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1. HaznauyeHnue

Hasnayenmue: Habop pearcHTOB «Tect-NRAS-TKaHB»
IpeJHa3sHaueH i Npo(ecCHOHAIBHOTO NPUMEHEHHUS B MEAMLIMHCKUX
YUPEXKIAECHUAX u KJIMHUKO-/IMarHOCTUYECKUX nabopaTopHsix

OHKOJIOTHYECKOT0 Mpouiist Ipu 00CIeTOBAaHUH NAIIUEHTOB C IMAarHO30M
«KOJIOPEKTAJBbHBIN paK» i KAaueCTBEHHOI'O OIpEIeNeHHs cTaTryca
MmyTtanuii aBenagmaroro komona (Glyl2Asp, Glyl2Cys, Gly12Ser),
tpuHaauaroro kogona (Glyl13Asp, Glyl3Arg) u mectbaecsaT mepBoro
koqoHa (GIn61Lys, GIn61Leu, GIn61Arg) rena NRAS meTomom aiess-
cnenupugeckoii [1L[P B pexxnme pearbHOT0 BpeMeHH B TPOOE TeHOMHOM
JIHK denoBeka u3 o0pa3noB (UKCUPOBAHHON B mapaduHe TKaHU I
OIIpeJIeNIeHUs TIOKa3aHUi K TapreTHON Teparuy npenapaTaMyu Ha OCHOBE
anTu-EGFR MOHOKJIOHANbHBIX aHTUTEN Yy MAIlMeHTOB C JAMarHO30M
«KOJIOPEKTaJIbHBIN paky ¢ qukuM Tunom rena NRAS.

Obsactb mnpuMeHeHMsi Ha0opa peareHTOB - KIMHHYECKas
nabopaTopHast AMArHOCTHKA, OHKOJIOTHS.

Tun anaauzupyemoro odpasua. MatepuanoM Jjs MpOBeICHUs
[P cnyxar mnpoosr renomuod JIHK wenoBeka wu3 o06pasios
¢bukcupoBaHHO B napaduHe TKaHU.

Mpunuun onpeaeneHus

AHanmu3 npoBOAMTCS MeToAOM amenb-crnenuguyeckoit TP B
pexxume peanbHoro Bpemenu. [Tpoayktsl ITLP nccinenyemoro rena NRAS
UIEHTU(DUIHPYIOTCS B 5'-DK30HYKII€a3HOM PEaKIMK C TTIOMOIILI0 30H/I0B,
meueHHbIX FAM u HEX. HaGop conepkuT peareHTbl A aHaIU3a
myTtaiuii aBenamnaroro komona (Glyl2Asp, Gly12Cys, Gly12Ser),
tpunaznaroro kogoHa (Glyl3Asp, Glyl3Arg) u miecTbaecsaT MepBOro
komoHa (GIn61Lys, GIn6lLeu, GIn61Arg) ucciaemxyemoro rema NRAS.
ITLIP cmecu cocTOAT M3 BceX HEOOXOAMMBIX peareHTOB. Habop Takxke
BKJIFOYACT  TOJOKUTEIBHBIH  KOHTpOJBHBIM  oOpazery  (IIKO),
coJiep KalIuii SKBUMOJISIpHYIO cMmech Mytanuii Gly12Asp, Glyl12Cys,
Gly12Ser, Gly13Asp, Glyl3Arg, GIn6lLys, GIn6lLeu, GIn61lArg B
KOHIIEHTpaluu 5% ¥ OTpHULIAaTENIbHBIA KOHTPOIbHBIH 00pazen (OKO).

Bce IILIP-cmecn conmepxaT mpaiMepbl M 30HABI K BHYTPEHHEMY
koHTposibHOMY oOpasmy (BKO). 3onast k BKO nomeuenst HEX (cwm.
paznen 11 «Peructpanuss u uHTEpHpeTanusl pe3yiabTaToB»). IJTO
KOHTpoJ1b 3 dextuBHOCTH dKcTpaknuu JJHK u Bo3MokHOTO Hammdms
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MHTUOUTOPOB B Tpo0e, NMPUCYTCTBHE KOTOPHIX MOMKET TNPHUBECTU K
JIOKHOOTPHLATENIbHBIM PE3yJIbTaTaM.

Onucanue uejJeBOro AaHAJMTA, CBeJIEHHS O €ro Hay4HOI
000CHOBAHHOCTH

Lenesoit ananmut — red NRAS, uccienyemsiii mpu o0cie10BaHUN
HAIMEHTOB C JMAarHO30M «KOJIOPEKTAIbHbBIM paK» sl KaueCTBEHHOIO
OIpeNIeJICHUsT cTaTyca MyTaluii aBeHadnaroro komoHa (Gly12Asp,
Gly12Cys, Gly12Ser), tpunaamaroro komona (Glyl3Asp, Glyl3Arg) u
mecthaecaT neporo konona (Gln61Lys, GIn61Leu, GIn61Arg) rena
NRAS nnst onpeneneHus oka3aHui K TAPreTHOW Tepanuu mpenaparaMmu
Ha ocHOBe aHTU-EGFR MOHOKIIOHAIBHBIX AHTHTEN Yy MAIUEHTOB C
JMarHO30M «KOJOPEKTAIbHbIN pak» ¢ qukuM TunoM reHa NRAS.

Hayunas o6ocHoBanHOCTh. B cocrtaB cemeiictBa OenkoB Ras
BxonaT H-Ras, K-Ras, N-Ras, R-Ras u npyrue romonoruynsie Oenku.
KackanHasg mnocnenoBaTenbHOCTh peakUMi CUTHAJIBbHOrO myTH Ras
JEUCTBYEeT KaK BKJIIOYATENb, OINPENSNSIOMUN pPeryisauu0 TeHHON
OKCHPECCHH, TPEOYIOIIYIOCS sl pEIIeHHUs] KICTKH ACTUTHhCS WU
muddepenuupoBarbes. IlocTtosnnas  aktuBanmuss Ras  Bemer K
3JIOKQYECTBEHHOMY MEPEPOKICHUIO KIIETOK. XapaKTEPHBbI MEXaHU3M
NepepoXkJeHUsl - TOYeuyHble aKTUBUpYlomMe MyTauuu. Haubonee
M3BECTHBIMH OHKOTEHHBIMH MYTAIlUSIMH SIBIISTIOTCS. MyTallMd B TeHAX
KRAS u NRAS B 12, 13 kogonax (2 sk30H), 59, 61 kogoHax (3 5K30H),
117, 146 womonax (4 osk3o0H). Myrammu KRAS, NRAS mnpuBomsr k
MOCTOSIHHOM aKTHBaluu Oenka M Iepejaye MUTOTHYECKOTo CHUTrHaja
HE3aBUCHMO OT CTUMYJISIMU W MEAMKAMEHTO3HOTO HHTHOWPOBaHUS
EGFR, nostomy y 6onbHbIX ¢ MyTHpoBaHHbIM reHoM KRAS, NRAS
Teparnus narnOuTopamMu EGFR n TuposunkuHa3 HedGdexTunHal,

Mytanuu rena NRAS accounupoBaHbl ¢ KOJIOPEKTAIbHBIM PAaKOM
(KPP), menanomoii, MHO>KeCTBEeHHOI Muenomoii. Myrarun B rene NRAS
TIPH KOIOPEKTATIBHOM PaKe COCTABIAIOT 10 5%2.

! Toponosa H.E., 3akamosa E.B., TeTepuHa 0.10. MoneKkynapHo-reHeTuyeckme
nccnefoBaHUA B NPaKTUKe OHKoorMyeckol KanHukn / H.E.Toponosa, E.B.
3akamoga, t0.10.TeTepuHa // N3secTna CamapcKoro Hay4Horo ueHTpa Poccuitckoit
aKagemum Hayk. —2015. - T. 17, sbin. 2 (3). — C. 690-696

2 Bunorpagos A.B. [leTekuma ToueyHbix MyTaumuii reHos KRAS n NRAS npu ocTpbix
MUWENOUAHbIX IeMKO3aX C UCNONb30BAaHMEM TEXHOIOTMWN NPAMOro aBTOMATUYECKOro
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B mnacrosimee Bpemst nnsi nedeHuss Meracratuueckoro KPP
MPUMEHSIIOT TapreTHble INpernaparbl Ha OCHOBE MOHOKJIOHAIbHBIX
aHTuTeN - uHruouTopsl EGFR merykcumab (cetuximab) u manutymymat
(panitumumab). CeszpiBanue antutena ¢ EGFR npuBoauT k yraerenuto
WHBa3WH OIYXOJIEBBIX KJICTOK B HOPMAJIbHBIE TKAHH, NPEMATCTBYS
pacnpoCTpaHEHHUIO OIMYyXOJIM B JPYrHe OpraHbl. Y MAalUEeHTOB C AUKUMHU
tunamu TeHoB KRAS u NRAS antu-EGFR mnpenapatel q0cTOBEpHO
YBEJIIMYMBAIOT MEJIMAHY BbLKMBaeMoCcTH. MyTanuu reHoB KRAS u NRAS
ONPENENAT arpeccuBHoe noseneHue omnyxonau: KPP passuBaercs B
KpaT4allliie CpOKH, OBICTPO MeTacTa3upyeT U IUIOXO MOAJAeTCs
xumuoTepanud. [1o3TomMmy OBLIO peKOMEHIOBAHO OIPEICTSATh MyTalluU B
renax KRAS u NRAS y Bcex OonbHbix MeractaTuueckum KPP s
pemenust Bompoca 00 aHTH-EGFR Ttepammu. CormacHo mnucemy
®denepanibHOI Ci1y)O0bI 10 Ha3OPY B cepe 3apaBooxpanenus ot 15 mas
2014 1. Ne 01UM-692/14 «O HOBBIX JaHHBIX IO OE30MACHOCTH
JIEKapCTBEHHOTO Mpemaparta OJpOUTYKC» K  CIEKTpY MYTallHid,
00s13aTeNbHBIX IS WCCIICIOBAHMS Iepe]l Ha3HAYCHHEM IIperapara
Opburykc nodasnensl myrtauu B reie NRAS.

