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1 HABHAYEHUME U OBJIACTb IPUMEHEHUSA

1.1 Ilos1HOE Ha3BaHUe

Habop pearentoB s BwisiBnenus PHK Bupompa BepeTeHOBHIHOCTH KIyOHEH KapTodens MEeToaoM
MOJTMMEPa3HON IEMHONW peakIy B pealbHOM BPEMEHHM COBMELICHHOW C peakimueil oOpaTHOM TpaHCKPHIILIUH
(OT-IILIP-PB) «Potato spindle tuber viroid -PB».

1.2 Obs1acTh NPpUMeEHEHHSA

Ha6op pearcuroB «Potato spindle tuber viroid -PB» npeanasnauen mis oonapyxenus PHK Buponna
BEPETCHOBHIHOCTU KiIyOHeW kaprtodens. Bupoun BepereHoBuaHOCTH KiayOHed kaprodens (Potato spindle
tuber viroid, PSTVd) siBastercss ogHuM 13 HauboJice OMACHBIX MATOT€HOB KapTOQeis, COCOOHBIM BBI3bIBATH
MOTEPHU YpOoKast 3TOU KyJIbTypsl 10 75%. Bupoun mopaxkaer Takxke TOMaT U HEKOTOpPbIE JIPYrue pacTeHUs
cemerictBa [lacieHoBeble.

HaGop MoxeT ObITh HCIONB30BAaH B JIAOOPATOPHBIX IIEHTPAX M MHCTUTYTAX, MPOBOJISAIINX KOHTPOJb

KapaHTUHHOTO (DUTOCAHUTAPHOTO COCTOSIHUSI PACTCHHU, B TOM YHCIC IMOCAIOYHOr0 Marephana B IEJsIX
obnapyxenusst PHK Bupomma BepereHoBuaHOCTH KiyOHe#H kaprtodens. HabGop mno3BoiseT KaueCTBEHHO
OIIpeIeNIuTh, couepkutcs i B oopasie PHK Potato spindle tuber viroid.

JluarHocTvKa pacTeHHi Ha BHpouJ KapTodess ¢ momoiisio Habopa «Potato spindle tuber viroid -PB»
BO3MOXKHA Ha BCEX JTalax €ro BEreTallMOHHOIO Pa3BHTHS METOAOM IOJMMEpa3HON IEMHOW PEaKIUuu B
peanbHOM BpemeHH ¢ oOparHoit TpaHckpunnueir (OT-IILIP-PB). IlpoBenenue peakiu OOpaTHOM
TPaHCKPHIIIKHU | nocieayrorieii mynptumiekcuoi [TL[P-PB B Habope pearentos «Potato spindle tuber viroid -
PB» OCyIIECTBIISIETCS MOCIIEA0BATEIBHO B OIHON MPOOUPKE B TEUCHHUE OHOTO 3aIyCKa aMIUTH(HKATOPA.

2 XAPAKTEPUCTUKA HABOPA

KoMmoHeHTbI Habopa SIBISIFOTCS OJHOPa30BBIMH.

HaGop pearentoB «Potato spindle tuber viroid -PB» He TpeOyer TEXHHYECKOro OOCIYXHBAaHHS H

KaJIMOPOBKH.

2.1 CocraB nadopa
HaGop pearenToB cOCTOUT U3 4 KOMIIOHEHTOB.

Ne CocTaB KOMILJIEKTA Onucanue Oo0beMm KoJu-Bo

IIpo3paunas >KUAKOCTH
1 | Peakumonnas cmech «PSTVd-BITK» PO3p A
CBETIIO-CUPEHEBOTO 1IBETA

