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lMpasuna npumeHeHuss Hacmosiwe2o cmaHOapma ycmaHoerieHbl 8 cmambe 26
®edepanbHoeo 3akoHa om 29 uwHs 2015 2. Ne 162-®3 «O cmaHOapmusauuu e Pocculickol
®edepayuu». UHpopmauusi 06 USMEHEHUSIX K Hacmosiwemy cmaHOapmy nybrnukyemcs e
exea2o00HOM (o cocmosiHurw Ha 1 sHeapss mekyuie2o eoda) UHOPMaUUOHHOM yKaszamerie
«HauuoHanbHble cmaHOapmbi», a ocuyuanbHbIl MEKCM U3MEHEHUU U [onpasok — 8
eXeMeCsIHHOM UH(OPMaUUOHHOM yKazamene «HauyuoHanbHble cmaHOapmbl». B crnydyae
nepecmMompa (3aMeHbl) UflU  OMMEHbl Hacmosiwe2o cmaHdapma coomeemcmeyujee
yesedomrieHue 6ydem orybnukogaHo 8 bruxalweM 8bifyCKe eXeMeCcaYHo20 UHOPpMayUOHHO20
ykazamerns «HauuoHanbHble cmaHOapmably. Coomeemcmsyrowas uHgopmayusi, yeedomrneHue u
meKkcmbl pa3Mew,aromesi makxe 8 UHGOPMaUyuoHHOU cucmeme obwez20 MobL308aHuss — Ha
ocpuyuanbHoMm catime ®edepanbHO20 az2eHmMcmea Mo MEXHUYECKOMY peaynuposaHuo U

memposioauu 8 cemu lHmepHem (www.rst.gov.ru)

© Odhopmnenue. PIbY «HcTUTYT cTangapTusaunny, 2025

Hactoawwmn crtanHgapt He MoxeT ObiTb MOMHOCTBLIO WM YAaCcTUYHO BOCMPOU3BEAEH,
TUPaXnpoBaH W pacnpocTpaHeH B KadectBe odmumanbHOro wmsgaHus 6e3 paspelleHus
degeparnbHOro areHTCTBa No TEXHUYECKOMY peryrnmpoBaHuio 1 MeTposiorum
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BBepeHue

Mcnonb3oBaHne  HeOHaTanbHOrO  CKPUMHMHIA ANS  BbISBMIEHUS  NEPBUYHbIX
nmMmyHogeduunTHoix coctosaHun (MALO) n cnuHanbHoM MblwedHon artpodum (CMA)
npeacraenseT cobon HOBbIM pybex B obrnactu obLeCTBEHHOro 34paBOOXPAHEHUSA U
3ANNMAEMMNOSIONNMYECKUX UCCNeLOBaHUMN.

MAO — >kusHeyrpoxawuwme 3aboneBaHNas C  BblpaXEHHOWM  FEHEeTU4ECKOn
reTeporeHHOCTbIO, B OCHOBE KOTOPbLIX NexaT AedeKkTbl pasfnyHbiX 3BEHbEB UMMYHUTETA.
Ha HacToswmn mMomeHT masecTHo novtn 500 reHoB, acCcOUMMPOBAHHLIX C pa3BUTUEM
KIMUHUYECKN 3HAYUMbIX UMMYHOMNOMMYECKUX AedeKTOoB.

lMpenctaBneHnss o pacnpoctpaHeHHoctn [N B nonynauuMmM  HenpepbiBHO
nepecMaTpuBaloTCs No Mepe HakonmeHust HoBbIX AaHHbIX. Ewe HegaBHo ML cunTanuce
KpanHe peakMmn 3aboneBaHWsMKM, HO B MNOCMeOHME rodbl UX YacToTy OLEHMBAT Kak
MuHuMyMm 1 Ha 10 Tbic. Hacenenus. pynna MO obveaunHseT 6onee 450 anarHo3oB.
Tsxxenble popmbl MNMAL npnBogaT K neTanbHbIM UCX04aM B NepBble ABa roaa xusHn. MeHee
Tskenble OpPMbl  BbI3blBalOT HeobOpaTUMble W3MEHEHUSI B OpraHu3aMme, KoTopble
3HaUYUTENBbHO CHUXAOT KAYeCTBO XXN3HU YenoBeka U NPUBOAAT K UHBANMAN3auun.

BisiBneHne Hanbonee Tsxenbix doopm ML ¢ noMowbio HeoHaTanbHOro CKpUHKHrA,
A0 pasBUTUA MHMEKUMOHHBIX MOPaXXEHWUW, MO3BONUT 3HAYMTESNbHO YNYyYLWWUTb MPOrHO3
nauyneHToB c TsxenbiMn opmamun MU 1M yMeHbWNTb MNadeHYecKytd N OEeTCKYHo
CMEPTHOCTb B LIESIOM.

CMA — HacnefyemMoe HeEpPBHO-MbILLEYHOE reHeTu4eckoe 3aboneBaHne, Bbi3blBaloLLee
nopakxeHue OBuratesibHbiX HEMPOHOB NepeaHux poroB CnmnHHoro mosra. CMA ogHo u3
Hanbonee pacnpocTpaHeHHbIX Hacnegyemblx 3aboneBaHMn B MuUpe, B CpegHEM
Habnogaetca y 1 u3 7500 HOBOPOXOEHHbIX. Y nogaBnsawowero 60MbWNMHCTBA NALUNEHTOB
npuynHon CMA aBnsieTca romo3urotHasa geneumsa ak3oHa 7 B reHe SMN1 xpomocombl 5.
[eTepo3nroTbl NO 3TON AEneunn He NPOSsIBRST NPU3HaAKoB 3aboneBaHusi, HO ABMAKTCA
OCHOBHbIMW HOCUTENAMK 3aboneBaHNs B NONyNALUN.

