca
Mpouecc nonyyeHus Homep unsgenusa
3akasa
WHcbopmaums ot
3aKa3s4yuka
CeefieHns o
nocsniegoBaTesibHOCTU

Moaudpmkaumm v 1. a.
MeTopn, ouncTkm

[Jarta nonyyeHus 3akasos/
CPOK BbINOJIHEHUA

JInuo, oTBETCTBEHHOE 3a
NoJlyyYeHne 3aKa3oB

Bbixop,
Mpouecc nponsBoacTBa  KoHTponb 060pynoBaHus
CuHTe3

J/Inuo, oTBETCTBEHHOE 3a
CUHTE3

Ounctka

Jnuo, oTBETCTBEHHOE 3a
OUMCTKY

Vi3mepeHune Bbixoda

J/Inuo, oTBEeTCTBEHHOE 3a

n3MepeHve BbIXo4a
[Mpouecc koHTpoNA KOHTposib KayecTsa
KayecTtsa

KoHTposib 060pynoBaHus

/o, OTBETCTBEHHOE 3a
KOHTPO/J1b Ka4yecTBa

MUCbMEHHBIA OTYeT

Jlnuo, oTBEeTCTBEHHOE 3a
NUCbMEHHBI OTYeT

Mpovuecc oTrpy3ku Jmuo, oTBETCTBEHHOE 3a
OTrpy3Ky
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OkoHuyaHve Tabnuupl A. 1

CoortseTcTBUE
Mpouecc TpeboBaHune CooTBeT- He He [LOKyMEHTbI 3ameyaHuns
cooTBeT- npume-
cTByeT 1 pasgenbl
cTByeT HAeTcA
O6wpe ceeaeHus MeHempkep Mo Kkayectsy

O6y4eHve/kBanudmkaums

3aKOH0,CI,aTe]'IbHoe

TpeboBaHune

KoppekTtupytowiee

neicteue

KOHTpO/b fOKyMeHTaLum

KoHTponb 3anucei

10



MpunoxeHve B
(cnpaBo4Hoe)

FOCT P NCO 20688-1—2023

MepeyveHb 060PYAOBaAHNA N YCTPOICTB U CTaHAAPTbI MO UX KOHTPO/IIO

Mprmep nepeyHs 06OpYLOBaHWSI U YCTPOWCTB C COOTBETCTBYIOLUMMU CTaHAApPTaMK MO UX KOHTPOJIO NpUBELEH B

Tabnuue B.1, [13], [14].

Ta6nuya BJ1 — MNepeyeHb 060pyaOBaHUS M YCTPOICTB C COOTBETCTBYIOLLMMM CTAHAAPTAMM MO UX KOHTPOJIO

Tunsl 060pyaoBaHus

O6opygoBaHue ¢ TeM-
nepaTypHbIM KOHTPO/IEM

(MHKY6aTOp, XONOAWILHUK,

MOPO3W/IbHUK U T. A4.)

Cucrtema npounssogcrtea
ynCTOl BOApI

pH-meTp

B3BelunBatoLee yCcTpoii-

CTBO

ABTOMAaTMYeCKast um
py4Hasi nuneTka

LleHTpucpyra

CvHTe3aTop O/INroHyK/e-

0TWa0B

Cneuwndmkauum

YcTpoiicTBa, Ko-

TOpblE MOFYT OCY-

LWEeCTB/IATb CUHTE3
OJIUTOHYKNEOTN-

[l0B C MCNOJIb30Ba-
HUEM (3-LaHoaTW-

hocchop-ammnanTa,
mMeTtoabl 1), 2)

Mpegnonaraemoe
1cnonb3oBaHue

XpaHeHne peakTu-
BOB

KoHTponb KayecTsa

Mpurotosnexve
peakT“BOB

MpurotosneHne
peakTMBoB

Jo3npoBka peak-
TMBOB

LleHTpndpyruposa-
Hne

CvIHTE3 ONINToHYK/1e-
0TVO0B

TpeboBaHus

OJHOPOAHOCTb 1
CcTabuIbHOCTb TEeMMNe-

parypbl

MpoBepka Temnepa-
Typbl

[poBepka anekTponpo-
BOAHOCTYU

Perynuposka ¢ no-
MOLLbIO He MeHee AByX
TUNOB NpoC/eXunBae-
MbIX 6ydhepHbIX pac-
TBOPOB Haj/iexallero
kayecTBa

MNopTBepxaeHue Hyne-
BOW TOYKM M NpOBEpKa
CUMTbIBAHMSA C NO-
MOLLbIO CTaHAapTHOro
rpysa wiv nposepka
paboTbl BCTPOEHHOTO
yCTpoiicTBa NPOBEPKN
UCMPaBHOCTU

Kanu6poska 1 nposep-
ka TOYHOCTM Kofmye-
CTBa, NEPEHECEHHOTO C
MOMOLLbK MUNETKM

HopmarnbHoe dyHK-
LUMOHMpOBaHMe 6e3
aHOMaJIbHOTO Lyma

MpoBepka kanaHoB u
o6bemMa MoToKa peak-
TVBOB

YactoTa
npovsBoAcTBa
KOHTpONSA

B MomeHT ycTa-
HOBKM, KakAble
JBa roga v nocrne
pemoHTa

ExxeqHeBHO

ExeHepensHo

ExxegHeBHO B
MecTe 1CMosb30-
BaHWA

ExxenHeBHO B
MecTe UCMosb30-
BaHWA

Meproanyeckn3

B mecTte ncnonbso-
BaHMWs

Mepuoanyeckn3
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MpoponxeHne Tabénuubl B. 1