Cnenuduueckasi maToJorus, COCTossHNE WIH (PaKTOp pHUCKa,
AJsi  oO0Hapys:keHHs, omnpeaejdeHus wWwin aAuddepeHunpoBanus
KOTOPOT0 MPeIHA3HAYEHO MeAUIIMHCKOE H3/eue I INATHOCTHKHU
in vitro - Habop peareHTOB TpeaHA3HAYEH IS KadeCTBEHHOTO
OTpeieJIeHUsT CcTaTyca MyTalnui aBeHadmaroro komoHa (Gly12Asp,
Gly12Cys, Gly12Ser), Tpunaguaroro kogoHa (Glyl13Asp, Glyl3Arg) u
mectbaecaT nepsoro konoHa (GIln61Lys, Gln61Leu, Gln61Arg) rena
NRAS npu oOcrnenoBaHuy MAIMEHTOB C JAUArHO30M «KOJOPEKTATbHBIN
pak» IS onpeieIeHHsI TTOKa3aHui K TapreTHON Tepanuu mpernapaTaMu
Ha ocHOBe aHTU-EGFR MOHOKIOHAaNbHBIX AHTHTEN Yy MAalMEHTOB C
JIMAarHO30M «KOJIOPEKTAIbHBINA pak» ¢ TUKUM TUIIOM TeHa NRAS.

Iloka3aHusi U NPOTHBOMOKA3AHUS K MPUMEHEHHIO

Ilokazanus k mnpumenenuto: HaGop pearentoB «TecT-NRAS-
TKaHb» PEKOMEHIYeTCs NpH OOCJCIOBAaHWUHU TAIMCHTOB C JUArHO30M
KOJOPEKTANbHBI paK sl KauyeCTBEHHOTO OMpeNeleHHs] cTaryca
myTaiuii aBenaaaroro kogona (Glyl2Asp, Gly12Cys, Gly12Ser),

cekseHnpoBaHua / A.B. BuHorpanos, A.B. PesaiikuH, A.l. Ceprees // BecTHuMK
bawkunpcKkoro yHmsepcuteta. - 2014. - T. 19, sbin. 3. - C.845-847.
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tpunaauaroro kogoHa (Glyl3Asp, Glyl3Arg) u mectbaecsaT nepBoro
komoHa (GIn61Lys, GIn6lLeu, GIn61Arg) rena NRAS mMeTom0M aieib-
cneuupuyeckoii [1L[P B pexxnme peanbHOr0 BpeMeHH B TPoOe TeHOMHOM
JIHK uenoBeka u3 00pa3noB (GpUKCUPOBAHHON B mapaduHe TKaHU IS
OIpeJiesIeHuUs TIOKa3aHuil K TapreTHOM Tepanuu npenapaTaMyu Ha OCHOBE
anTu-EGFR MOHOKJIOHATBHBIX aHTHUTEN y MAIlMEHTOB C JUArHO30M
«KOJIOPEKTaJIbHBIN pak» ¢ AukuM TUom rena NRAS.

[IpoTuBONOKa3aHUs: OTCYTCTBYIOT.

Ha6op npeanasHayveH /15 npodeccHoOHATBHOr0 NPUMEHEeHHs B
MEIUIMHCKUX  YYPEXKIEHUSIX W  KINHUKO-IHATHOCTHYECKHX
JabopaTropusix oHkojJormyeckoro mnpogpuias. Ilpodeccuonanbubrii
YPOBeHb NOTEHIUAJIbHBIX MO0JIb30BaTe/eill — Bpay KJIAMHHYECKOI
Ja00paTOpHOH  /JAMArHOCTHKH, MeIMUUHCKUA  J1aGopaTopHbIii
TeXHHK.

OO011ee BpeMsi IpOBeIeHUs] aHAJIM3a cocTaBJsieT 1 u.



2.XapaKkTepuCUTHKH HAOopa

HabGop pearenroB Bbimyckaercs B 1 ¢dopMe KOMIUIGKTAlMA —
«Tect-NRAS-Tkanby. Kaxapiii Habop «Tect-NRAS-TkaHb» COIEpPKHUT
peareHTbl, pacCUMTaHHBIC HA TIPOBeieHUE 24 onpeesIeH .

Cocras HaGopa
Hab6op pearenroB «TecT-NRAS-TkaHb)» BKIIIOYAET:
Tabmuma 1 — CocraB Habopa peareHToB «TecT-NRAS-Tkanb)»

iy KoamnvectBo
Ne Ha3Banue NpooOHpPOK,
Ha KpbILIKe Onucanue .
I peareHrta 00bEéM, MK
NpoodupKHu

1 MLIP-cmech Q61K [Ipo3paynas KUAKOCTH 1 npobupka
GIn61Lys PO30BOTO LIBETA (120 mxm)

9 MLIP-cmech G12D [Ipo3payHas KUAKOCTH 1 npobupka
Gly12Asp PO30BOTO 1BETA (120 mxon)

3 IIIP-cmech G12C IIpo3paunas KUAKOCTb 1 npobupka
Gly12Cys PO30BOrO IIBETA (120 mxm)

4 MLIP-cmech Q61L [Ipo3paynas KUAKOCTH 1 npoOupka
GIn61Leu PO30BOrO IIBETA (120 mxm)

5 MLIP-cmech G13D [Ipo3paynas KUAKOCTH 1 npoOupka
Gly13Asp PO30BOIO 1IBETA (120 mxm)

6 MLIP-cmech Q61R [Ipo3paynas KUAKOCTH 1 npoOupka
GIn61Arg PO30BOrO IIBETA (120 mxm)

7 MLIP-cmech G13R [Ipo3paynas KUAKOCTH 1 npoOupka
Gly13Arg PO30BOrO IBETA (120 mxu)

8 ITIIP-cmech G125 IIpo3paunas KUAKOCTb 1 npobupka
Gly12Ser PO30BOrO 11BETA (120 mkor)

[Ipo3paunas 1 npobupka
9 | KO K+ 6ecuBeI;Ha€[ JKUIKOCTD (450 Mlg'l)

[Ipo3paunas 1 npobupka
10 | OKO K- 6ecuBeI;Ha€[ KUIKOCTD (450 Mlg'l)

11 Tag- Taq [Ipo3paunas 2 npoOupKH

noauMepasa 6ecrBerHast )kunkocth | (mo 1160 mkim)

[TonoxurenbHplid  KOHTpONBHBIN  oOpazeny (IIKO)

I'OTOB K

WCTOJB30BAHUIO U TpenacTaBisieT coboit cmech reHomuoi JIHK wu3
KYJbTYpBI KJIETOK 4esioBeka Juaun Jurkat B koHnentpanuu 400 konuit
reHa NRAS B 1 MKJI ¥ UCKYCCTBEHHO CHHTE3HMPOBAHHOM BCTaBKHU
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pasmepom 300 m.H., coxepkaliell SKBUMOJISIPHYIO CMECh MyTalui
nsenasiaroro kogona (Gly12Asp, Gly12Cys, Gly12Ser), tpuHaaiaroro
komona (Glyl3Asp, Gly13Arg) u miecThlecsT TEpPBOrO KOJOHA
(GIn61Lys, GIn6lLeu, GIn61Arg) rera NRAS, B mia3MuIHBIH BEKTOD
PAL-TA ¢ xonuentpauueit 20 xormmii miasmuaHor JIHK B 1 MK
Conepxut 5% MyTaHTHBIX U 95% HOpManbHbIX Konui JITHK.

B kauectBe OKO ucnonb3yroT BOJy J1€MOHU30BAHHYIO.

Bce ITIIP-cMecu conepxat npaiMepbl U 30HABI K BHYTPEHHEMY
koHTponbHOMY 0Opasiy (BKO). 3ouner k BKO nomeuenst HEX (cm.
paznen 11 «Peructpamuss u uHTEpHpeTanusi pe3yiabTaToB»). ITO
KOHTPOJIb 3ddexTuBHOCTH dKcTpakiuu JJHK u Bo3MOXHOTO Hayimuus
UHTHOUTOPOB B Mpo0e, MPUCYTCTBHE KOTOPBIX MOXET MPUBECTU K
JIO’)KHOOTPULIATEIbHBIM PE3YJIbTaTaM.

3. [IpuHIun neiicTBus

KauecTtBeHHOE oOrmpeneneHre craryca MyTaluid JABEHAALIATOrO
komona (Glyl2Asp, Glyl12Cys, Glyl2Ser), tpuHagUaToro KojoHa
(Gly13Asp, Glyl13Arg) u mecthaecsat meporo komona (GIN61Lys,
GIn6lLeu, GIn61Arg) rena NRAS meromoM amienb-crenupuuecKoi
[P B pexxume peanbHOro BpeMeHH B npoOe reHoMHoil JIHK yenoseka
u3 00pa3loB (PUKCUPOBAHHOM B MapauHe TKAHU BKJIIOYAET B ceOs TpH
JTamna:

1) moaroroeky ITIIP;

2) TIP-ammmudpukammio  JHK w  rubGpuausaiuoHHo-
(bI1yopeclieHTHYIO JETEeKIHIO NMPOAYKTOB aMIUTU(PHUKAIMKA B PEXUME
«peaIbHOTO BPEMEHN»;

3) MHTEpPIPETAIUIO PE3YIILTATOB.