B nporpammy paclmpeHHOro HeoHaTarnbHOro cKkpuHuHra B Poccunckon degepaunm
KpoMe HacnencTBeHHbIX 6onesHen obmeHa BewecTB, ¢ 2023 r. BkntoyeHsl CMA un MAL.
JTabopaTtopHas guarHoctuka MM Ha OOKNMHUYECKOM CTagum BO3MOXHA C MOMOLLbHO
KONMMYEeCTBEHHOrO onpegeneHna mapkepos T- n B-knetoyHoro numdonoasa (TREC wu
KREC), a Takke CMA kayeCTBEHHbIM BbIsiIBIieHWEM gerneumm 7 ak3oHa reHa SMN1 metogom
nosiMMepasHon UEnHOW peakumm B pexume peanbHoro BpemeHn (MUP-PB) ¢
NCNOSIb30BaHNEM 3apPErMCTPMPOBAHHbLIX MEOVULIMHCKUX U34eNNn Ans AnarHoCTUKK in Vvitro.

JlabopaTtopHasa pamarHocTuka konuyecTtBeHHoro onpegenenHns TREC, KREC wu
Ka4yeCTBEHHOro BbIsiBNieHns geneunn 7 ak3oHa reHa SMN1 n3 obpasuos Cl1K BkntovaeT B

cebsa aBe ctaguu:
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1) Bbigenerve OHK 13 nccnegyembix o6pasLoB, MOXeT BKMYaTb Nn3nMc 06pasuos,
copbuuto AHK Ha MarHUTHbIE YacTULbl, OTMbIBKU U 3THOLIMIO;

2) amnnudpukauma metogom [MLUP B peanbHOM BpeMeHUM C UCMNONb30BaHUEM
cneumduyecknx npanmepos 1 rmépmansaumoHHbIX 30HAOB.

TREC n KREC - a10 konbueBuaHble parmeHTbl OHK, npoayktsl hopmmpoBaHus
peuenTopoB T- 1 B-kneTok, KOTopble CUrHaNU3npyT 0 co3peBaHun T- n B-numdounTtos
cooTBeTCTBEHHO. OHM CONpoBOXAalT Co3peBaHne npakTudeckn scex T- n B-numdoumtos
N cnyaTt Mmapkepamu ux konndectsa. CHmxeHue konmnyectea TREC ykasbiBaeT Ha aedekT
B AnddepeHumnpoBke T-kneTtok. Ckopee Bcero, y Takoro pebeHka 6yayT npobnembl C
pasBUTMEM KNETOYHOIro MMMYHHOro oteeTa. CHuxeHue konnyectsa KREC curHanusmnpyet
O pedekte B pasButun B-kneTtok, KOTOpbIN CBA3aH C HECNnOCOBHOCTbK MOSHOLEHHO
BblpabaTbiBaTb aHTUTENA B OTBET HA MH(PEKLMIO U BaKLUMHALMIO.

MwupoBon ONbLIT WUCMOMBL30BaHUS  KONMMYECTBEHHOro onpegeneHns TREC B
HeoHaTallbHOM CKpUHWHre HadnHaeTcs ¢ 2005 r. n nokasbiBaeT BbICOKYIO 3(O(EKTUBHOCTb
onpepeneHns TREC B cyxux NnATHaX KPOBW A5l AUArHOCTUKN TSHKENON KOMOUHMPOBaAHHOM
MMMYHHOM HegocTaTovHocTu (TKMH) y HOBOpOXKAEHHbIX OETEN.

Momumo TKNH ¢ nomoLubio mapkepa TREC yaaeTtcs BbISBNATL criyd4amn T-KneToYHON
numdoneHnn: cuHapomanbHbie gopmbl ML n BpoxaeHHble gedektsl uMmyHuteTa (BAW)
Cc gedekTamm TUMyca, a Takke numdoneHnn, He cesasaHHble ¢ B[O, B nepByto odepenb
nUM@oneHnn HeQOHOLWEHHbIX AeTen, UMeLMe CBOMCTBO paspellaTtbCs No Mepe pocTa
pebeHka 1 co3peBaHNA UMMYHHOW CUCTEMBI. Takke numdoneHnsa (NpemmyLLecTBEHHO 3a
cyeT CHWwXKeHnsa T-numpounTOoB) OTMEYaeTCss Yy HOBOPOXAEHHbIX C TeYyeHuem
reHepanu3oBaHHbIX UHMEKUNA, TaknX NauMeHTOB BbISBASAIOT B pamMKax HeOHaTaslbHOro
CKPpUHUHra ¢ nomoullbto onpegeneHms TREC. Yucno naumeHToB C¢ T-numdoneHnen, He
ceazaHHoM ¢ TKUH, B 6onblwimx NONyNsiUMOHHBIX WUCCREeAOBaHUAX MNpPeBbIAaeT YUCHO
naumeHToB ¢ TKUH B Tpn-yeTbipe pasa.

BkntoyeHne KREC B HeoHaTanbHbIM CKPUHWUHT JOMOMHUTESNIbHO NO3BOSIUT BbISBIATH
otaeneHble opmbl TKUH ¢ HU3kumn B-numdoumtamm, Kotopble MOryT 6biTb NPONyLLEHbI
npu getekumm Tonbko TREC (Hanpumep, runomopdHble hopmbl geduumnta ADA, CUHOPOM
Jlyn-bap, cuHgpom Hwunmerena). Ho nepsoodepenHon 3apaden uccneposaHna KREC
ABMSAETCA paHHAA UarHoCT1Ka nauneHToB ¢ arammarnodynuHemuen (AlT).