Tunbl 060pyA0BaHUA

ABTOMaTM4yecKas cucrtema
nMNeToK

Cuctema BbICOKO3()-
(hEeKTUBHOI XNOKOCTHOWA
xpomarorpaduu

O6opynoBaHve ans
anekTpodgopesa

Cucrtema kanunnspHoro
anekTpogopesa

12

Mpeanonaraemoe

Cneuundumkauunmn
Umcpukay ncnosb3oBaHne

Po6oTbl ans npu-
MeHEeHMs1 aBTo-
MaTN31pPOBaHHbIX
nUMNEeTOK U T. 4.

JosvpoBka peaktu-
BOB WIN CUHTETUYe-
CKMX ONIUTOHYKNEeOo-

TUAOB UT. 4.

YcTpoiicTea, K
KOTOPbIM MOXHO
npunaguTb noga-
X0fALMe KOJTOH-
KN N OCHACTUTb
JeTeKkTopom,
KOTOPbIA MOXET
N3MEpPATb ASIUHY
BOJIHbI ONTUYECKOW
NAIOTHOCTU OT

254 po 260 Hwm, C
3anMCbIBAIOLLMM
YCTPOIACTBOM,
KOTOpOe MOXeT
CYyMMMPOBaTh
naowaan nukos,
npy HeobxoAMMO-
CTW, ¥ C yCTpOii-
CTBOM /191 0T60pa
hpakuuin

OuuCTKa ONIUTOHY-
KNeoTnaoB

YcTpoiicTea,
KOTOpble MOryT
BbINO/HATL refb-
anekTpogopes Ha
nonvakpuiamuge
1M Ha arapose

B €CTECTBEHHbIX
1 fleHaTypupyto-
LLMX YCOBUSAX,
UM feTeKTopHble
yCTpOIiCTBa, Takue
KaK Y®-namribl

MoarteepxaeHve
OnviH 6a3

YcTpolicTtsa,
KOTOpble MO-

ryT pasgenstb
CUHTEeTUYEecCKMe
OJ/IMTOHYK1e0TMABI
B €CTECTBEHHbIX
W feHatypupy-
HOLLMX YCNOBUAX

1 OCHALLEHbI
JeTekTopamu 1
3an1cbiBalLLUMU
ycTpoicTBamu ¢
dhyHKLMER cyMMK-
poBaHus naowa-
el nvkoB

MoaTtsepxaeHune
OWH 6a3

TpeboBaHua

[poBepka TOUHOCTUN
nepeHeceHHoro nuneT-
KOWi KonnyecTBa

BcTpoeHHas npoBepka
TEXHUYECKMX XapakTe-
pucTrK (McnpasBHOCTH)
1 nposepka aheKTnB-
HOCTW KOJIOHOK

Cnoco6HoCTb pasgene-
HUSA 1 LEeTEKTUPOBAHNS
COOTBETCTBYHLLMX
MapKepoB MOJISIPHOMA
Macchl

Cnoco6HOCTL pasgene-
HUS N AETEKTMPOBAHNSA
COOTBETCTBYHLLMX
MapKepoB MOJISIPHON
macchbl

YacTtoTa
npoussoAcTBa
KOHTpONS

Meproanyeckn3

Meproanyeckn3

Mepuognyeckn3

Mepuoanyeckn3



OkoHuyaHve Tabnuupl B. 1

Tunbl 060pyA0BaHUS

Cywmnka

CnektpochoTomeTp

Cneuudmkanmm

YcTpoiicTBa,koTo-
pble UCNONb3YHT
C LEMb0 CYLLKK
pacTBOpPOB CUHTe-
TUYECKUX OSINTOHY-
K1eoTnaoB

OfHo- wn aByx-
NlyyeBble CMeKTpo-
hoTOMeETpbI

Mpepnonaraemoe
ncnosnb3osaHne

CyLUKa CUHTEeTHYe-
CKWX O/TUTOHYK/1E0-
TVOOB

M3mepeHue Bbixoaa
CUHTETMYECKMX Ofn-
FOHYKEe0TUA0B

M3mepeHmne Bbixoaa
CUHTETUYECKNX O/U-
FOHYKNEe0TUA0B

FOCT P NCO 20688-1—2023

Tpe6oBaHus

[poBepka BpemeHu
CYLLKK

BcTpoeHHasa nposepka
TEXHUYECKNX XapakTe-
pUCTUK

Kannéposka nytem
NPUMEHEeHNs onTuye-
CKOro domnbTpab 415
KasIMGPOBKU

YacTtoTa
npoussoAcTBa
KOHTpONSA

B mecTte ncnonb3so-
BaHWs

Meproanyeckn3

Meproanyeckn3

3 YacToTy npoBepok onpeaensT ans obecrneyeHmss COOTBETCTBUSI HA3HAYEHWO Mpu TPaguLMOHHOM Croco6e u
yactoTe UCnosnb3oBaHusa (cM., Hanpumep, MICO 9001 wnn cTaHAapThbl, OTHOCALLMECH K CUCTEME MEeHeMKMeHTa kavyecTBa

opraHusauum).