C mpobamu renomuoit JIHK uyenmoBeka wu3  oOpasuoB
¢bukcupoBaHHOM B  mapauHe TKaHM  TPOBOJATCS  PEaKIMH
ammudukanuu yyactkoB reHa NRAS B peakunonHom Oydepe mpu
oMot crenupuIHbIx K 3TuM ydactkam JIHK mpaiimepoB u hepmenTa
Tag-nmonumepassl. B cocraBe peakllMOHHOM cMecH Ul aMIUTU(UKAIIIH
MPUCYTCTBYIOT  aJliellb-ClIeUUIHbIe  (IIyOpPECIIEHTHO-MEUYCHBIE
OJIMTOHYKJICOTH/IHBIE  30HJIBI, KOTOpble  THOpPHIM3YIOTCS €
KOMIUIEMEHTAapHBIM ydacTkoM amrmumduiupyemort JIHK-mumenn wu
paspymatorcs Tag-moiumepasoil, B pe3yapTare 4ero NporucxXoanuT

8



HapacTaHWE WHTCHCUBHOCTH  (IIyOpecUEeHIMH. OTO  MO3BOJSET
pPErucTpUpoOBaTh HaKOIUICHHE crenupuIecKoro MPOJYKTa
aMITUUKAIMKA [TyTeM W3MEPEeHUs MHTEHCHBHOCTH (PIIyOpECHEHTHOTO
curHana. Jlerekuuss (ayopecleHTHOTO CHUTHaja OCYILECTBISETCS
HernocpeacTBeHHo B xoze [P ¢ momomisio aMmmundukaropa ¢ cuctemoit
JETEeKIUHU (IIyOPECIICHTHOTO CUTHAJa B PEXKUME «PeaabHOrO0 BPEMEHM.

I[lo  kamamy, coorBercTBytomemMy  dmyopodhopy  HEX,
netekTupyercs npoaykt amruindukanuu JIHK HopmanbHOro BapuaHTa
rera NRAS, mo kanamy, coorBercTByIOlemMy dQuryopodopy FAM,
netekTupyercs: npoaykt amiudukanuu JJHK MyTaHTHBIX BapuaHTOB
reaa NRAS.

4 AHAJTUTHYECKHE U AHATHOCTUYIECCKHUEC XAPAKTCPUCTUKH

HaOopa
Tabauia 2 — AHAIUTHYECKUE XapaKTePUCTUKHA HaOOpa pearcHToB
«Tect-NRAS-Tkanb)»

CrenuduueH 1o OTHOIIEHUIO K
MYTaIUsIM JIBEHAIIIATOrO KOJIOHA
(Gly12Asp, Gly12Cys, Gly12Ser),
tpuHazamnaroro kogoHa (Gly13Asp,
Gly13Arg) u mmecThaecsaT nepBoro

komoHa (GIn61Lys, GIn61Leu,

GIn61Arg) rena NRAS

AHanmuTaueckas 10 xommii
4YBCTBUTEIBHOCTh reda NRAS B 1 mka pactBopa JJTHK

AHanuTnyeckas
crenu@UIHOCTh

Crnucok omnpezenseMblx MyTauuii ¢ ykasanueMm |D myrtanuun
Mpe/iCTaBJIeH B Ta0nuiie 3.



Tabnuua 3 - Cnucok ornpenenseMbix MyTauuii ¢ ykazanuem |D
MyTanuu

Hab6op myranuii, V3meHeHus B H3meHeHus B COSMIC

ONPEAENSAEMBIX C HYKJIEOTHJAX | aMHHOKHCIIOTax ID*

nomouipto «Tect-

NRAS-TkaHb»

Gly12Cys c.34G>T p.G12C 562
Gly12Ser c.34G>A p.G12S 563
Gly12Asp c.35G>A p.G12D 564
Gly13Arg c.37G>C p.G13R 569
Gly13Asp c.38G>A p.G13D 573
GIn61Lys c.181C>A p.Q61K 580
GIn61Leu C.182A>T p.Q61L 583
GIn61Arg c.182A>G p.Q61R 584

* UJIEeHTU(DUKAITMOHHBIH HOMED MyTamuu COTJIaCHO
MEXIyHapoAHOM 0a3ze coMaTHMYECKMX MyTallMii NIpH PaKOBbIX
3abonesanussx COSMIC (Catalog of Somatic Mutations in Cancer).

4.2 InarHocTHYeCKHe XapaKTePUCTHKH:

Juarnoctuueckas cneurduynocts — 89,1 % c moBepuTenbHOM
BeposTHOCTBIO 90%

Jnarsoctuueckasi 4yBcTBUTENbHOCTh — 94,1 % ¢ noBepuTenbHOM
BeposTHOCTHIO 90%

CreunuyHOCTh aHaNU3a OIpPEAENseTCs] OJMTOHYKICOTHTHBIMU
3aTpaBKaMH (TpaiiMepamMu), HoJ00paHHBIMU K TOMOJIOTMYHBIM yYacTKaM
T'€HOB, a TaKXKe crnenupuIHBIMU ¢byopecueHTHBIMU
OJINTOHYKJIEOTUIHBIMHU 30HJIaMHU JUTS ruOpHIU3aIUuH c
KOMIUIEMEHTApHBIMU ~ y4acTKaMH  aMIUIMKOHOB  (creuuduyueckux
MPOAYKTOB aMIUIM(UKAIINH ), YTO UCKITIOYAET MEPEKPECTHBIE PEAKIINH.
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OrpannyeHusi MeTO/AA

OO6napyxeHue MyTalMi 3aBUCUT OT IIEJIOCTHOCTH oOpa3ua u
konmuectBa amrumdumupyemoit JIHK, mpucyrcrByromeit B oOpasie.
UYucrora BeiaenenHoil [JHK, BbripakeHHass B OTHOLIEHUM ONTHYECKUX
mwiotHocted  (A260/280uM),  HeoOxomumass  UIS  MPOBEACHUS
HCCIIeIOBaHMS, TOJDKHA cocTaBiATh HE MeHee 1,4. Konuenrpanus [IHK,
JOCTAaTOYHAs JIJIsl TIPOBEJICHUS MCCIIEIOBaHUs JOKHA COCTaBIATh 1-50
HI/MKIL.

TkaHb OMyXOJM HE SBISIETCS TOMOT€HHOW, B CBSI3U C 3TUM
pe3ynbTaThl aHalu3a, IOJMy4YeHHblE W3 o0pa3la TKaHU, MOTYT He
COBIIAJATh C pe3yJbTaTaMU JAPYTHX CEKLUUH TOH K€ CaMOM OIlyXOJIH.
Kpome Toro, o0pasipl OMyXOidud MOTYT COAEPXKAaTb U HOPMAJIbHYIO
(HeomyxosneByto TKaHb). [Ipu ucnonpzoBanun npoOsl reHomHon JIHK,
BBIIETICHHOW M3 TKAaHU, HE cojepkaliel omyxoib, Habop «TecT-NRAS-
TKaHb» HE CMOXKET BBIIBUTH MyTanuu reHa NRAS.

Meronx IIIIP kpailHe YyBCTBUTEIEH K KOHTaMUHALUU.
CobroaiiTe 0CTOPOKHOCTH, YTOOBI U30€KaTh KOHTAMUHAIIMK 00pa3IoB
uccnenyemort JIHK u peakiinoHHBIX cMeceilt COJIep>KUMBIM U3 IPOOUPKU
INKO nmu npoaykramu ITLP.

Ha6op pearentoB «TecT-NRAS-TkaHb» He MOKET UCIIOJIb30BATHCS
JUTsl TMarHOCTUKHM Kakou-1mbo marosnoruu. HaGop pearentoB «Tecrt-
NRAS-Tkanb» mpenHazHadeH TOJIBKO ISl KAYECTBEHHOTO ONpeaeTIeHUS
craryca Myrtanui aBeHagmaroro komona (Glyl2Asp, Glyl12Cys,
Gly12Ser), rpunaanatoro kogona (Gly13Asp, Gly13Arg) u mectbaecsat
nepBoro kojona (GIn61Lys, GIn6lLeu, GIn61Arg) rera NRAS.

5. [lepeueHb pUCKOB, CBA3AHHBIX ¢ IPUMEHEHUEM Habopa
peareHToB «TecT-NRAS-TKaHBY»

B morpanudHyI0 30HY pHCKa BOIILIH OITACHOCTH:

- moteps (YHKIIMOHATBHBIX CBOWCTB pPEAareHTOB, BXOJSIIMX B
HaOOp, M3-3a TPAHCHOPTHPOBAHUS, XPAaHEHUS WM HKCIUTyaTals B
HECOOTBETCTBYIOIINX YCIOBUAX,

- yTUM3anus Habopa ¢ HapylIeHHEM COOTBETCTBYIOIIMX Mep
0C30ITaCHOCTH M JAC3aKTHUBAIUH,

- IepEKpeCcTHAsE KOHTAMUHAIIHS 00pa3IioB;

- 3arpsA3HCHNE MaTePUAJIOB HHTHOMPYIOIIIMMH BEIICCTBAMH;
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- KOHTaMUHAIHS PEAKIIMOHHBIX CMECEH ¢ 00pa3iiaMu UcciIeayeMoi
JTHK conepxxumpbiM u3 npooupku [1KO, nmu npoxgykramu I1LP;

- HEBBITIOJIHEHUE TPeOOBaHUH 11O MPOOOMOATOTOBKE, IIPOBEICHHIO
aHAJIM30B M YTWIM3AllMM, B CIEICTBUM pPabOTBl ¢ HaboOpoM
HEKBAJTU()UIIMPOBAHHBIM ITEPCOHATIOM.

B obnacTu He0mMyCTUMOMN 30HBI PUCKHU HE BBISBJICHBI.

COBOKYMHBIA OCTATOYHBIM PHUCK TPUMEHEHUS MEIUIIUHCKOTO
uznenusi «Habop peareHTOB [UIsl ompesesieHus cTaryca MyTaluil reHa
NRAS metomom ITIIP-PB B ipo6e renomuoii JIHK yenoseka u3 06pa3iion
¢uxcupoBanHoii B mnapaduHe TkaHu (Tect-NRAS-tkans) mo TVY
21.20.23-008-97638376-2016», mpomsBomctBa OO0  «Tectl'en»
SIBJIIETCS IOMYCTUMBIM, T0JIb3a OT €r0 MPUMEHEHHS MPEBHIIIACT PUCK.