B HacToswem ctaHgapTe npmBeaeHsl metoabl MNLUP-PB, TpeboBaHusa K MeanLMHCKNM
n3genusam ans gMarHocTukK in vitro ans nabopatopHon gmnarHoctukm ML n CMA, a Takke
TpeboBaHua Kk BHyTpunabopatopHoMy KoHTponto kKadectBa (BJIK) na6Gopatopui
y4acTBYHOLLMX B pacCLUMPEHHOM HEOHATalbHOM CKPUHUHTE.
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HAUMWOHANbHbBIW CTAHOAPT POCCUUCKOWN ®EOQEPALUMN

KIMMHUWYECKUE JIABOPATOPHbLIE UCCJIEAOBAHUA

MeToa nonnmepasHon LLenHOW peakumum B peanbHOM BpeMeHU
ANsA BbIABNEHUA NepPBUYHbIX UMMYHOAE(MhULNTHBLIX COCTOSHUM U

CNUHaNbLHOM MbIWeYHOW aTpocmmn B obpasuax Cyxux nsiTeH KpoBum

Clinical laboratory testing.
Real-time PCR assay for the detection of primary immune deficiency diseases and spinal

muscular atrophy in dried blood samples

[OdaTta BBegeHus — 2025 10 01

1 ObnacTtb NpuUMeHeHUsA

Hactoswmn craHgapT ycTaHaBnmMBaeT MNpouedypy  BbISIBNEHUS  MEPBUYHbIX
nMMyHoaeduumMTHbIX coctosiHunm (MWL) n cnuHanbHon MblwedHon atpodum (CMA) B
paMKax HeoHaTanbHOro CKPMHMHIA C UCNONb30BaHMEM 00pa3LoB cyxux naTeH kposu (CI1K).

Hactosiwun ctaHaapT yctaHaBnueaeT TpeboBaHusa onsi npoBeaeHnsa nabopaTopHOro

nccrnengoBaHud, BKno4Yad KaJ'II/I6pOBKy n BHyTpeHHI/IIZ KOHTpPOJ1b Ka4ecCcTBa.

2 HopmaTuBHbIe CCbISIKN

B HacTosilem cTanHgapTe WMCMNosfb30BaHbl HOPMATMBHBIE CChIIKM Ha crnegylolime
CTaHOapThbl:

- TOCT P NCO 15189 MeguumHckne nabopatopuun. TpeboBaHWA K KayecTBy WU
KOMMETEHTHOCTU

- TOCT P MUCO 18113-1 MeguumHckMe wusgenua AN OUarHOCTUKWM in  vitro.
NHdopmaums, npepocTaBneHHas uarotoButenem (Mapkuposka). Yacte 1. TepMuHbl,
onpeneneHus n obwue TpeboBaHus.

- TOCT P NCO 20395 BuotexHonorus. TpeboBaHMA K oueHke 3(peKTUBHOCTU
METOLOB KOSIMYECTBEHHOrO onpeaeneHns nocnefoBaTeNlbHOCTEN HYKIEMHOBbLIX KUCMOT-
muweHen. KonnyecteeHHas MNUP n undposasa MNUP

MpnmevyaHune — lNpu NONb30BaHMM HACTOSLLMM CTaHOAPTOM LienecoobpasHO NpoBepuTb
AENCTBUE CCbINTOMHbIX CTaHOapTOB B WMHM(OPMALMOHHOM cucTeme oOWlero nonb3oBaHUS — Ha
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odmumansHOM cante defeparnbHOro areHTCTBa No TEXHNYECKOMY perynmpoBaHuio U METPOorum B
ceTn NHTepHeT nnu no exxerogHoMy MHpopMaLnoHHOMY yKkasaTento «HaumMoHaneHble CTaHgapTbI»,
KOTOpbIA onyGriMKoBaH NO COCTOSAHMIO HA 1 siHBaps TEKyLWero roga, u no BbiMyckaM eXXeMeCa4YHOro
MHGOOPMaLIMOHHOIoO ykasaTensa «HauuoHanbHble cTaHgapTbl» 3a Tekywuh rog. Ecnu 3ameHeH
CCbIIOYHbIA CTaHOapT, Ha KOTOpbld daHa HeJaTMpOBaHHAA CCbiflka, TO peKkomeHayeTcs
ncnonb3oBaTb OEWCTBYIOLLYKD BEPCUIO 3TOr0 CTaHdapTa C y4eTOM BCEX BHECEHHbIX B [OaHHYH
BEpCUMo M3MeHeHnn. Ecnn 3ameHeH CCbITOYHbLIM CTaHdapT, Ha KOTOpbIM AaHa gaTMpoBaHHad
CCblfika, TO pekoMeHayeTCs UCNOoSib30oBaTh BEPCUI0 3TOrMO0 CTaHgapTa C yKasaHHbIM Bbille rogoMm
yTBepXaeHusa (NpuHaTtus). Ecnn nocne yTBepXOeHMs HacTodllero craHgapTa B CCbITOYHbIN
cTaHgapT, Ha KOTOpblM gaHa AaTupoBaHHasl CCbiflka, BHECEHO MW3MEHeHWe, 3aTparuaroLliee
NOfoXeHne, Ha KOTOPOEe [aHa CCbifka, TO 3TO MONOXEHNE pekoMeHOYyeTCs NpUMeHATb 6e3 ydeTta
AAHHOro n3meHeHusi. Ecnn cchbifoYHbIN cTaHaapT OTMEHEH 6e3 3aMeHbl, TO NOJIOXKEHME, B KOTOPOM
AaHa CCblfika Ha Hero, pekoMeHayeTcs NPUMEHSATb B YacTW, HE 3aTparMBaloLLEN 3Ty CCbISIKY.

3 TepMuHbI, onpeaeneHnst N CoOKpaLieHus

3.1 TepMmuHbI 1 onpeaeneHus

B HacTosiwem ctaHgapTe npuMeHeHbl TepMuHbl no FTOCT P UCO 15189, TOCT P CO
18113-1, TOCT P UCO 20395, a Takke cnegywolme TEPMUHbI C COOTBETCTBYIOLLNUMM
onpeaeneHnsiMu.

3.1.1 B-kneTku (B-numcpountbl): OgHa 13 BYX OCHOBHbIX MONYyNsAUMA IMMEOLNTOB,
KOTOpble WMEKT aHTUreH-creyndmnyeckne peuentopbl U y4yacTBYOT B rymopasibHOM
UMMYHUTETE N 06pPa30BaHUM aHTUTEN.

