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Mpeancnoeue

1 PASPABOTAH Accouunauunein cneymanicToB W opraHvaauuii nabopatopHoin cnyxbel «®enepayuns
nabopatopHoi MeauuuHbly (Accoumauus «OIM»)

2 BHECEH TexHuyeckuM KOoMUTETOM no cTaHpaapTtusaunn TK 380 «KnuHudeckne nabopaTopHble
MccnenoBaHust M AMarHoCTUHecKMe TeCT-CMCTeMbl UH BUTPO»

3 YTBEPXIEH W BBEJEH B JEVWCTBWE lMpukasom ®eaepanbHOro areHTcTea No TEXHUYECKOMY
perynupoBaHuio u metponorun ot 18 anpens 2025 r. Ne 320-ct

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUsX K HacmosuwieMy cmaHdapmy nybrukyemcs e exez200HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKkecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 6ruxaliweM 6bINyCKe eXeMeCsyHo20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcemayou,as UHGopmayus, yeedoMIeHUe U MeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obuje20 Nob3o8aHus — Ha oguluanbsHoM calime @edepansHo20 azeHmemaa rno
MexHUYeckoMy peayupoeaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA

]
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BeegeHue

VMcnonb3oBaHne HeoHaTansHOro CKPUHWHIA ONS BbIABNEHWUS] NEPBUYHBLIX MMMYHOAEMULMUTHLIX COCTOSA-
Hui (MALO) n cnuHaneHON MblweYvHoW aTtpodun (CMA) npeactaensaeTt cobolt HoBLIN pybex B obrnacTtu obuie-
CTBEHHOTO 3[PaBOOXPaHEHNs U 3NUOEMUONOIMYECKNX NCCNEeN0BaHNN,

MO — xkmn3Heyrpoxatowne saboneBaHns ¢ BblpaXKeHHOW reHETUYECKON reTePOreHHOCTEH0, B OCHOBE KO-
TOPbIX NexaT AedeKTbl pasnuyHbIX 3BeHLEB UMMYHUTETA. Ha HAcTOALNA MOMEHT U3BecTHO noyTn 500 reHos,
aCcCOUMMPOBAHHBIX C PA3BUTUEM KITMHUYECKM 3HAYUMBIX UMMYHOMOTMYECKUX e eKToB.

MpencraeneHns o pacnpocTpaHeHHocTu MW B nonynsaumMy HENpPepLIBHO NepecMaTpyBaloTCs No Mepe
HaKonneHUsa HOBbIX AaHHbIX. Ewe HegaBHo ML cuutanuck KpaHe pegkumMim 3aboneBaHusaMmM, HO B Nocnes-
HWe rodbl UX YacTOTy OLIEHUBAKT Kak MUHUMYM ofHo Ha 10 Teic. HaceneHus. pynna MW o6vegunsieT Gonee
450 gnarHo3zoB. Tsxenble dopmebl ML npuBoaAT K NeTanbHbLIM UCXOAaM B NepBbie ABa rofa uM3Hu. MeHee
TsKenble (OOpMbl Bbi3bIBAKOT HeobpaTUMble U3MEHEHUS B OpPraHu3Me, KOTopble 3HaYUTelbHO CHUXAT Kade-
CTBO »XWU3HUW YEroBeKa M NPUBOAAT K MHBANUAN3aumm.

BoisBneHue Hanbonee taxenbix hopm ML ¢ NOMOLLEH HEOHATANBHOIO CKPUHUHIA, 00 Pa3BUTUS WH-
PEeKLMNOHHbIX MOPaXKEHWUN, MO3BOMNUT 3HAYUTENBHO YNYYLLIMTL NPOrHO3 NALUEHTOB € TsXensiMu dpopmamu MAL
M YMEHbLUWUTL MaJeHYeCcKyo U OEeTCKYH CMepTHOCTb B LIeTOM.

CMA — HacnegyeMoe HepBHO-MbILLEeYHOe reHeTudeckoe 3aboneBaHue, Bbi3biBalollee MopaKeHue
OBUratenbHblX HEMPOHOB NepeaHMX POroB cnuHHoro mosra. CMA ogHo U3 Hanbonee pacnpocTpaHeHHbIX Ha-
cnenyemblx 3aboneBaHui B Mupe, B cpegHeM Habnwaaetcsa y ogHoro ua 7500 HoBopoxaeHHbIX. Y noaaens-
owero 6onbWMHCTBA NauneHToB npuunHoin CMA aesnsieTcsa romo3urotHasa geneums 7 ak3oHa B reHe SMN1
XPOMOCOMbI 5. [eTep0o3uroTsl N0 3TOR geneunn He NPOABMNAKT NPU3HAKoB 3aboneBaHns, HO SBNSOTCA OCHOB-
HBIMU HOCUTENsMK 3aboneBaHsa B Nonynsaumm.

B mporpammy pacluiMpeHHOro HeoHaTanbHOro CKpWMHWHra B Poccuiickoin ®epepaumm Kpome Hacneg-
CTBEHHbIX BonesHer obMmeHa BewecT, ¢ 2023 1. knodyeHbl CMA v MW, NabopatopHas guarHoctuka M Ha
LOKMUHUYECKOW CTaaumn BO3MOXKHA C NOMOLLBI KONWUYECTBEHHOIO onpeaeneHna Mapkepos T- u B-kneTouHoro
numgonoasa (TREC n KREC), a takke CMA kadyecTBEHHbIM BbisIBNeHWEM Aeneuun 7 3k3oHa reHa SMN1
METOZOM NONUMEpPAa3HOW LeNHOW peakuuy B pexuMe peansHoro Bpemeru (MNUP-PB) ¢ ucnons3oBaHuem 3a-
PEerucTpUpoBaHHbIX MeAULMHCKUX U3AENUIA ONA OMarHOCTUKK in vitro.