1,10 mn | 2 mpoOupku

JIHK nonmmepasza 1 o0paTHasi TpaHCKpHIITa3a, npo3payHas OeciBeTHas

2 SynTag+RT KHUJIKOCTh 0,05mn | 1 npodupka
[TonoxuTeapbHBII KOHTPOJIBHBINA 00pasell, npo3payHasi OeciBeTHas

3 KO PSTVd JKHJIKOCTh 0.1 m I mpobupxa
npo3payHas OecrBeTHasl

4 | OtpunarensHbld KOHTpOIbHBIN 00pazen, OKO 0,2wmn | 1 npobupka

KHUIOKOCTh

2.2 Kosin4ecTBO aHAJIM3HPYEMbIX P00
Habop paccunrtan va nposenenue 100 peakiuii, BKIt09ast KOHTPOIBHBIE 00Pa3IIBI.

2.3 IlpyHuun meroaa.
OoOHapyxenne creruduyeckoro ¢parmenra PHK Potato spindle tuber viroid ocHoBano Ha

MCMOJIb30BAHUU METOJIa MYJIbTUIUIEKCHOM OJTHOCTaIMHHON peakui 0OpaTHOM TPaHCKPHIILIUU, COBMEILICHHOH ¢
noJIMMepa3Hoi 1enHoi peakuueit B peaibHoM Bpemenu (OT-IIL[P-PB) B ogHo#t MukponpoOupke.

Cunte3 JIHK wa wmarpune PHK mocpeactBom  o0paTHOM — TpaHCKpUNIMKM — MPOM3BOJIUT
komiuiementapayo JIHK (xIHK). O6patusie Tpanckpuntassl (RT) ucnonsiytor mabnon PHK u kopotkwii
npaiimep, komrmiemeHTapublil 3'-koHy PHK, uto6s1 unaynuposars cunte3 neppoit nenouku k/IHK, xotopas
MOKET OBITh MCIIOJIb30BaHA HEMOCPEACTBEHHO B KauyecTBE MaTpULbl Ul MOJIMMEpPa3HOW LEMHOW peakinu

(TTLIP).
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B ocuoBe meronma IIIIP-PB nexur wm3smeHeHwe curHaia QuIyopecHCHIIMM B XOAE pPEaKIUHh. ITO

W3MEHEHHWE  TPOUCXOJUT  Onarojaps  MCIOJb30BaHHWIO  cnenuduueckoro  misa  uckomoit  JIHK
OJIMTOHYKJIEOTHIHOTO 30H]1a, KOTOPBIH, MOJ00HO MpaiiMepy, B XOA€ PEaKIUU CBSI3bIBACTCS C OJHOW M3 Ienel
ammukona. K 57 w37 KoHmam 30HAa mpucoenuHEeHbl (uyopodop u racuTens  (IyopecueHINH

COOTBETCTBEHHO. [Ipu BO30Yy)IeHUM MOIEKYIbl (hiyopodopa CBETOM OIpeNeIeHHON JIWHBI BOJHBI JaHHAs
MOJIEKYyJla HCIyCKaeT CBET JAPYrod JIUHBI BOJHBL. 3a cUeT OMM30CTH MOJeKyd ¢uiyopodopa M TacHTENS
GiryopecueHINK, HaXOMAIIMXCS Ha OJHOM 30HIE, IMOCICIHUN TOTIomaeT (IyopecleHIN0, U W3MEHEHHUS
AHAJTMTHYECKOTO CUTHAIA HE TPOMCXOIHT. B pesyinbrare pacuieruienus cnenududeckoro mais uckomont JJHK
OJIMTOHYKJICOTHTHOTO 30H1a Ta(-ToIMMepa3oi Ha dTare JIOHTalluy pu TeMiiepatypax okoio 60°C, racurenb
MpeKpaniaeT Mmoraomarh GIyopecieHnio JaHHoi MoseKybl guryopodopa (texromorus TagMan). C kaxasiM
rukitoM [P guciio ocBoO60kAeHHBIX MOJIEKY (uryopodopa IKCIIOHESHITHAILHO BO3pacTaeT (PUCYHOK 1).
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PI/ICYHOK 1- HpI/IHI_II/Il'I AHAJIIMTUYCCKOI'O ITpo1ecca

[TocranoBka peakuuu oopatHoit Tpanckpunmu u [11IP-PB ocymecTBiisiercs B CielMalibHBIX IPHOOpax
- ammun¢ukaropax, Hanpumep, «AHK-32 (32M, 48)» (MAIIl PAH, r. Cankr-IlerepOypr, Poccus), «CFX-96»
(«BioRad», CIIA), «Rotor Gene» (Qiagen), «DT» («JHK-texnomorus», Poccus), QuantStudio5
(Thermofisher, CIIIA) wi SKBUBAJICHTHBIX MO XapaKTEPUCTUKaM (CM. T1. 5.1 HACTOSAIIECH HHCTPYKIIUH).