6. Mepbl Npeg0CTOPOKHOCTHU NPHU padoTe ¢ HAOOpPOM

Kracc B 3aBHCHUMOCTH OT MOTEHIMAIBLHOTO PUCKA MPUMEHEHHS —
20 B COOTBETCTBUH C HOMCHKJIATYPHOH KJIaCCU(UKAIINCH MEIUITTHCKUX
U3JIeN, YTBEp)KIaeMOi MpUKa3oM MMHHCTEPCTBA 3PaBOOXPAHEHUS
Poccutickoit ®eneparuu ot 06.06.2012 N 4H.

Bce coctaBHBIE UacTH M peareHThl, BXOJSAIINE B COCTaB Habopa
peareaToB «Tect-NRAS-Tkanb», OoTHOCSTCS K 4 Kjaccy OIACHOCTH
(BemectBa manoormnacHsie) B coorserctBuu ¢ ['OCT 12.1.007-76 «CCBT.
Bpenubie BemectBa. Kmaccudukanus wu obmme  TpeOoBaHMS
O0e3omacHOCTH».  Mepbl  MPENOCTOPOKHOCTA  MPOTHB  JTFOOBIX
CHCIMAILHBIX, HECBONCTBCHHBIX  DKOJIOTHYECKUX  PHCKOB  TIPH
WCIOJIb30BaHUU WM PeaTu3allii U3eNus He MPEayCMOTPEHBI.

Pearentsl, Bxomsamue B Habop «Tect-NRAS-Tkanb», o0mamator
HU3KOW  yOpyrocTbl0  Tapa, ©  HCKJIIOYAIOT  BO3MOXKHOCTH
WHTAIISIIMOHHOTO OTPABJICHHUS.

Pearentsl, Bxojasmue B Ha0op «Tect-NRAS-TkaHb» HE TOKCUYHEI,
MOCKOJIbKY TOTOBSITCS MYyTEM CMENIMBAHUS OTIEIHHBIX HETOKCUYHBIX
KOMITOHCHTOB.

PabGora momkHa TPOBOAMTHCS B J1a0OPAaTOPUU, BBIMOIHSIOIICH
Mosekysipao-ononornueckne (ITLP) wccnemoBanus KIMHUYECKOTO
Matepuaga C COONIOJIEHUEM CAHUTAPHO-IMHUIEMUYECKUX IPaBUI
CanlluH 2.1.7.2790-10 «CanuTapHO-31HU1eMHUOJIOTHIECKHE TPEOOBAHUS
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K  oOpamieHMI0 ¢  MEOUIMHCKUMHU  oTxogamu».  CremoBarh
pEKOMEHIalusIM, u310)KeHHbIM B MY 287-113, MY 1.3.2569-09.

[Tpu paboTe Bceraa ciaeayeT BBITOIHATh CIEIYIOIINE TPEOOBAHMS:

- Y 1ansaTh HEUCIOJIb30BaHHBIC PEAKTHBBI B COOTBETCTBUHU C 11. 4.28
CanlluH 2.1.7.2790-10 «CanuTtapHO-3MHUIEMHUOJIOTHIECKHE TPEOOBAHHSA
K OOpaIeHuIo C MEIUIIMHCKUMH OTXO0IaMI».

BHUMAHMUME! [lpu ynaneHun OTXOAOB MOCIE aMIUTU(UKAINN
(mpobupok, coaepxkamux npoaykrel [11[P) HemomycTuMO OTKphIBaHWE
MpOOUPOK M pazOpBI3TUBAHUE COACPKUMOTO, MOCKOIBKY 3TO MOXKET
MpUBECTH K KOHTamMuHauuu mnponayktamu [II[P nabGopaTopHOii 30HBI,
000py/I0BaHUS U PEareHTOB.

- IlpumensaTs HaOOp CTPOTO IO HA3HAYCHHIO, COTJIACHO JIaHHOU
WHCTPYKIIUH.

- Jomyckats k paboTe ¢ HAOOPOM TOJIBKO CHEIHATEHO 00YUYEHHBIN
MepCcoHall.

- He ncnonp3o0Bath HaAOOP 1O UCTECYCHHIO CPOKA T'OHOCTH.

- M30eraTh KOHTAKTa C KOKEH, rJa3aMu U CIIM3UCTON 000JI0YKOIA.
[Ipu KOHTaKTe HEMEIJIEHHO MPOMBITH MOPAKEHHOE MECTO BOJON M
00paTUTHCA 32 MEIUIIMHCKON TTOMOIIIBIO.

HeoOxoauMbIx Mep NperoCTOPOXKHOCTH B OTHOIIEHWW BIUSHUS
MAarHUTHBIX  TIOJIEH,  BHENIHUX  DJIEKTPUYECKHX  BO3JCHCTBHMA,
AJEKTPOCTATUUECKUX Pa3psA0B, JABICHHS WIM IEPEnajoB JaBIICHUS,
Meperpy3ku, ICTOYHUKOB B3PhIBA UITM BO3TOPAHUS HE MPETYCMOTPEHO.

B cocraBe Habopa OTCYyTCTBYIOT BeIIeCTBa YENOBEYECKOTO MU
SKUBOTHOT'O MPOUCXOXKICHUS, oOamarorue MOTEHIINAIILHON
WH(EKIIMOHHOW TPUPOJIOH, TOITOMY MEpPHI MPEAOCTOPOKHOCTH MPOTUB
JOOBIX CIENUATbHBIX, HECBONCTBEHHBIX PUCKOB TIPH HCIIOJIH30BAHUU
WJIU peain3aliii U3Jeus He MPeyCMOTPEHBI.
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7. O0opyaoBaHue U MaTepHAJIbI,

HeoO0XxoauMbIe pu padore ¢ HAOOPOM

OobopynoBanue:

1. TIP-60kc (tuma «BAB-IIP-«Jlamunap-Cy», «JlamunapHbie
cucteMmbl», Poccus).

2. Boprekc (tuna «TOTA-2», «buokom», Poccust).

3. HabGop »57eKTpOHHBIX WIM aBTOMATUYECKHX J03aTOPOB
nepemeHHoro oosema (tumna «Eppendort», 'epmanus).

4. XonogunsHuk ot +2°C go +8°C ¢ MOpO3WJIBHON KamMepou He
BhIle MmuHyc 16 °C.

5. Ammum¢pukatop poTopHOTO THMA, Hampumep, «Rotor-Geney
3000 umu 6000 («Corbett Researchy», ABctpanus) win amMriaudukaTop
rtanmeTHoro Tuma, Hanpumep, Real-Time CFX96 Touch («BioRady,
CIIA), «ATnpaiim» («IAHK — Texuomorus», Poccus) wim
HKBUBAJICHTHBIC.

Martepuajbl M peareHTbl, He BXO/ASIIHE B COCTAB U3/1eJIHsl:

BHUMAHME! Ilpu pabdore ¢ JIHK Heob6xoaumo HCIOJIb30BATH
TOJBKO  OJHOPA30Bbl€  CTEPHJIbHBIE  IUIACTMKOBBIE  PACXOJHbBIE
MaTtepuaibl, UMEIOIINE CIIeHATbHYI0 MapKUPOBKY «DNase-freey.

1. OnHopa3oBble HAKOHEYHUKH C a3p030JIbHBIM Oaprepom 10 200
Mk, 10 100 Mk, mo 20 u 1o 10 mka. (Hampumep, «Axygeny, CILIA).

2. llltaTuBBI UI1 HAKOHEYHUKOB (Harpumep, «Axygen», CLIIA) u
mukponpooupok Ha 0,5 (0,2) mn (mampumep, «UurepJlabCepBucy,
Poccus).

3. OTnenbHBIN XanaT v 0JJHOPa30Bble EPUYATKH.

4. EMKOCTB C KPBIIITKOHN IS E3UH(PHUITUPYIOIIETO pacTBOpa.

5. ToHKOCTEHHBIE OJHOPAa30Bble MPOOUPKH C ONTUYECKH
MIPO3PAvHOIl TNIOCKOM KPBILIKOH (B Cilydae 1eTeKIIMH Yepe3 KPbIIIKY) WK
OINTUYECKU MPO3PAYHBIMU CTEHKaMH (B Cllyyae JETEKIIUU Yepe3 CTEHKY
npobupku) s [P o6sémom 0,2 mn; mubo mpodupkm mns TP
oosémom 0,2 mn B crpunax win mnanmersl mist [P ¢ omruuecku
npo3pavyHoi TI€HKoH (Harpumep, Axygen, CIIA).
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8. AHaJIM3upyemMble NPooObI

[lepen HauanoM paboTHI CiielyeT 03HAKOMUTHCS C METOANYECKUMU
pexomeHauusaMu «B3satue, TpaHCIOPTUPOBKA, XpaHEHUE KIIMHUYECKOTO
marepuana ais [ P-auarnoctuku», pazpadoranasivu OI'YH HTHUD
Pocnorpedbnanzopa, Mockga, 2012 r.

Marepuanom s npoeaeHust I[P ciyxar nmpoObl TeHOMHOM
JIHK denoBeka u3 00pa3oB GUKCUPOBAHHOM B apaduHe TKAHU.