b Hanpvmep, onTUYECKWin CTEKNSAHHBIA PUNbTP, KOTOPLIM NpefHasHavyeH ANs KannbpoBKM CnekTpoddOTOMETPOB.
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MpunoxeHve C
(cnpaBo4HOE)

BbluncneHune MOﬂﬂpHOVI MaccCbl N MOJIAPHbIX YNcCen

C.1 WHdopmauusi, Heo6xoaMas A/1si BbIYMCIEHUS] MOJISIPHOW Macchbl U KO3hULIMEHTA MOJISIPHOA
3KCTUHKLUN

NHdopmauus, Tpebyemasn ans BbIMUC/IEHMS MONSIPHOM Macchl (cM. 8.5) 1 koadchuLmeHTa MOMSPHON SKCTUHKLUN,
npvBegeHa B Tabnuuax C.1 n C.2. NpuBeaeHHas MHopMauus ABISETCA HEMOHbIM NepeyHeM 06blYHbIX NMPYMEPOB, OCO-
6€HHO B OTHOLLEHUN MeYeHbIX hopM.

MosIipHOE YMCO CUHTETUYECKUX OSIMTOHYKIEOTULO0B BbIYMC/IAKOT MO ONTUYECKOW MIOTHOCTU (BbIPaXKEHHONW Yepes
3HauyeHne OD), geneHHol Ha KO3(hULMEHT MOISIPHON SKCTUHKLUMN.

KoathdonumeHT MONSIpHON 3KCTUHKUMKU npy pH, paBHOM 7,0 1 260 HM, BbIMUCASIOT No dhopmye

e = (#CM « 15,2) + (#dC- 7,4) + (#c/G + 11,8) + (#dT w8,8) + (#dU + 10,1) + (#/+ 12,1) + (#rA + 14,9) + (#C *7,55) +

+ (#rG « 13,6) + (#rU « 10) + (#r/- 12,1). (C.1)
roe e — KOa(ULMEHT MONSAPHOW SKCTUHKLMK, N ¢ MO/b-1 mcMm-1;
#cM — uncno ageHvHa (4e30KCMPUBOHYK/IEMHOBAs KUCOTA);
#dC — uncno uMTo3vHa (4e30KCUPMBOHYKIENHOBAS KUCNOTa);
#dG — umucno ryaHvnHa (ge30KCMpnBOHYKIEMHOBAs KMCNOTA);

#IT — uymcno TMMMHA (Ae30KCUPUOOHYKTEMHOBAST KUC/OTA);
#dU — uuncno ypayuna (4e30KkcuprnboHyKeMHoBas K1CA0Ta);

#/ — u4mMcno MHo3nHa (Ae30KCUPUBOHYKIENHOBAs KUCMOTA);
#rA — uucno ageHvHa (pYBOHYK/IEMHOBAsS KUC/0Ta);

#C — 4mncno umTosmHa (PMOGOHYKIENHOBas KNCIOTa);
#G — uncno ryaHmHa (PMOGOHYKIENHOBAs KAC/OTA);

#rU — umucno ypaumna (pM6oHYKenHoBasi KUC/0Ta);
#r/ — uncno nHo3MHa (pUBOHYKNEMHOBAs KUC/IOTA).

®opmyna (C.1) He NpYMeHMa K MOANMULIMPOBAHHBLIM OJTUTOHYK/IEOTHAAM.
MOXHO MCNOsIb30BaTh APYryto hopMysly, eciv oHa 3a[0KyMeHTMpOBaHa ¥ BHECEHA B NPOTOKO/ Mo 8.7.

Ta6nuya C.1 — MonsipHas Macca v Ko3(hOULMEHT MOSSIPHOI 3KCTUHKLUM GA30BbIX MOJIEKY/T

KoathhuMeHT MonsipHoii akcTuHKumm npyu pH 7,0

Kog no IUPAC MonspHas macca3, I ®monp 1 N 260 HM. N1 * MONb-1 » cM-1
dA 313,20 15,2
dc 289,17 7,4
dG 329,19 11,8
dT 304,18 8,8
du 290,16 10,1
rA 329,19 14,9
rC 305,17 7,55
rG 345,19 136
ru 306,15 10

| 314,18 12,1
rl 330,18 121

a MonspHas macca — 370 Macca B BOAHOM pacTBOpe.

14
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C.2 dononHutenbHas CCbifiKa ANsi BbIUNCNEHUS MOJIPHON Macchl U KO3(h(ULIMEeHTa MOJISPHOIA
SKCTUHKLNN

B ta6numue C.2 npuBefeH HenosHbIA NepeyeHb LLMPOKO UCTIOSIb3YeMbIX MPUMEPOB TEXHOIOMN MeUeHUs.