NabopaTtopHas anarHoctuka konudecteeHHoro onpenenerdns TREC, KREC v kayecTBeHHOro BbisiBre-
HUA geneuun 7 3k30Ha reHa SMN1 n3 obpaszuoB CIK BkniwoyaeTt B ceds ABe cTaguu:

1) BoigeneHne JHK u3 nccnegyemsix ob6pasuoB, MOXET BKNOYaTbL nuanc obpasuor, copbuuto OHK Ha
MarHUWTHbIE YacTULbl, OTMLIBKWA 1 3MHOLUMIO;

2) amnnudukaums metogom MNLP B peansHOM BpemeHW ¢ MCnonb3oBaHWEM crieunduydecknx npanme-
POB 1 rTMBPUON3ALWNOHHBLIX 30HO,0B.

TREC n KREC — 310 konbueBugHble dparmenTsl AHK, npogykTel dhopmupoBaHmsa peuentopoB T- u
B-kneTok, koTopble CUrHaNM3npyoT O co3peBaHun T- u B-numdgounToB cooTBeTcTBEHHO. OHWM COMPOBOXKOAKT
CcO3peBaHue npakTudeckn Bcex T- u B-numdoumnToB 1 cnyxaTt MapkepaMmu ux konudectea. CHUXeHne Konu-
Jectea TREC yka3sbiBaeT Ha gedekT B aguddepeHunpoBaHmm T-knetok. Ckopee Bcero, y Takoro pebeHka
OyoyT npobnemMel ¢ pasBuTMeM KIEeTOYHOro MMMYHHOro oteeTa. CHkeHue konudectea KREC curHanuampyet
0 nedekTe B pasBUTUM B-KNeTok, KOTOPbIA CBA3aH ¢ HECNMOCOOHOCTLH NOMHOLEHHO BbipabaTbiBaTb aHTUTENA
B OTBET HA MHMEKLMID 1 BaKLMHALMIO.

MWpOBO OMbIT UCNONBb30BaHWA KonudecTBeHHoro onpenenenna TREC B HeoHaTanbHOM CKPUHUHIE Ha-
4yuHaetcs ¢ 2005 r. m nokasbiBaeT BbICOKYH adeKTUBHOCTL onpegeneHna TREC B cyxux nATHax KpoBw Ans
OWArHOCTUKW TSKENOW KOMBUHNPOBAHHON MMMYHHON HepocTatodHocTu (TKH) y HOBOpOXOEHHbIX OeTen.

Momumo TKWMH c nomowsbto mapkepa TREC ypaetca BbIABMAATbL Criydau T-KMNeToYHOW numMdoneHunu:
cuHgpomanbHble chopmbl MAL0 v BpoxaeHHble AedekTsl ummyHuTeTa (BAW) ¢ gedektamm TMmyca, a Takke
nuMmdoneHnn, He ceBasaHHble ¢ BOW, B nepsylo ovepedb NUM@ONEeHUM HeJOHOLWEHHbIX OeTel, uMerlme
CBOWCTBO paspellatbcs No Mepe pocta pebeHka W co3peBaHus MMMYHHOW CUCTEMbl. Takke nMQoneHns
(NpenmyLLecTBEHHO 3a CHET CHMXEHUS T-NMMMQOLMTOB) OTMEYaeTCa Y HOBOPOXAEHHbIX C TEYEHMEM reHepa-
NN30BaHHbIX MHPEKUNI, TaKMX NaLUNeHTOB BbISBMSIOT B paMKax HeOHATanbHOro CKPUHWHIG C MOMOLLIBID onpe-
penenus TREC. Yucno nauymeHTtoB ¢ T-numdoneHunen, He ceazaHHon ¢ TKMH, B BonbLlumx nonynauMoHHbLIX
MnccnegoBaHMaxX npeebiWaeT Ynueno nauneHToe ¢ TKMH B Tpu-veTwipe pasa.

BkntoyeHne KREC B HeoHaTamnbHbIM CKPUHWMHT AOMNOMHUTENbHO NO3BONUT BLIABNATL OTAENbHBIE hop-
mbl TKMH ¢ Huskvumn B-numdpountamn, KoTopble MOryT ObiTe NMponyLlleHbl Npu getekumu Toneko TREC
(Hanpumep, runoMmopdHblie hopmbl geduuynta ADA, cuHgpom Jlym-bap, cuHgpom HuimereHa). Ho nepso-

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 3/12
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-72026-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70031
https://gostexpert.ru/gost/gost-72026-2025?utm_source=pdf&utm_medium=70031&utm_term=page

FOCT P 72026—2025

ovyepegHon 3agadven uccnenosaHua KREC siBnsieTcs paHHsAs guarHocTuka nauMeHToB ¢ arammarnobynu-
Hemuen (AIT).

B HacTosiwem cTaHgapTe npueeaeHbl metogbl MUP-PB, TpeboBaHua K MeQULUHCKAM U3LenuamM ans
OWarHocTuKK in vitro onsa nabopatopHoi guarHoctuku MO n CMA, a Takke TpeboBaHua K BHyTpunabopa-
TOPHOMY KOHTpomnto kadvecTtea (BJIK) nabopaTopuii y4acTByHOLLMX B paclUMPEHHOM HEOHATanbHOM CKPUHUHTE.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

KMIMHWYECKWE NABOPATOPHbLIE NCCNEOQOBAHUA

MeTon nonMmepasHoW LenHOW peakuuu B peansHOM BpeMeHU
ONA BbIABMEHUA NepBUYHLIX UMMYHOAe(ULUTHLIX COCTOSIHUM U CMMHANLHOW MbillevYHOW aTpodumn
B 06pazuax cyxux nATeH KpoBuU

Clinical laboratory testing. Real-time PCR assay for the detection of primary immune deficiency diseases and spinal
muscular atrophy in dried blood samples

Oarta BeegeHna — 2025—10—01

1 O6bnacTtb NnpuMeHeHuA

HacToawmi cTangapT ycTaHaBnNMBaeT NPoLEeaypY BbiABMEHWS NEPBUYHbLIX MMMYHOA4EMULUTHBIX COCTO-
AHuEA (MWL) v cnuHanbHOW MbiweyHow atpodum (CMA) B paMKkax HeoHaTanbHOrO CKPUHWHIA ¢ MCNOMb30Ba-
HueM oBpasuoB cyxux nateH kposu (CIK).