[Tpu ammmuduxammu meronom OT-IILP-PB B Habope ucnonb3yrooTcs J[1Ba OJIMTOHYKICOTHIHBIX
npaiimepa, (GIaHKUPYIOUMX crieuprUecKuil (parMeHT BUpoUa BEpeTCHOBUIHOCTH KIIyOHeH kapTodens, 1Ba
OJIMTOHYKJIEOTHIHBIX Tpaiimepa, ¢pnankupyromux JJHK BHyTpennero nonoxurensHoro kontpois I11P-PB, a
Takxke ABa (uryopecueHTHbIX 30H1a. IIponecc ammmdukanuu crerquguuHbIX (parMeHTOB 3aKIIOYAeTCs B
MTOBTOPSIIOIIMXCS LUKIJIAX TemneparypHod neHarypauuu JIHK, oTxura mpaiiMepoB ¢ KOMIUIEMEHTAPHBIMU
ITOCJIEIOBATEIBHOCTSIMI M IOCIEAYIOIIEH JOCTPOUWKE IMOJMHYKICOTHIHBIX Lened ¢ 3tux npaiimepos JIHK-
MTOJIMMEPA30M € IETEKIMEN pe3yJIbTaTOB B PEXKUME PEAIILHOIO BPEMEHH.

[TpoBenenue peakuu oOpaTHOM TpaHCKpUIIMU U nocaeayroeil mynbruriekcHoit [1I[P-PB B nabope
pearentoB «Potato spindle tuber viroid -PB» ocyiiecTBisieTcst mocie0BaTeIbHO B OAHOM MPOOUPKE B TEUCHUE
OJTHOTO 3aIrycKa aMIuinpuKaTopa 0e3 Kakux-1100 JOMOIHUTENbHBIX MaHuysiuil. Habop pearentos «Potato
spindle tuber viroid -PB» mo3BojsieT 0THOBPEMEHHO BBISBJISATH B OJIHOW PEAKIIMOHHOW CMECH CIEIIU(PHYHBIN
¢parment Potato spindle tuber viroid — mo kanamy ¢uyopecuenunn FAM/Green, a takxke BHYTpEHHHH
MOJIOKUTEIBHBIA KOHTPOIIb — 110 KaHainy ¢ayopecuennnn R6G/HEX/Yellow/VIC.

[lepBass peakiusi TMO3BOJSET OOHAPYXKHUTH IMOCIIENOBATEILHOCTE crienududeckoro (parmenra PHK
BHUpOUJIa BEPETEHOBUIHOCTU KiIyOHeH kaptodens. Bropas peakuus — BIIK (Buyrpennero IlonoxutensHoro
KonTposns) — Heo6xoanma A1 UCKITIOUEHUS JIO)KHOOTPHUIATENbHBIX PE3YJIbTaTOB.
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2.4 OrpaHuyeHusi MeTOAA

B uccnenyemom marepuane PHK Buponna moxxer 65T HEe 0OHapy)keHa MO MPUYHMHE HE MPOXOKICHUS
obpatHoi TpaHckpumuu, nHruouposanus OT-ITLP-PB w/unu Henoctatounoil 3¢(eKTUBHOCTH BBIACICHUS
PHK.

[TpyunHON NOIY4YEHUS JIOXKHOIOJIOKUTEIBHOIO pE3yJibTaTa SBISETCS KOHTAMHUHALMSA Ha JTare
Beifienieanss HK nu6o mposenenust peakuun OT-ITIP-PB. JloXHOONMOXUTENBHBIA PE3YyIbTAT BBIABISETCS C
MOMOIIIBIO  OTPHUIATEIBHBIX KOHTPOJBHBIX 00pa3ioB BeiaenaeHuss u OT-IIP-PB (m. 7.5 Hacrosmei
WHCTPYKIIUH).