MpumeyaHune — [lpeawectBeHHMKM B-kneTok, npoayuuMpyemMble B KOCTHOM Mo3re,
A depeHLMpPYOTCA 1 CO3peBalT B KOCTHOM MO3re, cerneseHke v numdartnyeckux yanax. Bo
BPEMSsI 3TOrO MpoLecca NpefLlecTBeHHUKM B-kneTtok nepectpavBalT obnactu CBOero reHoma,
codepxawme TreHbl BapuabenbHOM M KOHCTaHTHOM  obnacter, ¢  obpasoBaHMEM
nocrnenoBaTenibHOCTEN, KOAUPYIOLWMUX TsKenble W nerkne Lenum WMMYHOrnoGynuHa, KoTopble
06pasyloT Ux aHTUreH-cneumdguyeckne peLenTopbl U CEKPETUPYEMbIE aHTUTeNa.

3.1.2 30HA; OpaHouenoyeYHbIn ONUIOHYKIeoTns, NCnonb3yembln ans
noeHtTudpukaummn crneundunydecknx monekyn AHK wnu PHK, Hecywmx komnnemeHTapHyto
nocnegoBaTernbHOCTb.

3.1.3 K-peneunoHHbIn 3nemeHT peuentopa B-knetok; KREC: KonbueBas
ctpyktypa OHK, obpasyrouwasca kak noboyHbIN NPpoAyKT hopMUPOBaHUSA crieumndpunieckmnx
peuenTopoB B-numdoumntos.

MpumevyaHune — PasnuyHbie Buapl kpyroB IHK o6pasytoTcst BO Bpems nocrnenoBaTenbHbIX
NepecTpoek, KOTopble MNPUBOAAT K TSHKENOW KOMOWHMPOBAHHOM WMMMYHHOW HELOCTaTOYHOCTU
(TKUH).

3.1.4 nonumepasHaa uenHasa peakuus; [1LP: lNonydyeHne mHOXecTBa konuin

nocnegosatensHoctn [OHK nocpeactBomM MHOrokpaTtHOro TEPMOUMKNMPOBAHUS CMECH,
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cogepxawen: reHomHyro [OHK wnu komnnemeHtapHyto [OHK, nonyyeHHyio u3 PHK
(maTtpuua); TepmocTtabunbHyto OHK-nonumepasy; onvroHykneoTuabl-npanmepbl, KOTopble
pononHaT  3'-(npsmyo) n  5'- (obpaTHyl) nocnegoBaTenbHOCTH, hnaHkupyoLme
nocriegoBaTeribHOCTb-MULLEHb; OEe30KCUHYKNeo3naTpudocdartel U Apyrme KOMMOHEHTHI,
HeobxoaMMble AN peakumu.

MpumedaHune — MNLP yacTo HasblBalOT «amMnnngukaumay, a HakonneHHble Konuu
onpegeneHHon nocnegosatenbHocTn JHK — «aMnnnkoHy».

3.1.5 npaumep: OnuroHykneotug o6bIMHO M3 18-25 ocHOBaHWA, KOTOPbLIN NpU
rmbépuamnsauum C KomnnemeHTapHou uenbto matpumyHonm [OHK B npucytctBum OHK-
nonmmMmepassbl 1 HykrneosnaTpudgocdaToB onpegenseT cant nHuymaumm cuHtesa HK ¢ ero
3'-OH-koHUOB.

MpnmevaHune — lNpanmepbl Heobxoammbl ans amnnmdpukauum OHK n gomkHbl ObiTb
cneundunyHbIMU Ans BbIGpaHHOro amMnmnkoHa.

3.1.6 cyxoe natHo KpoBu; CIlIK: BbicylwweHHoe €  onpeneneHHbIMU
NpeaoCTOPOXKHOCTAMM W B OnpeferieHHbIX YCrOBUSX MATHO KPOBW, nNpenBapuUTenbHO
HaHeCeHHOW Ha TecT-0naHK.

MpnmevyaHus

1 [Ona nonyvYeHnsa Cyxux MNsATeH KPOBM NPUMEHSIIOT HOCUTENWN Ha OCHOBE (pUIbTPOBasibHOM
Bymary vnu uennonosbl. [ns nonyyYyeHns cyxoro MnsiTHA KPOBW OObIYHO BblAENEHHbIE YEPHbIM
KPYrom 30Hbl Ha TecT-bnaHke (kapTe [[aTpu) NponUTLIBAKOT KaNUNMSAPHON KPOBbLIO, B3ATOW U3 NSATKU
HOBOPOXAEHHOIo UNW NarnbLa NauneHTa crapLuero Bospacta. [lonyckaeTcst UCnonb30BaHUE KPOBMY,
B3aTOWN B Npobupky ¢ OOTA. Kateropuyecku sanpeLleHo ncnonb3oBaTb KPOBb, B3ATYHO B NPOBMpPKY
C renapvHoMm.

2 OOblvHO obpasel, UenbHON KpoBM 00beMOM MpUbNU3anTernbHO 50 MKIT HAHOCAT Ha Kpyr,
HaneyaTaHHbIM Ha unbTpoBanbHOM Bymare gnameTpom 12—13 MM, M BbICYLLMBAIOT Ha BO3AyXe
Npy KOMHaTHOW TeMMnepaType ANs TPAaHCMOPTUPOBAHUSI U/UNN XPAHEHNS.

3 lMNpu HeoHaTanbHOM ckpuHuHre CITK 6epyT HenocpeacTBEHHO U3 NATKM HOBOPOXOEHHOMO
0e3 ucnonb3oBaHUs AHTUKOArynaHToB, T. K. @aHTUKOAryndHThl, 0cobeHHOo renapuH, okKasblBakloT
BINnAHNE Ha pe3ylibTaTbl UCCliegoBaHNA.

3.1.7 TecT-6naHkK: bnaHk (kapToyka) u3 cneuuanbHOW ubTpoBanbHOM 6Gymaru
ornpegeneHHbIX pasMepoB U CBOMCTB C HaneyaTaHHbIMW Ha HEM Kpyramu Ons BHECEHUS
Kanenb KpOoBMW, MAEHTUUKALNOHHBIX AaHHbIX NauMeHTa 1 B3ATOro y Hero obpasua.