HacTosawui ctaHgapT ycTaHaBnMBaeT TpeboBaHus ANS NpoBefeHWsi nabopaTopHOro WUccneaoBaHus,
BKMOYasA KanubpoBKy U BHYTPEHHWUA KOHTPOMNb KavecTea.

2 HopmaTuBHbIE CCbINKKU

B HacToslwem cTaHgapTe UCNONb3oBaHbl HOPMATMBHLIE CChINMKU HA cnefyrolve cTaH4apThl:

rMOCT P MCO 15189 MeguunHckue nabopatopun. TpeboBaHUsi K KAYECTBY M KOMNETEHTHOCTK

FOCT P MCO 18113-1 MeauunHckue M3genusa Ans AUMarHocTUKK in vitro. MHdopmaums, npegoctaBneH-
Has naroToBuTenem (Mapkrposka). Yacte 1. TepMuHbl, onpeaenedust  ob6wune TpeboBaHus

FOCT P MCO 20395 buoTtexHonorusa. TpebosaHus k oleHKe 3heKTUBHOCTU MeTOO0B KONMMYECTBEHHO-
ro onpegeneHus nocnefoBaTenbHOCTEN HYKIMEeUHOBBIX KMcnoT-MmueHel. KonuyecteeHHas MNUP 1 undposas
MnupP

MpumedyaHue — [pu NONB3OBAHUM HACTOALLMM CTAHAAPTOM LIENecoobpa3Ho NpoBepuTs AEWCTBUE CChINoY-
HbIX CTAHAAPTOB B MH(OPMAaLMOHHOW cucTeme OBLLEro nonb3oBaHus — Ha ohuLMansHOM cainTe PeneparnbHOro areHT-
CTBa MO TEXHWUYECKOMY PerynupoBaHvio U METPOMNOrM B ceTh MIHTEpHET UMW MO eXeroqHoMy UHHOPMaLIMOHHOMY YKa3a-
Tento «HauyuoHansHble CTaHaapTbI», KOTOPbIM ONyBrnMKOBaH Mo COCTOAHUIO HAa 1 AHBAPA TEKYLLEro rofa, W rno Bbinyckam
EKEMECAYHOTO MH(IOPMALIMOHHOTO yKkasaTens «HauuoHanbHble CTaHOapThi» 3a TekyLimii rog. Ecnn 3ameHeH CCbinoYHbIiN
CTaHOapT, Ha KOTOpPbIA AaHa HeaaTMPOBaHHAas CCbINKa, TO PEKOMEHAYETCS WCMONb30BaTh AEWUCTBYIOLLYIO BEPCUIO 3TOMO
cTaHaapTa C YY4ETOM BCEX BHECEHHBIX B JaHHYK BEPCUID M3MEHEHWI. Ecrnu 3aMeHeH CChiNoYHbIA CTaHOapT, Ha KOTOPbIN
[aHa OaTMpoBaHHas CCbinka, TO PEKOMEHAYETCH UCNONb30BaTL BEPCUIO 3TOM0 CTaHAApTa C ykadaHHbIM BbILLE rOf0M yT-
Bep¥aeHus (NpuHATWA). Ecnm nocne yTBepKOEHWA HACTOSILLEro CTaHgapTa B CCbINOMHBIA CTAHAAPT, HAa KOTOpLIA AaHa
LaTWpOBaHHAs CCbINKa, BHECEHO W3MEHEHWE, 3aTparuBatLLee NonoXeHne, Ha KOTOPOE AaHa CCbINKa, TO 3TO MOMNOXeHWe
peKoMeHAyeTCA NPUMEHATL Be3 yueTa AaHHOMo M3MeHeHUs. Ecnim cobinoyHbIi cTaHaapT oTMeHeH 6e3 3ameHbl, To nono-
KEHWE, B KOTOPOM [aHa CChINKa Ha HEro, PEKOMEHAYETCH NPUMEHSATE B YACTU, HE 3aTParMBatoLLel 3Ty CCbIMKY.

3 TepMuHbI, onpeaeneHnUsa U COKpaLeHus

3.1 TepMmuHbI 1 onpeneneHun

B HacTosilem cTaHaapTe npumeHeHbl TepMuHbl no MOCT P MCO 15189, TOCT P UCO 18113-1,
FOCT P NCO 20395, a Takke crnenywLle TEpMUHEI C COOTBETCTBYHOLLIMMU ONpeaeneHnusamu.

MapaHune ochbuumnansHoe
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3.1.1 B-knetku (B-numdountsl): OgHa 13 OBYX OCHOBHbLIX NOMYNAUMA NTMMEOLWNTOB, KOTOPbIE UMEKT
aHTUreH-cneuMguyeckme peLuenTopbl U y4acTBYIOT B 'yMOpanbHOM UMMYHWUTETE ¥ 0Bpa3oBaHnn aHTUTEN.

MpumevyaHue — lMpeawecTBeHHVKM B-kneTok, npooyuupyemMsle B KOCTHOM MO3re, AndpdepeHLMpYOTCA 1 Co-
3peBalT B KOCTHOM MO3re, ceneseHke u numdatuyecknx yanax. Bo Bpems atoro npouecca npenlectTBeHHUkn B-kneTtok
nepecTpavBaloT obnacTu cBoero reHoma, cogepKallve reHol BapnabensHoW M KOHCTaHTHOW obrnacTtei, ¢ o6pasoBaHu-
eM nocrnefoBaTenbHOCTEN, KOOMPYOLWNX TSKenble W nerkne uenn MMmyHornobynuHa, koTopbie 0bpasyroT UX aHTUreH-
cneunduryeckie pelenTopbl U CEKPeTUPYEMbIE aHTUTENa.