8.1 Ipouenypa nosyuyenusi npodbl renomuoi JJTHK 4genoBeka
U3 PUKCHPOBAHHON B napaguHe TKaAHU

Jlns  Beimenenus mpoObl  reHomHoi  JIHK  yenoBeka w3
¢bukcupoBaHHOH B mapaduHEe TKAaHU, HEOOXOAMMOW IJISi TPOBEICHHS
[MI[P-ananu3a  KOHIEHTpPAllMM W  YUCTOTBl,  PEKOMEHIyeTCs
HCII0JIb30BAaHUE CIIEAYIOIINX KOMIUIEKTOB PEareHTOB:

- Habop pearentoB ans Beigenenus renomuoit JJHK uenoseka u3
¢uKCcUpOBaHHBIX B (hOpMalMHE ¥ 3aKIIOUEHHBIX B mMapaduH TKaHEH
(IHK-Txkanp-®) mo TY 21.20.23-009-97638376-2016, nmpousBoacTBa
00O «Tectl'en», Poccus. Perucrpanmonnoe yaocrosepenue Ne P3H
2018/7772 ot 30.10.2018;

- - Habop pearenrtoB asns Boaenenus renomuon JIHK venoseka u3
¢uKCcUpoBaHHBIX B (hopMalvHE M 3aKIIOUEHHBIX B MapaduH TKaHEH
(JIHK-Tkaup-M) mo TY 21.20.23-012-97638376-2019, npousBoacTsa
OOO «Tectl'en», Poccus (perucrpanuontoe ynoctoepenue Ne P3H
2021/14273 ot 06.05.2021 ).

8.2 Hurepdepupyromue BemecTBa W OrPAaHHYEHUS IO
HCI0JIb30BAHUIO AHAJIM3MPYEMOro MaTepuasa

Jlnst BIOENEHUs] U3 KJIMHUYECKOro o0pasla JI0CTaTOYHOIO st
npoBeaeHus [I1{P-anann3a xommuectBa JIHK, HEOOX0MUMON YHUCTOTHI,
PEKOMEHAYETCS HCHOIb30BaTh HAOOPBI JUIS BBIAEICHUS, YKa3aHHbIE B
m.8.1.

s kouTponst a¢pextuBHocTH dKkeTpakuun JJHK u Bo3moxkHOTO
HAJIN4Msl UTHTUOUTOPOB B Mpo0e, IPUCYTCTBUE KOTOPHIX MOKET IPUBECTH
K JIO)KHOOTpHUIIATENbHBIM pe3ynbTaTtaM, Bce [II[P-cMecu copepxkar
npaiiMepbl M 30HIBl K BHYTPEHHEMY KOHTposibHOMY oOpasiy (BKO).
3ouabl K BKO nomeuenst HEX, 4T00BI OTIMYNUTE CUTHAT BHYTPEHHETO
KOHTpOJIs OT curHana FAM-MeueHHBIX ITpaiiMepoB B PEAKIUAX
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MyTaHTHBIX BapuaHToB reHa NRAS. [IpoxoxkieHne peakuuu TOBOPHUT O
JOCTaTO4YHOM 3(P(PEKTUBHOCTH SKCTPAKLMU HYKIEMHOBBIX KHUCIOT U
orcyrctBuM nHruOuTOpoB IILP. Ilpu OTCYTCTBHM peakuuu pe3ysbTar
CllelyeT CYMTaThb HEJOCTOBEPHBIM, M B 3TOM Ccily4yae Uil JAHHOIO
UCCIieyeMoro  obpasiia pEeKOMEHAYeTCs TPOBECTH  MOBTOPHOE
Boienienne JIHK mms mposemenms T11[P-ananmza. (cm. pasmen 11
«Peructpanys u MHTEpIpETaus pe3yIbTaTOBY).

BrusiHue moTeHIManIbHO HHTEPPEPUPYIOMIUX BEIIECTB HA PadOTy
Habopa peareHToB «TecT-NRAS-TKaHb» OBLIIO MPOBEPEHO B OTHOIICHUH
MOTEHIIMATBLHO UHTEPHEPUPYIONINX BEIIECTB, KOTOPHIE MOTYT OCTaThCA
B npoOe renomuoii JIHK uenoBeka nocne npouenyps! Boiaenenus JHK,
uarnbuposare I[ILIP-peaknuio u oka3aTh BIMSHHE Ha CIIOCOOHOCTD
Habopa peareHToB «TecT-NRAS-Tkanp» pasnuyarb MyTaHTHBIE |
HopMasbHbIe BapuaHThl reHa NRAS.

Jig  Toro, 4TOOBl  OLIEHUTH  BIUSHUE  IOTCHIHAIBHO
UHTEP(PEPUPYIOMUX BEIISCTB OBLIO BBITOJHEHO HCCIEIOBAHUE MTyTEM
aHaJlM3a BO3JCWCTBHS KaXJOro BemecTBa Ha 3HaueHus C¢ u
KaueCTBEHHOE OIpe/ieJieHre cTaryca MyTalluid B aHaJIU3UpPyeMOM
oOpa3ie, B JIByX KOHIICHTpAIUsaX (MakKCHMajdbHOW W MHUHUMAIBHOW),
IMamna3oH KOTOPBIX, Kak OXHUAaercs, OyAeT BCTpeyaThCcsl MpHU
HOpPMAaJIbHOM HCIOJNIb30BaHUM Habopa peareHTOB «TecT-NRAS-TKaHbY.
[TotenunansHo uHTEpdEpPUpPYIOUINE BEIIECTBA U HUX KOHIIEHTpPAIUU
MpUBEIeHBI B TabmuIe 4.
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Tabmuua 4 — KoHmeHTpauuss HMHTEPQEPUPYIOMIUX BEIIECTB,
NPOBEPEHHBIX IPH HCCIEIOBAHUM BIMSHUS HMHTEP(EPUPYIOMUX
BEILIECTB

Wutepdepupyrommx | MakcumanbHas MuHnManbeHas

BEIIIECTB KOHIIEHTpaus (MK / | KOHIICHTpaIus (MK /
200 Mk pacTBOpa 200 Mk pacTBOpa
JAHK) AHK)

apadun (B kcumoe) 2,00*10* 5,00%10°

Kcwuion 2,00%10* 5,00%10°

OTHUIIOBBIA CIIUPT 1,35*107 3,38*10*

(95%)

bydep TUTS 5,40*10 1,35*10*

cesa3biBanusa JJHK

[Iporennasza K 1,32*%10° 3,30*10°

DIIr0eHT 1,33*10° 3,33*10™

PactBop TUIS 0,50 1,25*%101

npoMbIBKU Nel

PactBop TUTST 5,00 1,25

pOMBIBKU Ne2

Hu omHo w3 moTeHIManbHO WHTEP(HEPUPYIONINX BEIIECTB,
OLIEHUBAEeMbIX MpPHU KOHIEHTpALUAX, KOTOpbIE, KaK OKUAAETCs, OyIyT
BCTPEYATHCS TMPU HOPMAIBHOM HCIOJIh30BAHUU HA0Opa peareHToB, HE
BIMsET Ha cnocoOHOocTh Habopa peareHToB «TecT-NRAS-Tkanb»
pa3nuyaTth MyTaHTHBIE U HOpMaJibHbIe BapraHThl reHa NRAS.

B nomonHeHne K HCCIEAOBAaHHIO HHTEPPEPUPYIOMIUX BEILECTB
OBLIO OLIEHEHO BIUSHUE HEKPOTHUECKON TKaHU B 00pa3liax omyxoJiel Ha
ciocobHocTh Habopa peareHToB «Tect-NRAS-Tkanp» BbIIaBaTh
TOCTOBEpHBIE pe3ynbTaThl. lcciaenoBaHue BIMSHHE HEKpo3a OBIIO
npoBeseHo Ha 11 oOpasuax, KOTopble UMeNu HEKpo3 Ha ypoBHE> 50%,
KakK oIlpezie]ieH0 B 003ope marosorud. Ilocie mpoBeneHus aHanm3a C
nomoIneio Habopa peareHToB «TecT-NRAS-Tkanb» M MHTEpIpeTanuu
pe3yJabTaToOB, MOJYyYEHHbIC ITaHHBIE CPABHUBAINCH C pe3yJbTaTaMu
JIBYHAIPaBJIEHHOT0 CEKBEHUPOBaHMS JaHHBIX 00pas3ioB o Caurepy. B
XOZie IPOBEICHUSI UCCIIEI0BaHMsI ObUI BBIABIIEH 1 JI0)KHOOTpULIATEIbHBIN
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pe3yabTaT, 4YTO MOXKCT OBITH CBSI3aHO C HEAOCTAaTOYHBIM KOJIMYCCTBOM

JHK.

Orpanunyenust no HCMO0JIb30BAHUIO aHAJTU3HUPYEMOT0
MaTepHaJia:

- AHanu3MpyeMBbIi MaTepHall HE TOMJICKHUT HCIIOIB30BAHUIO TTPH
HapyIlIeHUH YCJIOBUN XpaHEHHs] M TPAHCIOPTUPOBKHU (TeMmImeparypa,
MIPOJIOJDKUTENIBHOCT, MHOTOKpPaTHOE  3aMOpa)KMBaHHUE-OTTAaUBaHUE).
Anammsupyemas JIHK nomxna Xxpanutbes npu temneparype ot 2 °C 1o
8 °C u ucnoJyib30BaThCSA JUIS aHAIM3a B TeueHue 24 yacoB. /[ xpaneHus
O6omee 24 wyacoB pactBop JIHK pexomenayercs XpaHUTh TIpH
temneparype -20 °C.

- Yucrora anasmsupyemor JIHK, BbIpakeHHas B OTHOIICHUH
onTHYecKkux mioTHocter (A260/280HM), HeoOXoaMMas AJIs IPOBEIACHUS
HCCIIeI0BaHUsl, TOKHA COCTABIATL He MeHee 1,4.

- Konnenrpanus JIHK, nmocratounas s TPOBEICHHS
MCCJICTIOBAHUS JIOJDKHA COCTABITH 1-50 HI/MKIL.

- He pomyckaercs wucmonbp3oBaHHE 00pa3loB, 3arpsi3HEHHBIX
MMOCTOPOHHUM OHOJIOTUYECKUM MaTePUATIOM.