3.1.8 T-kneTku (T-numcountbl): OgHa U3 ABYX OCHOBHbIX NOMYNAUUA TIMMEOLMTOB,
KOTOpble WMENT aHTUreH-crneunduyeckne peuentopbl W Yy4acTBYKOT B  KIE€TOYHOM

NMMMYHUTETE, UNTOTOKCUYHOCTU U VIMMyHHOVI perynauun.
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M punmevyaHne -— npeﬂLueCTBeHHVIKI/I T-KJ'IeTOK, npoagyunpyemble B KOCTHOM MO3re,
anddepeHUmnpyroTca 1 cospesatoT B Tumyce. Bo Bpems aToro npouecca npeallecTBeHHUKN T-
KNeTok nepecTpamBatoT 0b6nacTv cBoero reHoma, cogepallume reHol BapnabenbHON U KOHCTaHTHON
obnactel, ¢ obpa3oBaHMeM NOCNeAOBaTENbHOCTEN, KOTOPbLIE KOOMPYIOT ABa NenTuaa NUx aHTUreH-
cneunduyecknx peuenTtopos (peuentop T-kneTkn).

3.1.9 3Kcum3anoHHble Konbua T-knetoyHoro peuentopa; TREC: KonbueBas
ctpyktypa OHK, obpasylwasncsa kak noboYHbIN NPOAYKT PopMUPOBaHNS cneumdmrnyecknx
peuenTopoB T-nMMdOLNTOB.

3.2 CokpalyeHus

KREC — konbuesble yyacTkn [HK, Bolpe3saHHble npu co3peBaHum B-kneTok, U3 nokyca,
KOOUpYoLLLero Kkanna-uerb;

SMNL1 (survival motor neuron 1 gene) — reH BbPKMBAEMOCTM MOTOHENPOHOB 1;

Taq — TepmocTabunsHaga (nonumepasa);

TREC — «konbueBble yyacTku, BblpedaHHble n3 [QHK B T-numdounte npu ero
co3peBaHuu;

Al'T — arammarnobynmHemus;

BOW — BpoxaeHHble gedeKkTbl UIMMYHUTETA;

BK — BHYTpeHHUIN KOHTPOIb;

BJTKK — BHyTpmnabopaTopHbI KOHTPOSb Ka4yeCcTBa;

AHK — ge3okcnpmnboHyknenHoBasi KUCNOTa;

KIMLP — KonnyecTBeHHas nonnumMepasHas LenHasa peakuus;

MWL — nepBuYHbLIE MMYHOO4EMULNTHBIE COCTOSIHUS;

MUP — nonnmepasHas uenHas peakuus;

CMA — cnuHarnbHas MblilledHasa aTpodus;

CINK — cyxoe nNaTHO KpoBM;

TKWH — Tskenast KOMOGMHMPOBaHHAsA UMMYHHAs HE4OCTATOYHOCTb;

OOTA — aTuneHgMaMmnHTETpayKCycHas KMcnoTa.

4 MeToa noniMMepasHoOM LLeNHOW peakuun B peasibHOM BPeMEHU

4.1 NMUP B peanbHOM BpeMeHU

4.1.1 O6Lwme nonoxeHus

B ocHoge lNLIP B peanbHOM BpeMeHW NEXUT peakuns CUHTe3a HYKIMEMHOBbIX KUCNOT
C yyacTmem creumnguiecknx OSIMroHyKNeoTUaHbIX MocrefoBaTenbHOCTEN, coaepXKalumx

donyopecueHTHyto MeTky. [lpn amnnudukauum dparmeHTa aHanuta npoucxogut

4
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ncnyckanve drnyopecueHummn, KoTopas AeTEKTUPYETCS B pearlbHOM BPEMEHU, NO3BONSET
CYAMTb O HaKoMMNeHUn cneundunyecknx NpoaykToB peakumn. Mo pesynbtaTtam M3mMepeHus
dnyopecueHuMn npubop CTpouT rpacdmk amMnnndukaumm Un  BbICYUTbIBAET  LIMKII

KOJIM4EeCTBEHHOIO ornpeaeneHna Cq.

MpumevyaHne 1 — Lukn konuyectBeHHoro onpegeneHna Cq — 3TO OOWMN TEPMUH,
KOTOPbIV BKMoYaeT noporosoe 3HadeHve uukna (Ci), Touky nepeceyveHuns (Cp), TOUKy oTcHeTa U
BCe oOCTanbHble crneuuanbHble TepMUHbl NpUBOPOB, OTHOCALLMECA K OPOBHOMY LMKy,
ncnonb3yemble s KONMYEeCTBEHHOIO onpeaeneHns KOHLeHTpaunm muweHen B aHanunse KMLP.

[FOCT P UCO 20395]

Wccneposanns metogom [MUP B peanbHom Bpemenn ([MUP-PB) AgomkHbl
KOHTPONMPOBAaTbCH, B TOM YUCIE OIS OLEHKM KayecTBa NPoXoXaeHnsa peakuun. na atnx
uenen NPUMEHSIOT NONOXUTENbHbIN (MPeaocTaBnseTCcs U3roToBuTenemM) N oTpuuaTernbHbIN
KOHTPOSIU, KOTOPbIE UCMOMb3YHT NPU KaXaoM uccrnegoBaHuu. [NonoXnTternbHbIN KOHTPOSb
OOSMKEH BKIOYaTh KOHTPOSb NPOXOXAEHUS peakumm 1, Npy HeoBXOANMOCTU, BHYTPEHHUI
NONOXUTENbHBIN KOHTPONb (BK), koTOpbIM amnnudpuumpyeTcs BMecTe C UccrnegyemMbimu
aHanuTaMmn Ons CHWXKEHUA pucka MNofyvyeHus NOXHooTpuuaTenbHbIX pesynbTatoB. BK
MOXeT ObITb KaK 3K30reHHbIM, Tak MU 3HOOreHHbIM. OK30reHHbln BK npeacrtasnset cobon
NCKYCCTBEHHYIO HYKIEOTMAHYI0 NocrneaoBaTenbHOCTb, Ao6aBnsemMyto B obpasel Ha ctagun
BblgeneHns. JHporeHHbln BK Haxoautca BHyTpu obpasua u Bblaensetcsas BMecTe C
aHanuTamu, HanpuMmep, reH «goMallHero xo3amcrea» yenoseka, ecnv B MNUP uccneaytot
obpasey 6uonornyeckoro matepuana nauneHTa. B atom cnyyae sHaoreHHbin BK aBnsetcs
nokasarenem adpdekTMBHOCTU BblaeneHmss reHomHon [HK 4venoseka. OTpuuaTenbHbIn
KOHTPOMb MCMNOMb3YlOT B KayecTBe MokasaTenss OTCYyTCTBUA  Hecneuuduieckoro
NPOXOXOEHUSA peaKkLmu.