3.1.2 3ona: OpgHouenoYeYHbIi ONUIOHYKNEOTU, UCNONbL3YEMbIA ANA naeHTUduKauum cneyuduyecknx
monekyn OHK nnu PHK, Hecywnx KomnneMeHTapHyo NocneaoBaTenbHOCTb.

3.1.3 K-peneuunoHHbIN anemeHT peuenTopa B-knetok; KREC: Konbuesas ctpyktypa OHK, obpasyto-
Laacs Kak noboqHbIN NPpoayKT hopMMpoBaHmna cneundniecknx peLentopos B-numdounTtos.

MpumevyaHne — PasnuyHble Buasl kpyro JHK obpasytotcs BO BpeMsa NocneqoBaTenbHbiX NepecTpoek, KoTo-
pble NPUBOASAT K TSKENOW KOMBMHUPOBAHHOW UMMYHHOW HegocTaTouHocTn (TKKMH).

3.1.4 nonnmepasHaa uenHaa peakuua; MNUP: NonyyeHne MHoOXecTBa KONui NocnefoBaTelnbHOCTU
OHK nocpenctesom MHOTOKpaTHOrO TEPMOLMKIIMPOBaHUA CMecH, cogepxawen: reHomHyw OHK wnv komnne-
mMeHTapHyt OHK, nonyueHHywo na PHK (maTpuua); TepmocTtabunshyto OHK-nonumepasy; onvroHykneoTu-
Obl-NpanMepbl, KOTopble AononHawT 3'-(npsamMy) u 5'-(obpaTHyto) nocnegoBaTensHOCTH, hnaHKMpyoLwme
nocrnenoBaTenbHOCTb-MULLEHDL; AE30KCMHYKNeo3uaTpudocdaTtel U Apyrne KOMMOHeHThl, HeobxoouMmMble Ons
peakumu.

MpumeyvyaHue —TILP yacTo HasbiBaOT «amnnudukauma», a HakonneHHbIe KoNuK onpefeneHHon nocnegosa-
TeneHocTn OHK — «amnnukoH».

3.1.5 npanmep: OnuroHykneotus obbi4HO M3 18—25 ocHOBaHWIA, KOTOPBIN NpKU rTMBPUAM3aLUK C KOM-
nnemeHTapHoW uensto matpudHoi OHK B npucytcteumn OHK-nonumepasbl u HykneosmaTpudocdartos onpe-
genset caiT nHuumaumnm cuntesa [HK c ero 3'-OH-koHUoB.

MpumeyvyaHue — lMpanmepsl Heobxoaumel Ans amnnudpukaumm OHK 1 gomxHbl ObiTh creundpuyHbIMKY NS Bbl-
OpaHHOro amnnuKoHa.

3.1.6 cyxoe naTHo kpoBu; Cl1K: BeicylleHHOe C onpegeneHHbIMW NpegocTOPOXKHOCTSAMKW U B ONpeae-
TNEHHBLIX YCNOBUSX NATHO KPOBW, NpefBapUTENLHO HAHECEHHOE Ha TecT-bnaHkK.

MpumeyvaHunna

1 [ns nony4eHus cyxux NATEH KPOBM NPUMEHRAIOT HOCUTENW HA OCHOBE (DUNLTPOBANBHOM Bymaru Unu LEenmonossbl.
[na nonyyeHns cyxoro NATHa KPOBKU 0ObIYHO BbIAEMEHHLIE YEPHBEIM KPYTOM 30HbLI Ha TecT-OnaHke (kapte aTpu) nponuTel-
BalOT KanunnspHOW KPOBLIO, B3ATOM M3 MNATKWM HOBOPOXKAEHHOTO UMW NanksLa nayueHTa ctaplliero Bo3pacta. [lonyckaeTca
MCMOMb30BaHNe KPOBM, B3ATOW B NPOBOUPKY C 3TUNEHAWaMUHTETPAYKCYCHOW KucnoToi. KaTeropuyeckn sanpelleHo uc-
Nnonb30BaTh KPOBb, B3ATYIO B NPOBUPKY C renapuHoM.

2 O6blyHO obpasey UenbHoW KpoBM 06beMom NpubnuantensHo 50 MKN HAHOCAT Ha Kpyr, HanevyaTaHHbIA Ha (OUIb-
TpoBaneHon Bymare guameTpoM 12—13 MM, W BbICYLLMBAIOT Ha BO3OYXE MPM KOMHATHOW TemMnepaTtype And TPaHCnopTu-
POBaHWA U/UMN XpaHEHNS.

3 lMNpu HeoHaTaneHoM ckpuHuHre CIK BepyT HenocpeaCcTBEHHO M3 MATKM HOBOPOXOEHHOro 6e3 MCnonb3oBaHuA
AHTUKOArynsaHTOB, T. K. aHTUKOArynsaHThbl, 0COOEHHO renapuwH, OKasbiBakT BNUAHWE Ha pe3ynbTaTthl UCCNenoBaHus.

3.1.7 TecT-6naHK: bnaHk (kapTodka) u3 cneynansHOW (MNIbETPOBansHON Bymary onpegeneHHbix pas-
MEpPOB M CBOWCTB C Hane4YaTaHHbIMW Ha HEM Kpyramu Ons BHECEHWSA Kanenb KPOBW, MOEHTU(UKALMOHHBLIX
OaHHbIX NaLneHTa 1 B3ATOrO y Hero obpasua.