[IpuumHON MOTydYeHHUs JIOKHOOTPHUIIATEIILHOTO pe3ynbTaTa siBisercss uHruoumposanue OT-ITI[P-PB
u/unn HenocratouHas ¢ ¢extuBHocTh BhiAeneHus PHK. JloxHOOTpHIIaTeNbHBIA pE3yNbTaT BBIBISIETCS C
MIOMOIIIBIO0 BHYTPEHHETO MOJIOKUTEIBHOTO0 KOHTpoJbHOTrOo o0pasua I1IP-PB (1. 7.5 HacTosimeit HHCTPYKIUH).

3 AHAJIMTHUYECKUE XAPAKTEPUCTHUKHA

HccnenoBanusi aHAIMTHYECKUX XapaKTEPUCTHK HaOopa mpoBeaeHbl Ha 6aze 1 OOO Cunron (T.
MockBa) u «Bcepoccuiickuii neHTp kapantuHa pacreHui» (PI'BY «BHHUHKP») B paMKax UCCIEI0BaHUS
s dexkTruBHOCTH HAOOpPa U MPOBEACHUS TEXHUUECKUX HCTIBITAHHM.

3.11 YyBCTBUTEJIBHOCTH

Jnis ucnblTaHUs aHAIUTUYECKOW 4YyBCTBUTENbHOCTH HabGopa Obuia Mcronb3oBaHa cepusi U3 7-Mu
necsITUKpaTHbIX pa3BedeHuit nonydeHHoil PHK uzomara PSTVdA T1 cpeaneii 3apaxennoctu (15,3 Ct).
AHanuTHYecKas 4yBCTBUTEILHOCTh UCIIBITYEMOr0 Ha0opa HaXOAUTCA B Mpezenax 6-oro u 7-0ro pa3BeleHUs
PHK o0bekTa

3.2 Cnennpu4yHOCTH

Ananu3 BeiiBiasier Potato spindle tuber viroid (PSTVd, Bupoua BepeTeHOBHUAHOCTH KITyOHEH
kaptodes), a Taxoke Mexican papita viroid (MPVd, mekcukanckuii Bupoua nanutel) , Tomato chlorotic dwarf
viroid (TCDVd, Bupoua XJOpOTHYHOM KapiIMKOBOCTH ToMaTa) W Tomato planta macho viroid (TPMVd,
BUPOHT TUTAHTaMayo" ' ToMara).

CrenuuuHOCTh — JIO)KHOOTPHUIIATENILHBIC PE3YJIbTAThI TIPU aHAINM3E 00Pa3llOB PACTEHH, COACPIKAIIINX
PHK Buponzaa orcyrcTBoBan.

4 MEPBI ITIPEJOCTOPOXKHOCTHU ITPU PABOTE C HABOPOM

Paboty npoBosT B cootBeTcTBrU ¢ TpeboBaHuaMU MY 1.3.2569-09 «Opranuzaiyst paboThl 1a00paTOpHil, HCIONB3YHOIIMX
METOJbl aMIUTM(UKAIMKA HYKIEHMHOBBIX KHCJIOT MNpU pabOTe C MaTephajoM, coJlepKaliuM MuKpoopranusmel |-V rpynmn
MIaTOT€HHOCTI.

4.1 Heo06xoauMocTh 00y4eHHUsI MePcoHAaIa

st paboThl ¢ JaHHBIM Ha0OPOM pEeareHTOB HEOOXOAMMO y4acTHE CHEIUANTNCTa C BBICIIUM WIH CPEIHUM MEIUIIMHCKHM,
OMOJIOTHYECKUM (BETEPUHAPHBIM) HIJIM arpOHOMUYECKUM 00pa30BaHHUEM, TTOIYyUUBIIETO JOMOJHUTENBHOE CIIEIHaIbHOE 00pa3oBaHue
Ha Kypcax MOBBIMECHNS KBATN(HUKAIUH 10 MOJIEKYJISIPHO-ONOJIOTHYECKIM METOAaM AMArHOCTHKH. [lepcoHan MomkeH MMEeTh HaBBIKH
paboThl C OMOXMMHUYECKHMHU PEaKTUBAMU M COBPEMEHHBIM JIa00OPATOPHEIM 000y I0BaHHUEM.