MpuHUKMN MeToAa, KOTOPbIN NIEXNT B OCHOBE MEAMLMHCKOro N3genna Ans ouarHoCTUKK
in vitro ansa konundvectBeHHoro onpegenedna OHK TREC wn KREC, ocHoBaH Ha
konnyectBeHHoM onpegeneHun cogepxaHua konun JHK TREC n KREC c nomoubio
cneumduyecknx K 3TUM  yyacTkaMm npanmMepoB W  rMbpuam3aumMoHHbIX  30HAOB
(dbniyopecueHTHO MeYeHHbIX 3oHaoB) u Tag [OHK-nonvmepasbl ¢ nocnegylowmm
onpegenieHMeM  HakonneHusi  cneumduyeckoro  bryopecueHTHOro  curHana  Ha
amnnudukaTope.

Ansa knnHndeckon oueHkn yposHA [HK TREC n KREC ncnonbaytoT oTHoweHne TREC

n KREC un konuyectBa sgpocofepXalmx KrneTtok (nemkoumtos). B cBA3n ¢ atum gns
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konunyectBeHHoro onpegenexna AHK TREC n KREC HeobxogmMmo onpeaenatb ypoBeEHb
reHomHon [HK, kak npaBuno OAOHOKOMUWWHOIO reHa, KOTOpbliA MO3BOSMSET OLEHUTb
KONMMYECTBO SAEPHbIX KNETOK KpoBu (pedepeHcHbI reH). C yyeTom pedepeHCHOro reHa
(angoreHHoro BK) nposogsat nepecyetr konuyectBa konvn [OHK TREC u KREC B
nccrnegyemom obpasue Ha 10° sgpocoaepKalumnx KNeTok (NeNKoLnToB).

Ana CMA pesynbTaT yuuTbiBalOT B BUMAE PasHULbl MexXay 3Ha4YeHUsIMU NOpPOroBbIX
uunknos (Cp) ons SMN1 n BK B cCOOTBETCTBUU C UCMOMb3YyEMbIM MEOULMHCKUM U3AeNnem
ANS AUarHoCcTUKK In Vitro.

4.1.2 KonuyectBeHHasn MNLUP

Ecnn B MNMUP-PB npucytcteytoT kannbpaTopbl (kanmbpoBo4Hble 06pasLbl C U3BECTHOM
KOHLeHTpauMen aHanura), TO B KaXgoM o0pasLle MOXHO BbIYMCNUTb KOHLUEHTpauuto
aHanuta — KINUP (konuyecteeHHas MNLP ¢ ncnoneszosaHmem KanmbpoBOYHOM KPUBOK).

KIMLP B peanbHOM BpeMeHW onpeaensarT Kak amnnudukauuioo crneumpunyeckmnx
cermeHToB [IHK ¢ konuyecTBeHHOM oueHkon cneundunyeckmnx MNUP npoaykTos B npoLlecce
amnnngpukaummn. B 1o Bpema kak lNUP BocnpowusBogut konum cootsetcTBytowen OHK
nocrnegoBaTesibHOCTH, doriyopecLeHTHbIN Mapkep dnyopecumnpyet npsmMo
nponopuMoHansHO KonuyectBy npucytcreytowen OHK (4To TeopeTuyeckm MOXeT ObiTb
paccynMTaHo nyteM o6paTHbIX BbIYUCIIEHUMN ANA MNOfyYeHUss WMCXOAHOro KonuyecTBa
onpeaenexHHon OHK, npucytcTtBytowen B npobe nepeq Hadanom [MNLP). KanbpoBoyHyto
KPUBYHO CTPOAT, WUCMOMb3ys He3aBUCUMMblE W3MEpUTENbHbIE 3TanoOHbl C YKas3aHHbIMU
abConTHBIMMU N OTHOCUTENbHLIMU KOHLEHTPaUNAMU, KOTOPblE MMEKT TaKyl Xe Wnu
aHanorn4yHyr matpuuy, 4To 1 uccnegyemole npobbl. KoHueHTpauun nccnegyemblx npood
OLIEHMBAIOT NO KanmbpoBOYHOW KPUBOW.

[Ana BblMUCNEHUS KOHLEHTpaLMM aHanuta B peakuum LOSKHbl NPUCYTCTBOBATb
kanubpaTtopsbl. KannbpaTopbl npeactaenstoT cobon obpasLbl C UIBBECTHOW KOHLEHTPaLUMEN
aHanuTa, 3a4acTylo UX FOTOBAT U3 NNa3Mug, cogepxalumx amnnuuumpyemMbii oparmeHT.
[Ana noctpoeHus KanubpoBOYHOM KPUBOW MUHMMAnNbHO HeobxoouMmo Tpwu cTaHgapTta
pasHbIX KOHLUEHTpauuh, HO peKoMeHAyeTCsa MCnonb3oBaTb OT 4eTbipex u 6onee. C
MOMOLLbI KannMbpOBOYHOW KPMBOM BbIYMCIISKOT KOHUEHTpauuMmM aHanuvtoB B obOpasue.
Xapaktepuctmkamn KanmbpoBOYHON KPMBOMW ABNAOTCS 3(PEEKTUBHOCTb U KOIDULMEHT
koppensuun R2, no aTMM nokasaTensiM OLEeHMBalT adeKBaTHOCTb KanubpoBKW, B
naeanbHom cryvae oHu ctpematcsa K 100 % v 1, COOTBETCTBEHHO.