3.1.8 T-kneTku (T-numdouunThl): OgHa M3 OBYX OCHOBHbLIX NONYNALMA NMMQOLIMTOB, KOTOPbIE UMET
aHTUreH-crneyMdpuyeckme pelenTopbl U Y4acTBYIOT B KNETOMHOM UMMYHUTETE, LUTOTOKCUMHOCTU U MMMYHHOW
perynsuuu.

MpumevyaHne — MNpegwecTBeHHWKN T-KNETOK, NpoAyUMpyeMbIe B KOCTHOM Moare, andhepeHUMpyroTea U co-
3peratoT B TUMyce. Bo Bpems aToro npouecca npefllecTBeHHUKU T-KNeTok nepecTpaneaioT obnacTi CBOero reHomMa, co-
Aepxallume reHol BapnabenbHOM M KOHCTaHTHOW obnacTtel, ¢ obpa3zoBaHWeM NocrnenoBaTenbHOCTEN, KOTOPLIE KOAWPYHT
[ABa nenTvaga Ux aHTUreH-cneumduyeckx peLenTopos (peuentop T-KneTku).

3.1.9 akcuusuoHHbIe Konbua T-kneto4yHoro peuentopa; TREC: KonbueBasa crpyktypa OHK, obpa-
3ytouancs kak nobo4HbIn NpoayKT (hopMUPOBaHMS cneunduyeckux peLentopoB T-nMMGOLUTOB.
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3.2 CokpaweHun

B HacTofwwem cTaHgapTe NpUMEHEHbI CriedyoLumMe CoKpalleHus:

BK — BHYTpE€HHWI KOHTPOIb;

BJTIK — BHyTpMnabopaTopHbI KOHTPOIb Ka4ecTBa;

OHK — pesokcupuboHyknenHoBas KMCNoTa;

KIMUP — konuyecTeBeHHas nonuMepasHas uenHasi peakuus;

OOTA — aTuneHgMaMUHTETPAYKCYCHAas KACMOTa;

SMN1 (survival motor neuron 1 gene) — reH BbiKMBAEMOCTM MOTOHEMPOHOB 1;
Taq — TepmocTabunbHasga (nonuMepasa).

4 MeTon nonumepasHoOM LIeNHOW peakuuu B pearnbHOM BpeMeHU

4.1 MNUP B peanbHOM BpeMeHH

4.1.1 O6wme nonoxeHunA

B ocHoBe MMLP B peanbHOM BpeMeHW NeXUT peakuus CUHTe3a HYKNeWHOBLIX KUCMOT C y4acTuem
crneungruyecknx ONUroHYKNeoTUAHbLIX MOoCneAoBaTenbHOCTeN, cogep)alunx (ryopecLUeHTHyD MeTky. [lpu
amnnudmnkaumn parmMeHTa aHanMTa NPoOUCXOAUT UCMycKaHue hrnyopecleHUUn, KoTopasa AeTeKTUpyeTcs B
peanbHOM BpeMeHU, NO3BOMNSAET CYAWUTb O HAaKOMNEeHUU cneuudUuYeckMx NpoayKToB peakuun. Mo peaynstatam
naMepeHus dnyopecueHuun npubop cTpouT rpaduk amnnudukauu U BbICHUTLIBAET LIUKM KONMUYECTBEHHOTO
onpeneneHus Cq.

MpumevyaHue 1 — LMKN KonnyecTBEHHOrO onpedeneHns Cq — 370 0OLWKIA TEPMUH, KOTOPbIW BKNHOYAET Mo-
poroeoe 3Ha4eHwe Lukna (C,), ToUKy nepeceHeHns (Cp), TOYKY OTCHETa WM BCE OCTanbHble cneuunanbHble TEPMUHbLL Mpu-
BopoB, OTHOCALLMECA K APOBHOMY LMKy, MCNONb3yeMble ANA KONMMY4eCTBEHHOMO ONpedeneHns KOHUeHTPauu MyuWeHen
B aHanuze KINLP.

[FOCT P MCO 20395]

WccneposaHua metonom IMUP B peansHoM BpemeHu (MLUP-PB) LomkHbI KOHTPONUMPOBATLCA B TOM YMC-
ne AnNA OUEHKM Ka4yecTBa NpoxoxaeHns peakuuu. Ons aTux uener NnpuMeHsitoT NONOXKUTENbHbIA (NpegocTas-
Ns9eTCca U3roToBUTENEM) M OTpULATENbHbIA KOHTPOMUW, KOTOPbIE UCMONb3YIOT NPV KaXXgoM nccnedosaHuuy. MNo-
NOXWUTENbHbLIA KOHTPOMb AOMMKEH BKMKOYAaTb KOHTPOMb MPOXOXOAEHWsA peakuum u, npu HeobxogumocTn, BK,
KOTOpbIK aMmnnuduunpyeTcsi BMECTe C UCCredyeMbIMK aHanuTamu Onsi CHUXKEHUS pUcka nonyvyeHus NoxHo-
oTpuuaTenbHbIX pe3dynsratoB. BK MoxeT BbiTh kak 3K30TeHHbIM, Tak M 3HOOreHHbIM. JK3oreHHbIn BK npeg-
cTaBnaeT coboi MCKYCCTBEHHYH HYKNeOoTUAHYHK NocrnefoBaTenbHOCTL, AobaBnsemMyo B obpa3sey Ha cTaguu
BbloeneHus. 3HaoreHHbln BK Haxoontca BHYyTpu o6pasua v BbiAENseTca BMeCcTe C aHanuTamu, Hanpumep
reH «4oMallHero xo3ancTea» Jyenoseka, ecnu B MNLP uccnenytot obpasey buonoruyeckoro marepuana na-
uveHTa. B aTom crnyyae aHgoreHHbln BK saBnsetca nokasartenem adpdpekTUBHOCTU BbigeneHns reHomHon JHK
yenoreka. OTpULATENbHbLIA KOHTPOMb MCMOML3YKT B KA4YeCTBe MoKalaTensi OTCYTCTBUS Hecneundmuieckoro
NPOXOXKOEHWNA peakLunu.