Ta6bnuuya C.2— MeyeHue

Caitr

Moaydwikaups

Cy5
Cy3

Cy5 (nocpefcTtBOM amuHO-

MoAaudpmkaLmm)

Cy3 (nocpeacrsom
amMnHomoandmnkaumm)

AMVHO
BrotuH
Twon
6-FAM

Cy5 (nocpepctsom
amMuHomoandmKaLum)

Cy3 (nocpeactsom
amMmHomoandmnkaumnm)

AMUVHO

BrotuH (c nnHkepom TEG)

Tvon (g0 BOCCTaHOB/IEHUS)

TAMRA

7-peasanponarnnamnHo dA

7- neasanponarnnamuHo dG

M2-amuHorekcun dG
5-muHorekcun dC
5-muHorekeun dT
5-chnyopecumH dC
5-TAMRAdC
5-TAMRAdT
5-chnyopecumH dT

MonspHasa macca,
re Monb-1
534,6
507,6

817,0

791,9
179,2
405,5
329,4
537,5

848,0

820,9
208,2
569,6
2443
626,7
351,26
368,26
429,39
457,43
458,41
874,91
815,73
875,9
816,72

KoadadpmuwmieHt

MOJISIPHONA
IKCTUHKLAM,
71 mvonb-1 » el

250 000 (650 Hm)
150 000 (550 Hm)

250 000 (650 HM)

150 000 (550 Hm)

83 000 (496 Hwm)

250 000 (650 HMm)

150 000 (550 Hm)

95 000 (546 Hm)

BosbyxaeHve
\nax’ Hm

643
550

643

550

496

643

550

ammeerst K, HM

667
570

667

570

516

667

570
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MpunoxeHve D
(cnpaBo4HOE)

Bepudpukaumna nocsenoBaTesibHOCTE O/IMTOHYK/1€0TUA0B C MOMOLbIO aHanmM3a macc

D.1 O6wme nonoxeHus
B HacTosLweM NpuioxeHnn NnpusedeH npumep aHanvsa 6a30B0M NOC/1ef0BaTENbHOCTU ONIMIOHYKNE0TAOB Nocpes-

CTBOM 3aTyxaHusi NCTOYHMKA MOHOB C UCMOJIb30BaHWEM MaTpPUYHO-aKTUBMPOBAHHON Nla3epHoit Aecop6LUOHHO-NOHM3aLM-
OHHOW BpeMs-nponeTHoin macc-cnektpomeTpun (MALDI-ToF MS) 1 kBagpynosibHOM Macc-CnekTpoOMETPUN € af1eKTpopa-

cnblnTENbHOW noHusauveit (ESI-Q-MS).
D.2 MpoTokon uncnbitaHna metogom MALDI-ToF MS

a) lMNpepBapuTensHas obpaboTka Npoobbi:
- KaXAblii aHaNUT pacTBOPSAT B YACTON BOAE, UTOObI MOMYUNTb KOHEUHYI KOHLEeHTpauuio 50 MUMKOMOb/MKII.

1 mKkn pacteopa npo6bl 1 0,5 MK MaTpUYHOro pacTBopa HaHOCAT NATHaMWM Ha nnactuHky MALDI. 3atem a3ty
nnactnHky MALDI cywat Ha Bo3ayxe, 3arpyatkT B Npubop 1 BbINOHAKT Macc-CNeKTPOMETPUIO.
MpnmeuvaHne — MaTpuuHbin pacTBOp npeacTasaseT coboin 20 mr/mn 2,4-gurnapokcmaletodeHoHa (DHAP)
n 70 MM ABYOCHOBHOro ammoHuymumtpara B 50 %-Hom pacTBope aueToHUTpuia.

b) Ycnosusa nposegeHuss MALDI-ToF MS:
- YCNoBuA UCnbITaHnA npusefeHsl B Tabnuue D.1.

Ta6nunya D.1 — Ycnosus nposegerHus MALDI-ToF MS

. MaTp1UHO-aKTUBMPOBAaHHbI Na3epHbIit 4eCop6LUOHHO-MOHU3ALNOHHBIN BpeMsi-
Vcnonb3yemoe ycTpoicTBo o
NPONETHbIN Macc-CNeKTPOMETP

OcobeHHoCTH McTouHuk cBeTa: a3oTHbI nasep (X = 337,1 Hm)

Yckopstolee Hanps)xeHue 20 kB

3ameieHHas akcTpakumsa OnTMmmnanpoBsaHo ana m/z 3000

Pexum nponeta JINHeVHbIA pexum (pexmum 0BHapy)XeHUs1 NONOXUTENIBHOTO NOHA)

[nanasoH namepeHus m/z 1—15 000

CVHTETMYECKUIA OSIMFOHYKNEOTUS aHasm3npytoT metogoMm MALDI-ToF MS, vcnonb3ys ycnoBusl, NpUBEAEHHbIE B
D.2. Kaxkaplin nuK, NprBeAeHHbli Ha pucyHke D.1, COOTHOCUTCS C KaxkaplM HYKNeoTuAOM B 0603HAYEHHON No3vumy B ONn-
FOHYK/1e0TUAE NyTeM UCNO/b30BAHUA OPUTMHA/IBHOW aHaU/IMTUYECKON Nporpammbl.
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5-ATGGGTTCCTTCAGCCTGTCCACTA-3'

X — m/z; ¥ — WHTEeHCUBHOCTb, %

PucyHok D.1 — lMpuMepbl pe3y/ibTaToB Macc-CNeKTPOMETPUN /1l CUHTETUYECKOTO O/IMIOHYK/IeoThaa

D.3 MpoTokon uncnbitaHnsa ESI-Q-MS

a) [MNpepaputenbHas ob6paboTka NPoo6sbi:
1) Kaxgplli aHaNUT pacTBOPSOT B YNCTON BOAE 4O KOHEYHOM KOHLUeHTpauun 10 NMosb/MK. 3arpy3ku Macc Ha
KOJIOHKY BbIEePXVBaKOT NOCTOSAHHBLIMW Ha YPOBHE MHBEKUMIA 50 NMOsb Un 5 MK;
2) nogswxHas pasa A: 15 MM 6ydpepa TAE, 400 MM rekcadptopo-2-nponaHona (HFIP), npurotoBneHHoro B H20,

pH 8,0;
3) nogswxHas ¢hasa B: 15 MM 6ycbepa TAE, 400 MM HFIP, npurotoBneHHoro B metaHosne (MeOH).
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Tabnuya D.2— Tabnuua rpagneHta BOXX