4.1.3 OTHOCcuTenbHaa konuyecTtBeHHas MNMLUP
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KonuyectBeHHOe onpeaeneHne HyKNeMHOBOW KUCMOTbl, OCHOBAHHOE Ha 3HayeHwuu
NMOporoBoro uukna pedepeHcHoro aHanuta, 6e3 ncnonb3oBaHUs KanMbpoBOYHOW KPUBOW
4YacTO Ha3bIBAOT «OTHOCUTENbHbIM KONIMYECTBEHHbIM onpegeneHvem». B atom cnyvae,
KONMMYECTBO LIENEBOro aHanmMta MOXeT ObiTb BbIYMCAEHO B florapudmmudeckon dgopme
OTHOCUTESTbHO pedepeHCHOro aHanuTa. B oCHOBe BbIYMCIIEHUI NexaT SKCnepuMeHTanbHO
yCTaHOBMEHHbIE 3aBUCUMOCTU Cp OT KOHUEHTpauum maTpuubl B 3TaNOHHbIX 06pasuax
(kanmbpaTtopax) Anga Kaxagoro uccnegyemoro aHanuta. Npy ycnoBuu CXOAHbIX 3HAYEHUN
acpdektneHocTn MNLP ona uenesoro u pedepeHcHOro aHanuMtoB 3HaveHne penbta Cp
PaKTNYeCKM BblpaxkaeT U3aMepeHme OTHOLLEHUS UX KONMMYECTBEHHbIX 3HAYEHUN.

[nsa onpeneneHus otHoweHuss TREC n KREC u konuyecTtsa nekountos (konun/ 10°
NEeNnKoOUUTOB) NCMOMb3YIOT pacyeT, KOTOPbIN BKIKOYaET TPU COCTaBMASOLWNX:

- pasHuuy noporoBbix UMKoB (genbTta Cp) BbisBnsemon muwenn (TREC nnn KREC)
N pedepeHCHOro reHa. 9ta pasHuua onpegenset konmyectso konui TREC mnn KREC k
KaXkaon Konum pedepeHCHOro reHa;

- B OAHOW KIeTKe NpUCYTCTBYIOT ABe KOMuUu pedyepeHCHOro reHa, nodToMy KoSiM4ecTBO
konnn TREC nnn KREC k kaxxgon Konun pedepeHCHOro reHa cnegyet YMHOXUTb Ha 2;

- NOMNpPaBOYHbIN KOIPPUUMEHT AN KOPPEKUMU pasfiMyMi NoporoBOro LMKa npwu
oanHakoBoMm konuyecTtse BbisiBrisiemon muweHn (TREC nnu KREC) n pedepeHcHoro reHa

(sBUAY pasnuuus apdektnsHocTu MNLP ana pasHbix aHanuTos).

5 OpraHmsauumsa Ge3onacHOM [OeATeNbHOCTM  MeAULMHCKUX

nabdopaTopumn pacLULMpPeHHOro HeoHaTanbHOro CKPUMHUHra

MeanumHckue nabopatopumn pacLIMPEHHOro HeoHaTasnibHOro CKPUHUHIa
PYKOBOACTBYHTCHA B CBOEW LEATENbHOCTU HOPMATUBHO-MPABOBLIMM akTamu Poccuiickomn
®epepaumm, TOCT P WNCO 15189. [Ona CHWwKeHus pucka MOnyvyeHus Kak
NOXHOMOMOXUTESNbHbIX, TakK W JIOKHOOTPULATESNbHbLIX pPe3ynbTaToB WCCeaoBaHus
MeauunHckmne nabopatopum obecnevnBaroT AONONHUTENbHbIE MEPbI 6e30NacHOCTN.

CnocobHoctb MUP amnnnduuupoBaTs 0OHY MOMEKyNly O3Ha4yaeT, 4To crnefoBble
konyectea npumecen [OHK moryt cnyxuTb maTtpyyamm M NpUBOAUTL K
NOXHOMOMOXUTENBHBIM ~ peakumam  amnnudukaumm  (amnnudukaums  HenpaBUIibHOM
mMaTpuubl). Hanbonee pacnpoctpaHeHHbIMU UCTOYHMKaMK 3arpsasHatowlen AHK sensaioTcs
npegblgywme npenapatel  OHK, nnasmmgHas [OHK wnuv  npoaykTel  npeabioywimnx

amnnudumkaunm MNMLUP.
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[Ana npenoTBpalleHnsi KOHTaMUHaUMK CyLLeCTBYIOT o0Lue npasuna v npouenypsbl,
KOTOpbIM CcneayeT pyKOBOACTBOBATLCA B nabopatopuu, BoinonHsawowen MNLP.

[Ana Bblpe3aHus ob6pasuoB M3 ubTpoBanbHOM OymMarm MOXHO MCMNOSb3oBaTb
creunarnbHble aHTUCTaTUYEeCKNE NHCTPYMEHTLI ANs1 HEUTpanu3aumm ctaTuydeckux 3apsios,
KOTOpble MOryT MellaTtb npoueaype Bblpesanus. [Npumepammn Taknx MeanumMHCKNX n3gennm
N UX NPUHAONEXHOCTEN ABMSAOTCA aHTUCTaTUYEeCKMe MNUCTONEeTbl, Crpeun, KOBPUKA W
GpacneTbl, NnabopaTopHas 3awmTHas ogexaa, nepyartkm, obyBb.

TexHnyeckoe obcnyxuBaHue u Nnepuoamyeckas ouMcTka (exeqHeBHO, exeHeaensHo,
exemecayHo) obopygoBanua ana  nepcopaumm CIMK mn pexywmux MHCTPYMEHTOB,
HeobxoaMMbl ANS yaaneHna BOPCUMHOK U Mycopa ¢ nepdopaTtopa, ronosku nepdopartopa
Unn pexywmx uHctpymeHtoB. ObopygoBaHue ansa nepdopaumm n peskn CIK MoxHO
o4YNCTUTL, o0bpaboTaB pexyLlyl MNOBEPXHOCTb WHCTPYMEHTa B COOTBETCTBUM C
3KCnsyaTauMoHHOM JOKYMEHTaumMen n3rotoButens MeanumMHCKoro nsgenms.