[MpuHUMN MeToga, KOTOPbIA NEXNUT B OCHOBE MEAWLMHCKOrO M3gennsa ona auarHocTukK in vitro gns Ko-
nuyecteeHHoro onpenenenus JHK TREC n KREC, ocHoBaH Ha KONWYECTBEHHOM ONpeaeneHn Coaep)aHus
konuin OHK TREC n KREC ¢ nomoLbio cneunruyecknx K 3TUM y4acTkam npaiMepoB U rubpuan3aLMoHHbIX
30HO0B (bNyopecUeHTHO MeYeHHbIX 30H40B) U Taq OHK-nonumepasbl ¢ nocnegyoLwmMM onpeneneHuemM Ha-
KonneHws cneyuduyeckoro drnyopecLeHTHOro curHana Ha amnnudukartope.

Ona knuHudeckon oueHkn ypoBHa JHK TREC n KREC mncnonbaytoT otHoweHne TREC n KREC u konu-
YecTBa A4pPOCOAEepKallMX KNeToK (nenkouuToB). B cBA3M ¢ aTMM gns konuyecTBeHHoro onpeneneHus JHK
TREC n KREC Heobxogumo onpenenaTh ypoBeHb reHoMHon [HK, kak npaBMno ogHOKONMWAHOIO reHa, KoTo-
pbii MO3BONSAET OLEHUTH KOMMYECTBO SAAEPHBLIX KNETOK KpOoBW (pedepeHcHbIi reH). C yueToM pechepeHcHoro
reHa (aHpgoreHHoro BK) npoeogat nepecuet konuyectsa konuin JHK TREC n KREC B nccnegyemom obpasue
Ha 10° SAApPOCOAEPKALLUX KNETOK (NelKoLMTOB).

Ona CMA pesynbrar y4uTbiBAKOT B BUAE PasHWLUbl MEXOy 3Ha4YEeHUSIMU MOPOroBbIX LIMKMOB (Cp) ansi
SMN1 1 BK B cOOTBETCTBMM C UCNONb3YEMbIM MEAULIMHCKAM WU3Oennem Ons AMarHoCTUKK in vitro.
3
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4.1.2 KonnyectBeHHasn MNLUP

Ecnu B MNUP-PB npucyTcTBytoT kannbpartopbl (kanmbpoBoyHble 0bpaslibl C M3BECTHOW KOHLEHTpauuen
aHanuTa), To B KaX40M obpasLie MOXHO BbIYMCNUTL KOHLEeHTpauuto aHanuta — kMNLUP (konuyecteeHHas MLP
C MCMNOMNb30BaHWEM KanubpoBOYHON KPUBOIA).

KIMNLIP B peansHOM BpeMeHU onpefensoT Kak amnnudukayuio cneyuguyecknx cermeHtor AHK ¢ konu-
YyecTBEHHOM oLueHkon cneundunyeckux NUP npoaykToB B npouecce amnnudpukauuu. B To Bpems kak [NLP Boc-
npomn3eoguT Konuu cooTteetcTeyowen JHK nocnegoBatensHoOCTH, chnyopecUeHTHbIN Mapkep dpnyopecumpyet
NpsiMO MpPONOpLMOHanbEHO KonuyecTey npucytcreyower OAHK (4to Teopetnyeckn moxeT ObiTb paccHnTaHo
nyTemMm 0BpaTHbIX BLIYUCIIEHWIA AMA NONYYEHWUST UCXOAHOTO KonnyecTBa onpeneneHHon AHK, npucyTtcTeytowei
B npobe nepef Hadvanom MNUP). KanubpoBouHyo KpUBYH CTPOAT, UCMOMb3Ys HE3ABUCUMBIE M3MEPUTENEBHLIE
3TanoHbl ¢ YKaszaHHbIMKU aBCOMTHBIMU U OTHOCUTENbHLIMUW KOHLIEHTPALMSMK, KOTOPbIE UMEKT TaKYH Xe UMK
aHaNoOrMYHy MaTpuly, 4To U uccnegyemole npobbl. KoHUeHTpaumm nccnegyemblx npob oLeHMBaloT No Kanu-
BPOBOYHOI KPUBOM.

[ns BeIYMCNEHWS KOHLEHTPaLWK aHannTa B peakummn 4OMKHbI NPUCcyTCTBOBaTL kKanubpatopsl. Kannbpa-
TOpbl NPeAcTarnsaT cobor ob6pa3subl C U3BECTHOW KOHLIEHTpAaLUMEen aHanuTa, 3a4acTy MX roTOBAT U3 nnas-
MU, cojepXalmx amnnuduunpyemMsln dparMeHT. [Ina nocTpoeHua KanubpoBOYHOW KPUBOW MUHUMAIBHO
HeobxoOMMO TpW CTaHOapTa pa3HbiX KOHLEHTpaLKuii, HO peKOMeHAYeTCs UCNONb30BaTh OT YeTkipex 1 bonee.
C nomolbio KanMbpoBOYHON KPUBOW BLIYUCIISOT KOHLEHTPaUUM aHanuToB B obpasue. XapakTepucTukamu
KanMBpPOBOYHO KPUBOW SIBMSIOTCS 3MEKTUBHOCTL M KO3 MDULMEHT Koppenauun RZ, no aTUM nokasaTensm
OLEHMBAIOT afeKkBaTHOCTb KanubpoBkM, B naeanbHoM criyqae oHn ctpemsaTes K 100 % v 1 cooTBETCTBEHHO.