4.2 Mepsbl 6€301aCHOCTH, N03BOJIAIOLIME NIPEAOXPAHATH ONlEPaTOpPa

Bce koMmoHEHTHI Ha0Opa B MCIIONIb3YEMBIX KOHIIEHTPAUUSX SIBISIOTCS HETOKCHYHBIMU, BPEJHOTO BIMSHHS HA OPTaHU3M
orepaTopa He oKa3bIBaloT. [Ipu paboTe ¢ HabopoM cienyeT cobIoIaTh OOBIYHBIE MEPHI IPETOCTOPOXKHOCTH JUIS JTa0OPaATOPHIL:

- TTOJTF30BAThHCS JTAOOPATOPHBIMH ITEpUYaTKAMH U HaJIeBAaTh Ta00OPaTOPHBIE XaIaThl;

- HC IIPMHUMATh IUIIY, TATh UJIK KYPUTh B na6opaTopHHx IIOMCUICHUAX

- mocyie paboThI ¢ IpoOaMu U peaKTUBAMH CIIEAYeT TIIATEIbHO BEIMBITh PYKH BOJON C MBLIOM.

M30erate KOHTaKTa C KO)Keﬁ, TJ1a3aMHu M CIM3UCTBIMU O6OJ'IO‘-IKaMI/I, IIpy NoNaJJaHu Ha HUX KOMIIOHECHTOB Ha6opa IIPOMBITH
OONBIIMM KONHWYECTBOM BOABI. lIpym mpuemMe BHYTPh KOMIIOHEHTOB Habopa peareHTOB 3a METUIMHCKOW IOMOINBIO CIEXyeT
00paTUTHCSI HEMEIJICHHO.

Cneuunduxanuu no 6€30MacHOCTH NPEAOCTABIISIOTCS 110 3aIpocy.

4.3 Heo0xoaquMble MephbI NPEeA0CTOPOKHOCTH B OTHOLICHHH BJIMAHUSA (PU3NYECKUX GaKTOPOB
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[Tpu ncnonbp3oBanun Habopa peareHTOB HET HEOOXOIUMOCTH NPUHUMATh MEPBI MPEJOCTOPOKHOCTH B OTHOIICHUU BIMSHUS
MarHUTHBIX HOJEH, BHEUIHUX 3JIEKTPUUECKUX BO3ACUCTBHM, 3JIEKTPOCTATUUECKUX Pa3psiioB, NaBJICHHs WM IEepenanoB JaBJICHUS,
neperpys3Ku, UICTOYHUKOB TEPMHUECKOIO BOCILIAMEHEHHS.

4.4 Heo0xoauMble Mephbl MPEeA0CTOPOKHOCTH MPOTHB CHENUATBHBIX PUCKOB

IIpn wucnonp3oBaHuM HAOOpa pPEareHTOB HET HEOOXOAMMOCTH IPUHMMAaTh MEPHI NPEIOCTOPONKHOCTH IPOTUB JIHOOBIX
CHELHUaTIbHBIX PUCKOB IIPU HCIIOIB30BAaHUH WM PEATU3AINH, TIOCKOJIBKY B COCTAB M3AEIHS HE BXOJIT BELIECTBA YEIOBEYECKOTO HIIN
KHMBOTHOTO NPOMCXOXKICHUS C YIETOM HX MOTCHINATbHON HH(EKIIMOHHON TIPUPOMBI.