Mocne nepdopaumnm CIrK B MHOrONyHOYHbIM MAaHLIET peKoMeHAyeTcs caenaTtb Kak
MUHUMYM O[HY BbIPE3KY W3 4YUCTOW (punbTpoBanbHOW Oymarm C MOMOLLbIO TOro Xe
pexyLero MHCTpymeHTta (6e3 NpoMeXXyTOYHOM OYUCTKK), KOTOPbLIA Obln MCnonb3oBaH Ans
obpasuos Cl1K.

JTabopatopum OomkHbl cobrnogate npasuna yTunuvsaumm MeauuuHCKUMX OTXOO0B B
OTHOLLUEHMM NPOAYKTOB peakumm amnnudpukauumn, npenapatos OHK n obpasuos, BO
nsbexaHne 3sarpsisHeHus. [poaykTbl peakuum amnnudpukaumm n npenapatel OAHK, He
OTKpbIBag nNpobupok, HeobxoauMMO 3arnevyaTbiBaTb B FEepMeTUYHble aBTOKIaBUpyeMble

NnacTUKOBbIE NAaKeTbl 414 OTX0A40B U CKIaanpoBaThb C APYyrmMin na6opaTopr|M|/| oTXogamMu.

6 BHyTpunabopaTopHbIN KOHTPOJSIb Ka4yecTBa

6.1 O6wume nonoxeHus

JTabopaTopum, KOTOpbIE UCNONb3YHT MEOULIMHCKNE N30eNNa ANs AMarHoCTUKM in Vitro
ansa  nabopatopHon guarHoctukn MO w  CMA  gomkHbl  MMETb  npouenypy
BHyTpunabopaTopHoro koHTpona kadectBa (BJIK) gns  MOHUTOpMHra mnOCTOSHHOW
AOCTOBEPHOCTU pe3ynbTaToB UCCNeaoBaHUN.

KoHTponbHbIn obpasew, ans BJIK gomkeH npeacraeBnate ud cebs CIK oT nauyneHTos
c noatBepxaeHHbiMm amarHosom ML n CMA. TNomumo 3Toro, ocTtaslUMecs nocne
nccnegosaHna CIK HOBOpPOXAEHHbLIX C noatBepxaeHHbiM auarHosom ML wnn CMA
ABNAOTCA LEHHbIM CpaBHUTENbHbIM MaTepuanomMm ans nabopartopun, KOTOpbIM cnegyet

apxmBumpoBaTb B NOOXOAALLUX YCITOBUAX XPaHEHUA N NCNMOJNTb30BaTb 3KOHOMHO.
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6.2 U3roTtoBneHne KOHTpoOnbHbIX ob6pa3suoB ana NMAQ n CMA

[Ana  Wn3rotoBNeHWst KOHTPOSIbHbIX 00pPa3uoB MCMOMb3YT BEHO3HYK KPOBb
(cobpaHHyto B npobupkmn ¢ 3OTA) oT naumeHToB ¢ NoATBEPXAEHHbIM AnarHosom N[
CMA, KoTOpyto HAHOCAT Ha TecT-6naHK.

Ona wnarotoBnenna CIIK poctatoyHo Hebonbwioro obbema OmMonorn4yeckoro
maTepuana (go 100 mkn). TecT-GnaHkM MapkupyloT neped HaHeceHmem obpasua cC
ykaszaHnem guarHosa N[ (c ykasaHnem konudectBa konun TREC, KREC) unn CMA.
[Mocne HaHeceHust KPOBU Ha TecT-OnaHk obpaseL BblAEPKMBAKOT 40 MOMHOMO BbIiCbIXaHUS B
TeYeHMe He MeHee ABYX YacoB NPy KOMHATHOW TeMnepaTtype, He conpukacasiCb ¢ 4pyrumm
TecT-6naHkamn. [locne BbICylIMBaHUSA TecT-6raHkM CcKnagbiBalT B UHAUMBUAYASTbHYIO
ynakoBKy (Hanpumep, zip-nakeT) ¢ BRaronorriotutenem, 4tobbl OHW He cornpukacanucb
Mexagy cobon.

6.3 Ucnonb3oBaHue KOHTpOnbHbIX ob6pa3uyoB ansa NMNAO v CMA

KoHTponbHble o6pasubl gna MO n CMA [gomkHbl npoxoanTb Bce 3Tanbl
nccnegoBaHnsa kak obpasubl CINK nauneHToB Npn HeoHaTarlbHOM CKPUHWHIE U OOHO3HAYHO
onpeaenaTbcs kak obpasubl OT NaLMEHTOB C COOTBETCTBYOWMMY anarHozamu MNMAL n CMA.

B cBA3K ¢ yHMKanNbHOCTbIO 06pa3sLoB OT NALUWEHTOB C NOATBEPXKAEHHBIMU AMarHo3amm
MO n CMA u uX OrpaHUYEHHbIM KOSIMYECTBOM, pPEeKoOMeHOyeTCA WCMofb30BaThb
KOHTPOJSIbHbIE 0Opas3Lbl NpY CMeHe NapTUN MeOULMHCKUX N30ennin 4Na AMarHoCTUKK in Vitro,
npwv CMEHE MEOVLIMHCKOrO U34enus Anst AMarHoCTUKM in Vitro, a Takke He pexxe 0gHOro pasa
B Mecs,.

6.4 XpaHeHue KOHTPOnbHbIX ob6pasuoB ansa MU n CMA

Hapnexallee xpaHeHne KOHTponbHbiXx obpasuoB ans MO n CMA obGecneumBaet
HagexHocTb BJIK. CIIK cnegyet xpaHuTb B MHAMBMAYaNbHOW YyMNakoOBKe, COAepXalien
BnaronornoTuTens.

XpaHutb CIIK HeobxoauMmo npu KOMHATHOW Temnepatype He Gonee 24 mec B

3aluneHHOM OT COJTHLUa MecCTe.
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