CKopocTb
Bpewms, muH notoka, mMs/MuH %A %8B
Hayasio 0,2 81,0 19,0
15,0 0,2 73,5 26,5
16,0 0,2 50,0 50,0
17,0 0,2 81,0 19,0
21,0 0,2 81,0 19,0
b) Ycnosusa nposefeHuns ESI-Q-MS (cm. Tabnuuy D.3):
Tab6nunya D.3 — Ycnosus nposegenus ESI-Q-MS
Mcnonb3yemoe ncnbiTaTeNlbHoe ycTpoincTeo (XKX) YnbTpasblcOKO3(hheKkTMBHAA XMAKOCTHaA xpomaTorpadgusa
Vicnonb3yemoe ucnbiTaTeslbHOe YCTPONCTBO Macc-cnekTpomeTp
(oetekTop)
KonoHka KonoHka TexHonoruu pasgeneHns ofIMroHykneotTuaos, 1,7 MKM,
21 mm, 50 mm
Temnepartypa KOSOHKN S
Temnepartypa npoobbl 10 °C
c) Pesynbrarsi:
b) c)

a) — xpomarorpamma; b) — Heo6pa6oTaHHbli MC-cnekTp; €) — CNeKTp nocfie AeKOHBONWUMKU; X1 — Bpems yAepXUBaHUsS, MUH;
X2 — m/z; X3 — macca (Da); ¥ — UHTEHCUBHOCTb

PucyHok D.2 — lMpumepsbl pe3ynbtatoB Macc-cnektpockonun (ESI-Q-MS) anst CUHTETUYECKUX OIUTOHYKN1Ee0TUA0B

CVHTETUYECKNI ONIUTOHYKIe0TUA aHanu3npyoT metogoM ESI-Q-MS npu ycnosusix, npmBegeHHbIx B D.3. [lekoHBO-
nouma HeobpaboTaHHoro cnekTpa MC ctaHgapTa Hykneotuga 30 nt, Aatowias mMaccy ocHoBHoro nvka 9064,5 fa (+0,7 [a)
1 HEBO/BLLON MUK aafyKTHOrO MoHa Hatpust (Na+) ¢ OTHOCUTENIbHON MHTEHCUBHOCTLIO MeHee 6 % , kak nokasaHo Ha pu-
cyHke D.2.

D.4 MpoTokon nposefeHns ucnbitaHnsa ESI-Q-MS/MS

a) MpeppapuTtenbHas 06pa6oTka Npo6bi:
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1) B faHHOM ucnbiTaHuK 6bina 21-HykneotugHasa (nt) onuroPHK (5-rUrCrGrUrCrArArGrCrGrArUrlIirArCrArArGr

GrTT-3) (5 nmonb/MKN B BOZE);

2) nogswxkHas ¢hasa A: 15 MM 6ydepa TAE, 400 mM HFIP, npurotoBneHHoro B H20, pH 8,0;
3) nogswxHasa ¢pasa B: 15 MM 6ychbepa TAE, 400 mM HFIP, npurotoBneHHoro B MeOH.

b) Ycnosus ucnbitaHua ESI-Q-MS/MS:

- yCnoBMsa McnbiTaHusa npveegeHsl B Tabnvuax D.4, D.5 n D.6.

Tabnuuya D.4— Tabnuua rpagueHta BOXX

Bpewms, MuH

Hayvano
10,0
10,1
11,1
11,2

16,0

CKkopocCTb NoToKa, MA/MUH % A % B
0,2 87,0 13,0
0,2 77,0 23,0
0,2 50,0 50,0
0,2 50,0 50,0
0,2 87,0 13,0
0,2 87,0 13,0

Ta6nuuya D.5— Ycnosusa nposegeHus ESI-Q-MS/MS

Mcnonb3oBaHHOE McnbiTaTe/IbHOE YCTPONCTBO (PKX)

YNbTpaBbICOKOI PEKTUBHAS XUAKOCTHAA XxpomMaTorpadgus

Mcnonb3oBaHHOe  UCMbITATe/IbHOE  YCTPOMCTBO  MUVKPOMACC-CNEKTPOMETP KBAAPYNOJbHbIA BPEMSI-NPO/ETHBbIN

(aeTekTop)