4.1.3 OTHOocUTenbHaA KonudecTtBeHHan MLUP

KonuuecTeeHHOE onpefeneHue HyKNEeMHOBOW KWCINOTbl, OCHOBAHHOE Ha 3HA4YeHWW MOPOroBOro LMKNa
pedepeHCcHoro aHanuta, 6e3 Mcnonb3oBaHWUsa KanMbpoBOYHON KPUBON YACTO HA3bIBAKT «OTHOCUTENBHBIM KO-
JNIM4ECTBEHHBIM OnpeaeneHnem». B aToMm crnyvyae KONWYecTBO LIENeBOro aHannta MoxXeT OblTb BblYMCNEHO B
norapndmmn4eckon dpopme OTHOCUTENbHO pedepeHCcHOro aHannTa. B OCcHOBE BbIMMCNEHWIA NeXaT 3Kcnepu-
MeHTarnbHO YCTAHOBMEHHbLIE 32aBUCUMOCTH Cp OT KOHL@HTpaLMKM MaTpuLbl B 3TanoHHbIX obpasuax (kanubpa-
Topax) Ana Kaxgoro uccnegyemoro aHanura. [Npu ycnoBun cxogHblx 3HaveHui achdpektmeHocTu MNUP ans
LleneBoro u petepeHCcHOro aHanuMToB 3HavyeHWe gensta C‘D dakTUuecky BelpaxaeT U3aMepeHUe OTHOLLEHWUS UX
KONMMYECTBEHHbIX 3HAUYEHUNA.

Ona onpeneneHns oTHoweHua TREC n KREC u KonuyecTBa NeMKoLMUTOR (Konvnm’m5 NernKkouMTOB)
WUCMOMb3YIT pacyeT, KOTOPbIA BKNIOYAET TPU COCTaBMAKLINE:

- pa3zHuLYy NMOPOroBbIX LWKIMOB (AenbTa Cp) Beisienaemon muwenn (TREC nnu KREC) n pedepeHcHoro
reHa. 3T1a pasHuua onpegenset konuyecTteo konuidi TREC unn KREC Kk kaxgon konum pedepeHcHoro reHa;

- B OHOW KNeTKe NPUCYTCTBYIOT ABE KONUU peddepeHCHOro reHa, noaTtomy konuyectso konuin TREC nnu
KREC k kaxgo# konvy pedepeHCHOro reHa cnegyeTr YMHOXUTh Ha 2;

- MOMNpPaBOYHbIN KO MUUNEHT N8 KOppeKuMn pasfivymMi noporoBoro LMkna npu oguHakoBOM Konu4e-
cTBe BbifiBnsaemoi muwern (TREC unu KREC) n pedhepeHcHoro reHa (sBugy pasnuyuns apdektmeHoctym MLP
45 pasHbIX aHanmMToB).

5 OpraHunsaumsa 6e3onacHOM OeATENLHOCTM MeAULMHCKMX nabopaTtopun
pacLMpPEeHHOro HeOHaTaNnbHOro CKPUHUHIa

MeavumHckne nabopaTopun pacllMpeHHOro HEeOHATaNbHOMO CKPUHWHIA PYKOBOACTBYIOTCS B CBOEN Ae-
ATENbHOCTU HOPMaTUBHbLIMW NpaBoBbiMK akTamu Poccuiickon ®epepaumnun, TOCT P MCO 15189. Ina cHuke-
HWA pyCKa MONMYYeHUs KakK NOXHOMNONOXNTENbHbIX, TAK U NMOXHOOTPULATENbHbLIX Pe3ynsLTaToB MCCNeaoBaHusA
MeduumnHckne nabopatopumn obecneuynBatoT JONONHUTENbHEIE Mepbl Be30NacHOCTU.

CnocobHocTb MUP amnnuduumMpoBaTs 0OHY MONEKYNy 03Ha4aeT, YTo cnejoBkbie KONMYecTBa npuMecen
OHK moryT cnykuTs MatpyuaMn 1 NpUBOLAUTE K NOXHOMONOXKUTENBHLIM peakuusm amnnudurkauum (amnnu-
dhuKauma HenpasunbHOM MaTpuupbl). Hanbonee pacnpoctpaHeHHbIMW MCTOYHMKaMK 3arpasHsiowen OHK ag-
nawTcs npeasigywme npenapatsl AHK, nnasmugHas OHK unun npogykTel npegbioywnx amnnudukauun MNLP.

[na npenoTBpalueHns KOHTaMWHaUWKU cylwecTByoT oblne npaBuna 1 npouenypbl, KOTOpbIMK cneayeT
pyKOBOLCTBOBATLCS B nabopaTtopuum, BeinonHsawLwen MLP.

[ns Bbipe3aHusa obpasLUoB U3 pUNLTPOBaNbLHON BymMaru MOXHO MCMOMNbB30BATL cneunansHble aHTUCTa-
TUYECKUe MHCTPYMEHTLI ANS HEATpanu3auum ctaTudeckux 3apagoe, KOTOpble MOryT MellaTh npouenype Bbi-
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pesanua. [NpyuMepaMmn Takux MeaULUNHCKUX U3OENUn N UX NPUHAONEXHOCTEN ABMATCA aHTUCTaTUYEeCKUe M-
CTONeThl, cnpeu, KoBpukKM 1 BpacneTsl, nabopaTopHas 3alMTHasA ofexaa, nep4artku, o6yBb.

TexHuyeckoe obcnyxuBaHWe W NepuoaMdecKkasl OYMCTKA (eXeQHEeBHO, eXeHedenbHO, eXeMecsiuHo)
obopynoeanus ana nepcopauum CMNK 1n pexyLimMx MHCTPYMEHTOR, HeoBXoOUMbl ON8 yAaneHUs BOPCUHOK U
Mycopa ¢ nepdopaTtopa, roroBki nepdopatopa Unu pexyLimux MHcTpymeHTos. OBopygoeaHne ana nepdo-
paumm u peskn CIMK MOXHO o4ncTUTh, 06paboTaB pexyLlyl NOBEpPXHOCTb MHCTPYMEHTA B COOTBETCTBUM C
3KCMMyaTauMoOHHON OOKYMEHTaALWEN M3rOTOBUTENS MEANLIMHCKOTO U34enuns.