- Jlns ananm3a He0OXOAUMO KCIONIb30BaTh MpoObl reHoMHo# JIHK,
BBIJICJICHHBIC U3 TKAHU OITYXOJIH, MIOTBEPKACHHONU TUCTOJIOTHYECKH.

8.3 VYciaoBus BO3MOXKHOIO XpaHeHHS] AHAINZHPYEMBIX
o0pa3uoB

YcaoBuss xpanHenusi mpoonl renomuoii JIHK w4enoBeka,
BbLICJCHHOH 13 00pa3noB GUKCHPOBAHHON B NapaguHe TKAHM:

[Tonyuennas JIHK noimkHa XpaHutbes npu temmeparype ot 2 °C
10 8 °C u ucrnonb30BaThCs JUId aHaiuu3a B TeueHue 24 yacoB. [[nd
xpaneHus: 6onee 24 yacoB pactsop [JHK pexomenayercs XxpaHuTh npu
temneparype -20 °C.

Ycii0BuSI XpaHeHUs] HCXOHOT0 KJIMHUYECKOI0 MaTepHuaJia:

Haubonee 1ocTynHbIM KTMHUYECKUM MaTepUAIOM /ISl BbIJIEICHUS
JUHK siBasiercst TkaHb, pUKcHpoBaHHAs B (JOPMATIMHE M 3aKIIOYECHHAs B
napapun (FFPE-611oxu). FFPE-6110KH MOTYT XpaHUTBCSI IPU KOMHATHOM
TEMIIEPATYPE.

[TapaduHOBBIE Cpe3bl MOTYT XPaHUTbCSI TP KOMHATHOM
TeMieparype B TeueHue 4 nenens 1o BoaeneHus JHK.
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VYcnoBust XpaHeHUs] OMONICUHHOTO MaTepuana, IpeJHa3HaYeHHOTO
JUIA BBIIEJICHUSI I{HK3:

- Ip¥ KOMHATHOW TeMIlepaType — B TeUEHHE 6 4acoB;

- pu Temriepatype 2—8 °C — B TeueHue 3 CyTOK;

- pu Temmneparype munyc 20 °C — B Tedenue 1 Henenu;

- ipu Temneparype MuHyc 70 °C — naurensHo.

9. MoaroToBKa KOMIIOHEHTOB HA0OPA /1JI51 MCCJIEIOBAHUS

VYcraHoBka, MOHTaX, HACTpPOMKa, KaTMOpOBKAa MEIUIIMHCKOTO
W3JIeNHs ISl BBOJIA B DKCILTyaTallio He TpeOyeTcs.

TiarenbHO nepeMenaTh COAEPHKUMOE IPOOUPOK MEpeBOpaUNBasT
Kakayro npobupky 10 pa3 uiam mepemeniath Ha BOPTEKCE HAa HU3KOMN
CKOPOCTH B TeueHHe 3-5 ceK, a 3aTeM OCaIuTh Kalld C KpPBIIIEK
MPOOUPOK KOPOTKUM HEHTPUPYTHPOBAHUEM.

BHUMAHMUME! He BcrpsixuBath Tag-monmumepasy (Taq) Ha
BOpPTEKCE, TaK KaK 3TO MOXET HHAKTUBUPOBATh (JEPMEHT.

10. IIpoBenenune ananu3a

[IL{P-uccieroBaHre COCTOUT U3 CIEAYIOIIUX 3TAMOB:

A) Ioaroroska I11P;

b) [TLP-ammuduxarms JIHK )54 TUOPUAU3AIIOHHO-
(diyopeciieHTHas JIETEKIUs MPOJYKTOB aMILTU(PUKAINN B PEKUME
«peaNbHOTO BPEMEHN»;

B) unTepnperarus pe3ysibTaTtoB (MoaApoOHO omucaHo B TiaBe 11).

A) Hoaroroska ITIP

(mpousBoautrcst B 30HE nmpe-IIHP — mnomemenun s
packanbIBaHHs peareHToB U moarotoBku K [TIIP-ammmmdukarim)

OO0uuii 00bem peakuuu — 20 MKJI.

BHUMAHMUE! 3anpemeno usMeHaTh 00beM peaxkuuu. Ilpu
U3MEHEHUH 00bEMA YyBCTBUTEJIBHOCTh METO/1a Pe3K0 CHHKaeTcsi!!!

3 MYV 1.3.2569-09 Opranusauus paboThl 1aGOPaTOPHiA, HCIOJB3YIOIIHUX METO/IbI
aMILTH(UKAIMY HyKJICMHOBBIX KHCJIOT PU paboTe ¢ MaTepHajIoM, COAEpIKaluM
MUKpooprann3mel -1V rpymm naToreHHOCTH
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HenocpencTBeHHO Tiepen NPOBEACHHEM aHaiM3a HEOOXOAMMO
MPUTOTOBUTH PEAKIIMOHHBIE CMECH (MAaCTEPMUKCHI) JIJIsl aHAIU3UPYEMO
JHK, TIKO u OKO. /lns 3TOro B OTIEIBHBIX CTEPUIIBLHBIX MPOOHpPKaX
CMeIllaTh BCe KOMIIOHEHTHI UCXO/sI U3 TOTO, YTO Ui MPOBEACHUS OAHON
peakiuu HeoOxoaumo B3saTh 4 wmin [M[P-cmecu m 10 mxn Tag-
nonuMepasbl. O0s3aTENIbHO MCMOIB30BaTh OTAENbHBIM HAaKOHEYHHK C
a’pO30JILHBIM 0apbepoM ISl KXKIAOTO0 KOMITOHEHTA PEAKIMH KaXIon
poOkI.

I'oToBUTH MacTEpMHUKCHI HEOOXOIMMO corylacHO Tabmauue 5. B
TabaMile ydyTeH 3amac peakTuBoB (+1 00BEM Kaxaoro Buaa) s
KOMITEHCAITMH BO3MOYKHBIX TIOTEPh IMPU PACKAITBIBAHUH.

BHUMAHME! [lIpu pabore ¢ Taq-monmmmepaszoil oroupaite w3
MPOOUPKH HYKHBIH 00BEM, HE OITyCKasi HAKOHEYHUK IITyOOKO B PearcHT,
YTOOBI HE B3SITh U30BITOUHBIN 00bEeM (pepMEeHTa 3a CUET ero MomaiaHus
Ha BHEIIHIOIO TTOBEPXHOCTh HAKOHCUHHUKA.

Tabnuna 5 - [IpuroroBneHne MacCTEpMUKCOB (B pacueTe Ha KOJIMYECTBO
aHAIIM3UPYEMbIX 00pas1oB).

Kounuyecrso | IILP-cmecs, Taq, Hroro,
o0pa3uoB MKJI MKJI MKJI
1 16 40 56
2 20 50 70
3 24 60 84
4 28 70 98
5 32 80 112
6 36 90 126
7 40 100 140
8 44 110 154
9 48 120 168
10 52 130 182
11 56 140 196
12 60 150 210
13 64 160 224
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Konnuyecrso | ITIP-cmecs, Taq, Hroro,
0o0pa3inoB MKJI MKJI MKJI
14 68 170 238
15 72 180 252
16 76 190 266
17 80 200 280
18 84 210 294
19 88 220 308
20 92 230 322
21 96 240 336
22 100 250 350
23 104 260 364
24 108 270 378

1. Baectr o 14 MKJI Ka)KI0r0 MaCTEPMHUKCA B COOTBETCTBYIOIINE
OpoOUpPKH COTJIACHO PEKOMEHIOBAaHHOMY TMOPSIKY PAaCIIOJIOKCHHUS
peakuuii (cMm. Tad. 6).

2. Baectu o 6 mxst OKO B ipo6upku «OKO».

3. Buectu o 6 Mk ITKO B mpobupku «ITKO».

4. Buectu o 6 Mkt oopasoB JJHK B mpooupku «O».

5. 3akneuts IILIP-nnanmer/3akpbITh TPOOUPKHU, yOEAUTHCS, UTO

BCC KPBIIKW WJIHU IIJICHKA MMPUJICTar0T IIJIOTHO.

6. OtkpyTtuts I[L[P-nnanmer/mpoOupku Ha HeHTpHUdyre, 4TOOBI
coOpaTh PEaKLMOHHYI0 CMECh Ha JHE JIYHOK, COXpaHss NpPaBUIbHYIO

OpHUEHTAIIMIO IUIAHIIEeTa WK CEPUU TPOOHPOK.
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Tabmuma 6 - PekomeHmyeMbIii TOPSIOK PaCOIOKEHUS pEeaKITuid
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b) MNOP-ammmmuxkamms JHK wu  rudpuausanuoHHO-
(¢ryopecueHTHAs JAeTeKIHUs MPOAYKTOB aMILIM(PUKALMN B peKUMe
«peajibHOT0 BpeMeHN»

(npousBoautcs B 30OHE I[P — nomemennn a1 npoBeaeHUs
[MIP-ammumrdukaimm)

1. YcraHoBuTh npoOUPKU B peaKIMOHHBIA MOAYJIb Ipubopa s
[ILIP B «peanbHOM BpeMeHH». OOpaTHTEe BHUMAHUE, YTO TMPUOOPHI IS
[1IP B «peaabHOM BpEMEHU» JOJKHBI 00CITYKUBATHCA, KAINOPOBATHCS
Y UCTIOJIb30BATHCS B COOTBETCTBUU C PEKOMEHIALMUSIMU TPOU3BOAUTEIIA.
Hcnonb3oBaHue naHHOTO Habopa B HEOTKaIMOpOBaHHOM mpubope
MOXET OKa3aTh BIUSIHHE HA paboune XapaKTePUCTUKHU TECTa.