KornoHka

TemMnepaTypa KOJIOHKM

TemnepaTypa npo6bl

Ta6nunya D.6— Ycnosus ESI-Q-MS/MS

MC-cuctema

[JaHHble ananaszoHa macc

Pexum

HanpskeHne Ha KoHyce

CLOBUM UICTOYHMKA

Temnepartypa NCTO4YHMKA
Temnepartypa feconbsauum
[a30BbIi MOTOK MpU AECOMbBaLUN

durKcMpoBaHHaa macca

KonoHka TexHosmornn pasfenieHnst OfIUroHyKNneotuaos, 1,7 MKw,
2,1 mm, 50 mm

60 °C

6 °C

MuKpOMacc-CnekTPOMEeTp KBaApynosibHbI BPEMS-NPONETHbIN

Ot 400 go 3 000 da
OtpuuaresnibHoe paspelleHne ESI
2,0 kB

80 B

125 °C

500 °C

800 n/u

Iny-cpmbpuHonenTug B npu 100 domonb/mkn B 50—50 H20-CAN,
0,1% FA
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CVHTETWNYECKUIA OJIMTOHYKNEOTUA aHaIM3npyoT metogom ESI-Q-MS/MS, vncnonb3ys ycrioBus, npueegeHHsbie B D.4.
McnbiTaHue npoBefieHO € UCMoNb3oBaHeM nuka M4 [06BefieHHOro Ha pucyHke D.3, a)] B kayecTBe MOHa-NpesLecTBeH-
HUKa. HasHaueHus nUKoB doparmeHTauuy caenaHbl nytem nogbdopa no TeopeTuyeckMM Maccam C UCMosib30BaHWeM Npo-

CTbIX pacyeToB.
c) Pesynbtartbl:

a)

b)

X — macca; Y — WHTEHCUBHOCTb, %

PucyHok D.3 — lMpumMepbl pe3ynbtatoB Macc-cnektpockonuun (ESI-Q-MS/MS) ana CMHTETMYECKUX ONUTOHYKIe0TNA0B
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MpunoxeHne E
(cnpaBo4Hoe)

KOHTPO/Ib TOYHOCTU U3IMEPUTESILHOTO NpUGopa C NOMOLLbIO CepTUMLMPOBAHHbIX
CTaHAapTHbIX 06pasyoB. Mpumepsbl

E1l O6wme nonoxeHus
CepTuhmuypoBaHHble CTaHAAPTHblE 06pasLibl MOXHO MCMO/L30BaThb A1 KOHTPO/IS TOUHOCTU U3MEPUTENbHBIX NpU-
60pOB A1 U3MEPEHUA CUHTETUYECKMX OJIMIOHYK/IEOTUAOB. B HACTOSLLEM NPUIOXKEHUM ONMCLIBAKOTCA NPUMEPBI.

E.2 WN3mepeHune koHueHTpauun JHK
CepTundmumpoBaHHbIli CTaHA4APTHBIN 06pasel, KoHueHTpauun AHK n3mepsitoT cornacHo criedytowmum YCroBusiM,
NpUBEAEHHbLIM B a)—C), 1 MONy4YaloT pe3ysbTaTbl Ha cnekTpodhoTomeTpe (cMm. Tabnuyy E.1). Pesynbtarbl MOXHO UCMO/b-
30BaTh A1 OLEHKM TOYHOCTM crnekTpochoTomeTpa.
a) Vcnonb3oBaHHbIl cepTUMLMPOBaHHbIA CTaHAapTHbIN obpasel;
- CepTtuchuupmpoBaHHbIii cTaHgapTHbIA 06pasel, JHK HaunoHanbHOro MHCTUTYTa NepefoBOi MPOMbILLIEHHOM
Haykn 1 TexHukn (National Institute of Advanced Industrial Science and Technology) (CRM 6203-a).

MpumeyaHne — CRM 6203 nepexoant B CRM 6205 nytem yny4ileHusi cTabusibHOCTH.

b) V3meputenbHbIiA Nprbop: cneKTPothoToMETP.
c) lMopsaoK BbINOMHEHUS OnepaLuii:
1) BknrovaroT Npubop B pexmnme «Havano aBTokasimopoBkm (Auto calibration starts)»;
2) BbIGUPAIOT PEXUM U3MEPEHUS;
3) ycTaHaBnMBaloT A/IMHY BOJHbI 260 HM;
4) B KIOBETY HaUIMBAIOT BOAY, HE COAEPXKALLYIO HYKNeas3, B Ka4eCcTBe KOHTPO/S;
5) BbINOHAIT Ka/IMOPOBKY;
6) B Apyryro KoBeTy nomMeLlaioT npoby. BbINOMHAT n3MepeHne Tpu pasa, OCTaBuB Npoby B KioBETe, U 3amnuchbl-
BAlOT 3HAYEHWS ONTUYECKOW NIOTHOCTK;
7) BbIUUCIISAOT KOHLUEeHTpauuio PHK no onTuyeckoi naoTHOCTH, KO3MLUEHT MOJISIPHONM SKCTUHKLMKW, 6a30BbIi
COCTaB M A/IHY ONTUYECKOro nyTn (cM. npunoxexnue C B OTHOLEHUN KO3DPULMEHTA MOSIAPHO SKCTUHKLMN).

Tabnuuya EI1 — Mpumep namepeHunii KoHUeHTpaumin AHK

3HaueHns U3MepeHnii 3HadeHus, npeanaraeMbie OPraHoM Mo cepTudukaLmm
CepTuduumpoBaHHble o
cTaHgapTHbie 06pasupl acwupeHHas
Aap pasy 0D260 KoHuUeHTpaums, CepTudunLmMpoBaHHOe HeonpeAeneHHOCTS,
HT/M K 3HAYeHWe, HI/MKN
HI/MKN

CRM6203-a-A 0,124 1 15,513 12,4 0,8
CRM6203-a-G 0,139 8 17,475 12,4 11
CRM6203-a-T 0,114 6 14,325 13 14

O6pasupbl cepmn CRM6203 He npepocTaBnsAoT ¢ uoHA 2017 1. B TO e Bpems cTan fOCTyNeH nocneayoLwmin npoaykT
cepun CRM6205. [laHHble, ykasaHHble B Tabnnue, paBHOUEHHbI ais cepun CRM6205.