Mocne nepdopayun CMK B MHOTOMNYHOYHBIA MraHLWeT PeKOMEeHOYeTCs caenaTb Kak MUHUMYM OfHY Bbl-
pe3Ky U3 YMCTOM (hUNETPOBANbHOM ByMari ¢ NOMOLLLLH TOTO Ke PeXxyLlero MHCTpyMeHTa (6e3 NpoMeXxKyToYHOR
O4YUCTKW), KOTOPLIA BbIN Kcnons3oeaH aAnsa obpasuos CrK.

NaBopaTopuun fomkHel cobrogaTte Npaeuna yTUNu3aumm MeguLMHCKUX OTXO4OB B OTHOLUEHUMW NPOAYK-
TOB peakuuv amnnudukaummn, npenapatos JHK n o6pasuos Bo nabexaHune zarpsisHeHus. MNpoaykTbl peakuum
amnnudukaumm n npenapartbl JHK, He oTkpbiBas Npobupok, HeobxoaMMo 3ane4vartbiBaTb B repMeThyHble aB-
TOKMNaBUPYEMbI€ NNacTUKOBbIE NaKeTbl Ans OTXOAO0B W CKNaaupoBaTth C ApYruMiK nabopaTopHbIMKM OTXO4aMM.

6 BHyTpunabopaTopHbLIM KOHTPONb KavyecTBa

6.1 ObwKe nonoxeHUn

JlabopaTopuu, KOTOpblie UCNOMb3YIOT MeAWUMHCKUE U3genusa Ans AUarHocTukK in vitro ans nabopatop-
How guarHocTtukm MO v CMA, gomkHel nmeTb npouenypy BJTK gns MoHWTOpMHra NnocTositHHOWM OOCTOBEPHO-
CTW pe3ynsTaToB UCCMefoBaHUN.

KoHTponbHbi obpasey ana BIK gomkeH npeactaensate M3 cebsa CIK oT nauneHToB ¢ nogTBepXaeH-
HeiM guarHozom MO n CMA. MNomumo atoro, octaBwmecs nocne ncenegoeaHna CrK HOBOpOXOEHHBIX C
noaTeepKAeHHbIM gnardosom MNMAL nnu CMA aBnAKTCS LEHHBIM CpaBHUTENbHBIM MaTtepuanom ans nabopa-
TOPWUW, KOTOPBIM CriegyeT apXMBMPOBaTh B NOAXOOSALWMX YCITOBUSIX XPaHEHWUS U CNONb30BaTk 3KOHOMHO.

6.2 U3roToBneHWe KOHTpPONbHLIX o6pa3uos gna NMAO v CMA

[nsa 13roToBNEHWs KOHTPOMNbHLIX 00pa3uoB MCMNOMbL3YOT BEHO3HYH KPOBb (CoBpaHHyl B Npobupky c
O[MTA) oT naumeHTOB € NOATBEPX¥OEHHbIM anarHosom IMAL n CMA, koTopyt HAHOCAT Ha TecT-6naHk.

Ona narotoBnenus CIIK goctatouHo Hebonblworo obbema buonorvyeckoro martepuana (go 100 mkn).
TecT-bnaHKM MapKvMpyoT nepea HaHeceHWeM obpasua ¢ ykasaHuem guarHosa ML (c ykasaHvem KonnyecTsa
konuin TREC, KREC) unn CMA. NMocne HaHeceHWs KPOBM Ha TecT-bnaHk obpasel BblaepXunBatT 4O NOMHOro
BbICbIXaHWs B TEHYEHMEe He MeHee [AByX 4acoB NpW KOMHATHOW TemnepaType Tak, 4To6bl OH He conpuKacancs ¢
apyrumu Tect-6naHkamu. MNocne BbicylnMBaHUs TecT-bnaHky cknagblBaT B UHAUBMAYANbHYO YNakoBKy (Ha-
npvMep, zip-nakeT) ¢ BNaronornoTutTenem, Ytobbl OHM He conpuKacanucb Mexay coboi.

6.3 Ucnonb3oBaHMe KOHTpoNbHLIX o6pasyoB ana NMAO n CMA

KoHTponbHble obpa3subl ansa MO v CMA gomkHbl NPOXoauTb BCe aTanbl MCCNeaoBaHusa Kak obpasubl
ClMNK naumMeHToB Npn HEOHATaNbHOM CKPUHUHIE WM OOQHO3HA4YHO OnpeaenaThcs Kak obpasubl OT NaLWeHToB ¢
cooTBeTCTBYOLWMMKU AnarHozamu N0 n CMA.

B cBs1au ¢ yHMKanbLHOCTBK 00pa3LoB OT NAUWMEHTOB C NOATBepXAeHHbIMKU anarHodamu MU0 u CMA 1
MX OFPaHUYEHHBLIM KONMUYECTBOM, PEKOMEHYETCH MCMNOMNbL30BaTh KOHTPOMNbHbIE 0Opas3lbl Npy CMEHE NapTun
MeOULIMHCKNX 3AenuiA ANs AMarHoCTUKN in vitro, Npu cMeHe MeauuUWHCKOro 3aenus ans AuarHocTuKuy in vitro,
a TaKke He pexXe 0HOro pasa B Mecsl.

6.4 XpaHeHWe KOHTpPOnbHbLIX obpasuos gna NMNALO v CMA

Hapgnexalwee xpaHeHwe KOHTponbHbIX obpasuos gns ML u CMA obecneunBaeT HagexHocTe BIK.
ClK cnegyeT xpaHuTb B UHOMBUAYAMNBHON YNAKOBKE, COOEPXallel BNaronornoTuTens.

Xpanute CIMK Heobxogumo npu KOMHaTHOW Temnepartype He Oonee 24 mec B 3alMLIEHHOM OT COMHUA
MecTe.
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