2. 3anporpaMMHpOBATH npudop TUIS BBITIOJTHEHUS
COOTBETCTBYIOIIEH  MPOTpaMMbl  aMIUTM(PUKAUA H  JCTEKIHUU
(b1yopecieHTHOro CUTHala COTJIACHO OMUCAHMIO JUIsl JaHHOTO Mpubopa
(cm. Tabm. 7, 8).

Tabmuma 7 - Ilporpamma ammmdukanuu s TPUOOPOB
npousBoAcTBa «IHK — Texnomorus»

Cranusn Temmnepatypa, °C Bpems Bceero uukJion
1 95 2 MHH 1
2 95 5 cek
. 50
3 64% 7 15 cex

BHUMAHHUE! [lna npubopoB  mpousBoactBa  «JJHK-
TexHonmorusi»  ClleAyeT  MCIOJIb30BaThb  3aBOACKHE  MapaMeTphl
9KCIIO3ULIUHU ONTUYECKUX U3MEPEHUM [T KaXKJI0Tr0 KaHalla

Ta6muna 8 - [IporpamMma aMIIHQUKAIAN IS IPYTUX TPHOOPOB

Cranus Temneparypa, °C Bpems Bcero unkiaos
1 95 2 MHH 1
2 95 5 cex
. 50
3 62+ ’ - 15 cex
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3. 3amycTHTb BBIOJHEHHE MPOrpaMMbl aMIUIM(UKAIUU C
AeTekuuel GpryopecleHTHOro CUrHasia Ha CTaauu 3.

4. Ilo oKOHYaHMHM BBIIIOJHEHUS IPOrPAMMBI IPUCTYIIUTH K
aHaJIN3y Pe3yJIbTaTOB.

11. Perucrpanusi ¥ MHTEpPNpPeTALUS Pe3yJIbTATOB

Perucrpanuto pe3yabTaToB NPOBOJAT C IOMOLIbIO IPOrPAaMMHOTO
obecriedeHus HUCHOIB3yeMoro mpubopa s mnposenenus I[P ¢
JeTeKLUel B PeXHUME «PEIbHOT0 BPEMEHW». AHAIN3UPYIOT KpUBBIE
HAKOIUIEHU (DIIyOpECLIEHTHOr0 CUTHaJIa IO IBYM KaHaJlaM:

— 1o kaHany FAM peructpupyercst curiai, CBUJIETEIbCTBYOLIUN
0 HakorieHnH npoAykToB amrundukanuu JJHK MyTaHTHBIX BapuaHTOB
resa NRAS.

— o kaHainy HEX peructpupyercst cursai, CBUIETENbCTBYOINN
O HakolsIeHMH npoayktoB ammunpukanun JHK HOpmanbHBIX
BapuantoB reHa NRAS (svicmynaem 6 rauecmee enympennezo
KoHmpoavHozo oopaszya — BKO).

Pe3ynbpTaThl MHTEpHPETHPYIOTCS HA OCHOBAaHUM HAJIM4YUs WU
OTCYTCTBUS NepecedeHust KpUBOH (piryopecieHIIny TOpOroBOH JINHUH.

[TpuHIMO MHTEpIPETaK pe3yIbTaTOB B UCCIEAYEMbIX 00pa3iax
M KOHTPOJNIbHBIX oOpasmax mpexacraBieH B Tadbm. 9 wm Ttadm 10
COOTBETCTBEHHO.

BHUMAHME! B cnyuae ucnonb3oBanus amrumdukaropa CFX
96 MOXET BO3HHMKHYTh HEOOXOJMMOCTh BBIPABHWBAHHS HEKOTOPBIX
rpadUKoB C HEKOPPEKTHBIM YKJIOHOM C IOMOIIbIO HacTpoek (Settings)
0azoBbix 1ukiIoB (Baseline Threshold — Baseline Cycles).
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Tabmuua 9 - HuTepnperanus pe3ysnbTaTOB B HCCIEAYEMBIX

oOpasnax

[Ipobupku | MyTtaHTHas MyrtaHTHas ComunrensH | HeBamunHeli

JHK rena JHK rena BId

NRAS NRAS ne

oOHapyxeHa oOHapyxeHa
Gly12Asp, Kanan FAM: | Kanan FAM: | Kanan FAM: | OtcyrcTBue
Gly12Cys, Ct<35 OTCYTCTBHE MOIBEM KPHBOii
Gly12Ser, Kanar HEX: KPHUBOM KPHUBOM aMIThHKAaL]
Gly13Asp, NOABEM aMmnpuKany | aMIKQpUKaL | UU 10 000UM
Gly13Arg, KPHBOK u. un, Ct > 35 KaHaJIaM
GlngiLys, | @Mmmdmkann | Kanan HEX: | Kanan HEX: | HEX n
GIn6lLeu, | M (moboii Ct) | Ct=35 Ct<35 FAM
GIn6lArg | M

OTCYTCTBHE

nogbEMa

KpUBOM.

Tabnuma 10 - Wurepmperamus pe3ynbTaToB B KOHTPOJBHBIX

oOpasmax
KoHTpoibHbII Bri6pannsIii guryopodop
obpasen FAM/Green HEX/Yellow
OKO OtcyTcTBYyeT Ct >35 unm oTcyTCTBYET
KO Ct<35 Ct<35

HNurepnperanus pe3yibTaToB B KOHTPOJIbHBIX 00pa3max

[Ipu momydeHuu JUIsi OTPUIIATENBHOTO KOHTPOIBLHOTO 00pasia
3HAYEHUH, OTIMYAIOLIMXCA OT yKa3zaHHBIX B Tabnuue 10, pe3ynpTaTsl
BCEU MOCTAaHOBOYHOM CEpUU CUMTAIOT HEIOCTOBEPHBIMU. B 3TOM citydae
HEOOXOAMMO TIPOBEICHHE CIEIUATBLHBIX MEPOIIPUATUN I YCTPAHEHUS
BO3MOKHOM KOHTaMHUHAIIHH.

[Ipyn momyuyeHUW IS TOJIOKHUTEIHHOTO KOHTPOJBHOTO OOpasiia
3HAUEHUH, OTIMYAIONUXCA OT yka3zaHHbIX B Tabmmme 10, Tpebyercs
MMOBTOPHAs MOCTAaHOBKA aMIUTM(pUKAIMK Bcel maptum oOpasuos. [Ipu
MOBTOPHOM TOJIYYCHHU JUIS MOJIOKHUTEILHOTO KOHTPOJIBLHOTO 00pasia
3HAYCHHM, OTJIMYAIOIINXCS OT YKa3aHHBIX B Tabmuie 10, HeoOxoammo

3aMCHHUTDb PCArC¢HTEI.
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HNHuTepnperanust pe3yibTaTOB B HCCJIEyeMbIX 00pa3nax

WuTepnperanuio  pe3yabTaToB Ui HCCIEIyeMbIX 00paslioB
IIPOBOAAT TOJBKO NpU IpaBWIbHBIX pe3yiapraTax g OKO u IIKO
JAHHOM MOCTaHOBKH.

WHuTepnperanist NPOU3BOJUTCS C IOMOLIBIO I[POrPaMMHOIO
o0ecnieueHuss  ucmonb3lyemoro  mpubopa.  I[loporoBas  nuHus
YCTaHABJIMBAETCS HA YpOBHE IEpexoa KPUBBIX B 3KCIOHEHLUAIbHYIO
¢dazy pocra

MyrtantHas JHK rena NRAS o6napyxena, eciu Kpusas
amruinukanuu no kanaany FAM noaHuMaercs BbILIE YCTaHOBICHHOU
IIOpOroBou JIMHUM, U 1pu 3ToM Ct<35. Ilo kanary HEX noasém kpusoi
amruiduxaryu (ar060i Ct) Wi oTCyTCTBUE MOAbEMA KPUBOIA.

MytantHas JIHK rena NRAS ne o0Hapy:keHa, eciu KpuBas
ammuindukanuu no kanany FAM He mogHUMAaeTCs BbIIIe YCTaHOBICHHOM
MOpOTOBOM JNHMHMHU, a KpuBas aMmumpukanuu no kanary HEX
MOIHMMAETCS BBIIIE YCTAaHOBIIEHHOM MoporoBoit muuuu, Ct< 35 (To ectb
npoxoaut BKO)

Pesyabrar  aHanmm3a  COMHHTEJbHBIH, €CIM  KpuBas
amruinukanuu no kaHaty FAM nonHuMaercst Bbllle yCTaHOBJICHHOU
MOpOroBoil JIMHUM, HO mpH 3ToM Ct>35 KpuBas ammiaudukanuu mo
ka"Hary HEX nomHuMaercs Bbllle YCTAaHOBIEHHON NOPOTOBOM JIMHUM U
Ct<35.

Pe3yabTaT aHaM3a HeBAJIUJAHBIN, €CIIM KPUBbIE aMITTU(UKALIUN
He TmojaHMMaroTca HU 1o kaHany FAM, Hu mo kanamy HEX Bbimre
YCTaHOBJICHHOM MOPOTOBOM JIMHUH. DTO CBUACTEILCTBYET O TOM, YTO HE
IIPOLUIX peakuuu HU Ha HopMmanbHyto JIHK, Hu Ha MmyTaHTHY!O.

Ecnu st mpoObl moiyyeH HEBaIMIHBIA pe3ysbTaT, Tpedyercs
nosroputh [II[P-uccienoBanne COOTBETCTBYIOLIETO HCCIEAYEMOTO
oOpasiia, HaunHas ¢ moBTopHoro BeiAenenus JJHK u3 oOpasna Tkanu wim
OTBEPrHyTh 00pa3el, Kak HeNPUTOAHBIN I JAHHOTO BUA aHATTU3a.

Ecnu nonyyeH cOMHUTENbHBIM pe3yibTaT, TpeOyeTcsi MOBTOPUTH
[MIIP-uccnenoBane  COOTBETCTBYIOIIETO  oOOpaslia, Ha4yuHas C
nosTopHoro Beiienenus JJHK u3 obpasua Tkanu.