E.3 N3mepeHme koHueHTpauun OHK. Mpumep 1

CepTndunumpoBaHHbIli CTaH4apTHbIM 06pasel, KoHueHTpauun PHK n3MepsitloT cornacHo ycnoBusiM, YKasaHHbIM B
a)—c), 1 nonydaroT pesy/nbTatbl Ha cnekTpodpoTomeTpe (CM. Tabnuuy E.2). Pe3ynbTaTbl MOXHO MCMO/b30BaTh [/18 OLEHKM
TOYHOCTU CNEeKTPodroTOMETPA.

a) CepTndmumMpoBaHHbI CTaHAapPTHbIA obpasel,.

MpumeyaHne — CepTuurumMpoBaHHbIii cTaHaapTHBIM obpasel, PHK HaunoHanbHOro nHCTUTyTa nepesosol
NpoMbILLIEHHON Hayku 1 TexHukn (National Institute of Advanced Industrial Science and Technology) (CRM 6204-a).

b) N3meputenbHbli Npubop: cnekTpodoToMeTp.
c) MopsaoK BLINOMHEHWS ONEpaLWiA:
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1) BkntoyaroT Nprbop (aBTOKaNIMOPOBKA HAUYMHaETCS);

2) BblbupatoT pexum «Manka koHdwmrypaummn npunoxenuns (Application folder)», a 3atem «MoHOXpOMaTNHECKWIA
pexum (Single wavelength)»;

3) ycrtaHaB/MBaloT AIMHY BOMHbLI 260 HM 1 pexxMm «OnTuyeckas nnoTHocTb (Absorbance)»;

4) nomeLLaloT B KIOBETY, BbIMOIHEHHYIO 13 NPOMyCKatoLWmMX yabTpauoneT maTtepmanos, BO4y, HE COAEPXKALLYHO
HyK/neas, B KauecTBe KOHTPONs;

5) HaxumaroT knasuwy «0A/100 %T» NS BbINOSHEHUS KaSIMGPOBKY;

6) B ApYryl0 KIOBETYy MOMELLAIOT NPOoBY ¥ HaXKMMAIOT KIaBuLly M3MepeHWsl. BbINOHAIT n3mepeHus Tpu pasa,
0CTaBVB Npo6Y B KIOBETE, U 3aNMCLIBAIOT 3HAYEHUS ONTUYECKON MIOTHOCTY;

7) BbIUMCIAOT KOHUeHTpaumo PHK no onTnyeckol NioTHOCTH, KO3(hLUMEHT MOISIPHOM 3KCTUHKUMK, 6a30BbIi
cocTaB ¥ A/IMHY ONTMYECKOro Nyt (CM. npuioxeHne C B OTHOLLEHMM KO3hdmMLMEHTA MOSISIPHON SKCTUHKLMN).

Tab6nunya E.2— MNpumep namepeHuii KoHueHTpauun PHK

3HayeHus, npeasioxXeHHble OpraHom

3HayeHns n3mepeHwnii
no cepTudmkaLmm

CepTudnumpoBaHHble

cTaHAapTHble obpasubl PaclumpeHHas
CepTudmuympoBaHHoe
A260 KoHueHTpayms, Hr/mMkn HeonpeaeneHHoCTb,
3HayeHne, Hr/mkn
HF/MKN
CRM6204 500-A 0,827 33,08 30,6 3,1
CRM6204 500-B 0,736 29,44 27,3 2,4

E.4 WN3mepeHne KoHueHTpauun PHK. Mpumep 2

[Opyroi npumep nsmepenunst KoHueHTpauumn PHK no ceptndmnumpoBaHHoMy CTaHAapTHOMY 06pasuy NprBEAEH HDKe
(cm. Tabnuuy E.3). Pe3ynbTatbl MOXHO TakkKe MCMO/b30BaTh AJ/18 OLEHKM TOYHOCTM CnekTpodhoTomeTpa.
a) CepTndmMLMpOBaHHbI CTaHAaPTHLIA 0bpasel,.

MpumevaHue — CepTUdNLMPOBaHHbIA CTaHAapTHbIN ob6pasel, PHK HaunoHanbHOro MHCTUTYTa nepenoBoit
NpomMblILLIEHHOR Haykm 1 TexHukn (National Institute of Advanced Industrial Science and Technology) (CRM 6204-a).

b) V3ameputenbHblii npmubop: cnekTpodoTomeTp.

c) Mopsaok NnpoBeAeHnst onepauuii:
1) 3arpyxatoT nporpammy nanodrop ¥ BblbupaloT «M/3MepeHne HyknenHosbix kucnot (Nucleic acid
measurement)»;
2) BblOMpatoT B KayecTBe nameputesnibHoro o6bekta «PHK (RNA)», HAHOCAT 2 MK/ BOfbl M BbINOJIHSAKT X0J10-
CTOe V3MepeHue;
3) NpoTMPAKT HapPYXXHYI0 NOBEPXHOCTb AJ151 3MEPEHUIA, HRHOCAT 2 MK NPOObI M 3aTEM BbINOJIHAT 3MEPEHNE.
MN3mepeHnsa BbINOMHAIOT TPU pasa, 3anucbiBatOT 3HAYEHWST ONTUYECKON MIOTHOCTU MPU ASIMHE BOSHbI 260 HM 1
onpegensioT KoHueHTpauuio PHK, a 3aTem BbIUMCNAIOT CpeHee 3Ha4YeHue oT Tpex usmepeHuid. B apyrom Bapu-
aHTe KOoHueHTpaumio PHK MOXHO paccumTaTb MO ONTMYECKON MAOTHOCTY Npu 260 HM, a KO3h(ULMEHT MONSp-
HOI 3KCTUHKLMM — CM. npunioxexune D.