Habop HenmpuroneH K janbHeilleMy HCHOJIb30BAaHUIO, €CIIH
KpuBble amrmudukanuu no kavanam FAM u HEX B npo6upkax ITKO
HI)KE€ YCTAHOBJIEHHOW MOPOTOBOM JIMHHUM M 3TOT PE3YJbTAT YCTOMYHBO
BOCIIPOU3BOJUTCS.
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12. YcaoBus XxpaHeHHs1, TPAHCIIOPTUPOBAHHUS

N IKCILIyaTaluun Haﬁopa

XpaHenue.

Hab6op pearentoB «Tect-NRAS-TkaHb» B yIaKOBKE MPEITTPUATHS-
M3TOTOBUTENS JIOJDKEH XpaHUThes npu Temmeparype ot 2 °C go 8 °C B
TEYEHHE BCEro CpoKa roJIHOCTH Habopa.

[Tocne BCKpBITHS yIAaKOBKH KOMIIOHEHTBI HA00pa ClIeAyeT XpaHUTh
IIPU CIEAYIOUINX YCIOBUIX:

- KOMITOHEHTHI Ha0opa CclieAyeT XpaHHuTh MpH Temieparype ot 2 °C
1o 8 °C B T€UECHHE BCETO CPOKa TOAHOCTH HabOPa;

- TIP-cmecu Glyl12Asp, Gly12Cys, Gly12Ser, Gly13Asp,
Gly13Arg, GIn6lLys, GIn6lLeu, GIn6lArg cremnyer XpaHWUTh B

3aIUIIIEHHOM OT CBETa MECTE B TCUCHUE BCETO CPOKA TOJHOCTH Habopa.

Habop pEeareHToB, XpaHUBLIUICS c HapylLIEHUEM
PEriIaMCHTUPOBAHHOI'O PEKUMA, TPUMCHCHUTIO HEC ITOAJICIKHUT.
TpancnopTupoBaHme.

TpancnoptupoBare Habop peareHToB  «TecT-NRAS-TkaHb»
CIIe[yeT TPAHCIIOPTOM BCEX BUIOB B KPBITBHIX TPAHCIIOPTHBIX CPEACTBAX
B COOTBETCTBHUM C TIPaBWIAMH TIEPEBO30K, JCHCTBYIOIIUMH Ha
TpaHCHOPTE JAHHOTO BUJA.

Habop pearentoB TpancnoptupoBats 1pu temmneparype ot 2°C 1o
8°C B TeyeHHME BCero cpoka ToAHOCTH Habopa. J[lomyckaercs
TPAHCIIOPTUPOBKA TIPpH KOMHATHOUM Temrmepatype (15-25°C) ne Oonee
ISTH CYTOK.

ATMocdepHOe AaBlieHHE HE KOHTPOJIMPYETCs, T.K. HE BIMSET Ha
Ka4eCTBO U3JIENHUS.

Jlnia obecrieyeHust COONIOIEHNS YCIOBUN TPAaHCIIOPTUPOBAHUS Ha
NPOTSDKEHUH BCEr0 CpOKa TPAHCHOPTHPOBAHUS HabOp pPEareHTOB
MOMENIAETCS B TEPMOKOHTEHHEP MEHOMOINYPETaHOBBII MHOTOPa30BOTO
WCTOJIb30BAaHUS JUISI BPEMEHHOTO XpaHEHHsS M TPAHCIOPTHPOBAHUS C
MOJITOTOBJICHHBIMH ~ XJIaJl0JIeMeHTaMu. THI, 00BEM M KOJIWYECTBO

XJIaJI03JIEMEHTOB, 3aKJIabIBAEMBIX B TEPMOKOHTENHED c
TPAHCIIOPTHUPYEMBIMH ~ HAa0OpaMH  peareHToB, a Takke O00BEM
TEPMOKOHTEHHEpa noI0UparTCS B 3aBUCUMOCTH oT

MPOJOJKUTENFHOCTH U YCIOBUN TPAHCIIOPTUPOBAHMUS.
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HaGopsl peareHTOB, TpaHCIOPTUPOBAHHBIE C HAapyIICHUEM
TEMIIEPATYPHOT'0 PEeKUMA, IPUMEHEHHIO HE MOJIeKAT.

Cpok roanoctu. Cpok rogaoct Habopa «Tect-NRAS-Tkanpy» 12
MmecsiieB co naHA npuemkd OTK mpennpusTus-u3roToBUTENS IPU
COONIOZICHMH BCEX YCIIOBUH TPAHCIOPTUPOBAHUS, XPAHCHUS W
sKcIUTyatanuu. Habop peareHTOB € HCTEKUIIMM CPOKOM TOJHOCTH
MIPUMEHEHHUIO HE MOJICIKHUT.

CpoK roHOCTH BCKPBHITHIX KOMIIOHEHTOB Ha0opa. 12 mecsiieB
co musa npueMkn OTK mnpeanpusTus-u3roTOBUTENS TPU YCIOBUU
xpanenus npu temmneparype ot 2 °C go 8 °C.

CpoK roJHOCTH MPHUIOTOBJIEHHBIX JJisi pa00Thbl KOMIIOHEHTOB
Hatopa. 1 wyac mnpu CcoOMIOAEHUHM YCJIOBHi, MPEMSITCTBYIOIIUX
BBICHIXaHMIO KOMIIOHCHTOB, a TaKXe KOHTAMHUHAIMKU TOCTOPOHHUM
OMOJOTMYECKUM MaTEePHATIOM.

13. YTuansauus

HaGopsb! peareHToB, MpHIIEANINE B HEIPUTOIHOCTh, B TOM YHCIIE B
CBSA3M C MCTEUEHHEM CpOKa TOJHOCTH, MOJUIekKAT YTHWIH3ALUU B
coorBercTBUM C TpeboBanusiMu CanlluH 2.1.7.2790-10 «CanutapHo-
ANUAEMUOJIOTHYECKHE TpeOoBaHUS K OOpAalllEHHI0 C MEIUIIMHCKUMU
OTXOJAMI.

B cootBercTBHU ¢ KinaccuduKane METUIITHCKUX OTXO/I0B
HaOOpbI OTHOCATCS K Kiaccy A (3MMIEMHONIOTMYECKH Oe30IacHbIe
OTXO/1bl, TPUOIMIKEHHBIE TI0 COCTaBY K TBEPIBIM OBITOBBIM OTXOJIaM).
Hewncnons3oBaHHble peakTHBB B cooTBeTCTBHHU ¢ 1. 4.28 CanlluH
2.1.7.2790-10  «CaHuTapHO-3HUIEMHOIOTHYECKHE TpeOOBaHUA K
OOpaIIeHUIO ¢ METUIIMHCKMMHU OTXOJJaMU» COOMPAIOTCS B OJTHOPA30BYIO
MapKUPOBaHHYIO YIIAKOBKY JIFO00T0 IBeTa (KpOoMe KENTOTO U KPACHOTO).
OcraBiirecs: ocie BBIMOJIHEHUS pabOT MPOOUPKU U MaTEpUAIIbI
YTHIU3UPYIOT B cooTBeTCTBUM ¢ MY 287-113 (Meronnveckne yka3aHus
1o JAe3uH(EKUnH, NPeACTePUIN3AIMOHHON OYUCTKE U CTEPUIIH3AIUU
U3JIeIUH MEIUIIMHCKOTO Ha3HAYCHHUS).

XKunkue KOMIOHEHTHI (PeareHThl, PEAKTHUBBI) YHUYTOXKAIOTCS
CIIMBOM B KaHAJIM3ALMIO C MPeIBAPUTEIbHBIM pa30aBICHUEM peareHra
BojonpoBoaHoi Bomod 1:100 m BBIBO3OM OCTaTKa YIAKOBOK Kak
MIPOU3BOJICTBEHHBIN WJIH OBITOBOM MYyCOp.
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ITorpeOutensckas ymakoBka Habopa peareHToB «TecT-NRAS-
TKaHb» MOJJICKUT MEXaHUYECKOMY Pa3pyILICHUIO C BBIBO30M OCTaTKOB
KaK IPOU3BOICTBEHHOTO MM OBITOBOT'O MycCOpa.

[Tepconan, OCyIIECTBISIONNIA YHUYTOXKEHUE HAOOpa peareHToB,
JOJDKEH COOJII01aTh paBuiia 0€30MaCHOCTH MIPOBEICHHUS TOTO UIM HHOTO
croco0a yHHUYTOXKEHHUSL.

14. I'apanTuiinble 00513aTEJIbCTBA, KOHTAKTHI

IIpeanpusiTue-U3roTOBUTEb FAPAHTHPYET COOTBETCTBMEe Hadopa
«Tect-NRAS-TKkaHb» TpeGOBaAaHMAM TeXHHYECKMX YCJIOBHIl MpH
co0JIIOICHMH  YCJIOBHI  TPAHCHOPTHPOBAHUA, XPAHEHUS U
IKCIUTYATALMH, YCTAHOBJIEHHBIX TEXHUYECKMMH YCJIOBUSIMU.

Ilpy BO3HMKHOBeHMM TIpeTeH3Mii 1O KavecTBY Ha0opoB,
HEXKeJATEJbHBIX  COOBITHI, KOTOpble  HMET  NPHU3HAKH
He0JIaronpusiTHOIrO coObITHSA (MHIUAEHTA), HANpPaBJSATh
uHpopManuIo o agpecy:

O6miectBo ¢ OrpanndenHoi OTBeTcTBEHHOCTHIO « TecTl en»
(OO0 «Tectl'en»),

432072 r. YapsiHOBCK, MHkenepHbIil 44-i1 npoe3n, nom 9
Ten.: +7 (499) 705-03-75

www.testgen.ru

Cayx0a TeXHH4EeCKOH MOAAePIKKH:

Tem.: +7 927 981 58 81
E-mail; help@testgen.ru
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