Ta6bnunuya E.3— lMpumep nsMepeHunii koHUeHTpaumn PHK

~ 3HayeHus, npeasioXKeHHbIe opraHom no
3HaveHns namepeHuii

cepTudmkauum
CepTudumymposaHHble
cTaHAapTHble obpasubl PacwupeHHas
A260 KoHueHTpayms, Hr/Mkn Cei:ﬁr;":paf/a,wwoe HeonpeaeneHHoCTb,
! HF/MKN
CRM6204 500-C 0,949 37,9 32,4 3,2
CRM6204 1000-A 1,735 69,4 58,3 4,9
CRM6204 1000-B 1,746 69,8 59,5 5,3
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MpunoxeHne F
(cnpaBo4Hoe)

MeTo4 BbIYMC/IEHUSA 3HAYEHUN TT

F.1 O6uwwue nonoxeHus

B HacToOsILLEM NPUIOXKEHUN NPUBEAEH METOZ, BbIYWC/IEHUS 3Ha4YeHnin TT [15]—[19].

F.2 Mpumep BbIGOpa asropyTmMa

Mpumep cxembl Bblbopa anroputMa A5 BblYMC/IEHUA TT CUHTETUYECKOrO ONUIOHYKNeoTuaa NpueefeH Ha pu-

PucyHok F1 — Bbibop anroputma

Ecnn 3HaueHve TT, BbluMC/IEHHOE METoAoM bnvkaiiwero cocega, byaet meHblie 20 °C (<20 °C), ocylwecTBNSHOT
nepecyeT no npaswny Yonneca. Eciv 3HadeHve TT, BblUMC/IEHHOE MeTOZOM 6Gnwkaiwero cocega, GydeT paBHO wn
60sbLue 80 °C (>80 °C), ocyLliecTBasA0T nepecyet metogom GC % .

F.3 Anroputm 6amxaiiwero cocega
BbluncneHve nposogAT no dpopmyne

S 1000H

(F1)
10,8 +AS +R-In\ -4-273,15 +~Ol0g[Na+]

roe AH CyMMa M3MEHEHWI 3HTaNbNUM Bnvxaiiwero cocega ons rmépuaos [kkan/mosb] (cm. Tabnuuy F.1);
- 10,8 AS (KoHcTaHTa nHuumaumn) [kan/(monb *K)J;

AS CyMMa M3MEeHeHWn aSHTponun 6nmxkaiwero cocega nfis rmopuaos [kan/(monb ¢ K)] (cm. Tabnuuy F.1);
raszoBasi KOHcTaHTa (1,987 kan/(rpag ¢ Mosb));

o6Las MonsipHas KOHLEHTpauus OIMFOHYKNeoTUAoB [Monb/n] (CTaH4apTHOE 3HayYeHue yCTaHaB/MBAKT Ha
0,5 MKM);

[Na+] MosisipHaa KoHueHTpaumsa Na+ [Monb/n] (cTaHAapTHOe 3HavyeHve ycTaHasnmealoT Ha 50 MM).

Ta6nuuya F.1— MNpumep

AH AS
B3aumopaeiictene3
Kkas/Mosnb kan/(mons mK)
AAITT -9,1 -24
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OkoHuyaHve Tabnuupl F 1

AH AS
B3anmogelictene3
Kkan/monb kan/(monb mK)

ATITA -8,6 -23,9
TAIAT -6 -16,9
CAIGT -5,8 -12,9
GTI/CA -6,5 -17,3
CTI/IGA -7,8 -20,8
GA/CT -5,6 -13,5
CG/GC -11,9 -27,8
GC/CG -11,1 -26,7
GG/CC -11 -26,6

a O603HaveHus

5—>3 3'<-b’

AT/TA

Hanpumep, AH ansa AC(5'-»3’) paBHO -6,5[kkasi/M0/b], YTO COOTBETCTBYET 3HaueHno GT/CA.

F.4 TMNpaBwno Yonneca
BbluncneHre npoBogAT no gpopmyne

Tr=2(A+T) +4(G + C), (F.2)

roe A, T, G, C— 4nCno HYK1eoTUA0B Kaxk4oro tuna.

F.5 Metog GC %
BblucneHne npoBoaAaT no dhopmyrne

Am=81,5+16,6log[Na+]+41(xG+Xc) +  0.62F, (F.3)

roe [Na+] MoSsipHas KoHueHTpauus Na+ [Monb/n] (cTaHAapTHOE 3HadYeHne ycTaHaBnmMBaloT Ha 50 MM);
MosbHble gonn G u C;
YMC/I0 HYKNEOTUAOB, BHOCALLMX BKIa B 06pa3oBaHne ABOWHON cnvpanu;
F MOJISIpHas KOHUEHTpaumsa dpopmammaa (CTaH4apTHOe 3HadeHne ycTaHaBvmBarT Ha 0).
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