5 OBOPYIOBAHUE U MATEPHUAJIbI, HEOBXOJAMNMBIE ITPU PABOTE C HABOPOM

5.1 PexomeHayeMoe H3MepUTEIbHOE 000py10BaHUE

[pubop mma ITLP-PB — 3aperucrpupoBanHsiii B PO u uMerommuii KaHaJNBl AETEKIHH, COOTBETCTBYIOIINE KPACHTEISAM
FAM/Green, R6G/HEX/Yellow/VIC, ROX/Orange, Cy5/Red (iub0 uX CHEKTpalbHBIM aHAJOTaM) CO CICAYIOIIUMH
XapPaKTEPUCTUKAMU — Ayaxc.sos6./Maxcon. (Nel — 485uM/520HM, Ne2 — 530uM/560HM,Ne3 — 580uM/620uM, Ned — 630uM/670HM),
Hanpumep, «AHK-32 (32M, 48)», «CFX-96».

5.2 Yka3aHusi 0 He00X0AMMOCTH HCIIOJIB30BAHUS CNENHATBLHOTO 060PY/1I0BaAHUS

Paboty ¢ HabopoMm ciieyeT MpOBOIUTE B HACTOJNBLHOM OOKce ¢ OakTepuuuaHoi iamnoii (Hanpumep, BAB-TIIP-«Jlamunap-
C», BAO «JlamuHapHsie cucTeMb», T. Muacc, Poccust), ycraHoBieHHOM B paboueii 3oue 3 (MY 1.3.2569-09).

5.3 o3upyrouiue ycTpoiicTBa

ABTOMaTHYECKUH (MEXaHIMYECKUi1) 03aTOp rmepeMeHHoro oobema Ha 10-100 mxit;

ABTOoMaTHIeCcKU# (MEXaHUIECKUH) 103aTop mepeMeHHoro oobema Ha 100-1000 mxur;

ABToMaTHIecKnit (MEXaHUIECKUH) 103aTOp IepeMeHHOro oobeMa Ha 2-20 MK,

IITaTHB JUIS JaHHBIX J103aTOPOB.

5.4 [ipyroe ucnoJib3yeMoe 000pya0BaHue

MukportieHTprdyra-BCTPAXUBATEIb 1 MUKPOTpoOoupok (Hampumep, «{ukmotemn-901»);

MUKpoIeHTpudyTa 1151 MUKpoIipooupok (ctpumor) 0,2 mi (Hanpumep, «Lukmoremn-903»);

IITaTUBHI AJI1 HAKOHEYHUKOB, MUKpOIpoOupok Ha 0,5 u 1,5 mur;

HITaTUB [ MUKponpoOupok 0,2 mi (Hampumep, «PM-2x48x0,2» (Cunron);

XOJOIMIbHUK Ha 2-8 °C (mys xpaHeHHus 00pa3IoB).

5.5 JlaGopaTtopHas nocyna

Emxocty u1s cOpoca HAKOHEYHHUKOB 1 MUKPOTIPOOUPOK.

5.6 MaTtepuaJibl M peareHThl, He BXOAsIlIMe B COCTaB Ha0opa

OnHOpa30Bble HAKOHEYHHUKH [T O3aTOPOB MIEPEMEHHOT0 00beMa ¢ a3p030JIbHBIM 0aphepoM;

MUKpoIpoOupku (cTpumnsl) 0,2 M ¢ mpo3payHoii kpbikoi st I11P-PB;

Ha0Op peareHToB mus BoiAeacHus HK;

OT/EJBbHBIN XaJaT ¥ 0JTHOPa30BbIe MEIUIIMHCKHE IIEPYATKH;

KOMILICKT CPEICTB I 00pabOTKU pabodyero Mecra;

OJTHOPA30BbIe MEMIIMHCKUE XaJIaThl U OJTHOPA30BbIe METUIIMHCKHE MTEPYATKH;

KOMILIEKT CPENCTB ISt 00paboTKH pabodero Mecra.

6 AHAJIMUBUPYEMBIE ITPOBbI

6.1 OT6op ¥ TPAaHCHOPTHPOBKA 00Pa3L 0B

Ot6op 00pa3moB, TPAHCIIOPTHPOBKY M XpaHEeHHWE MpoBoAST B cooTBercTBUU ¢ ['OCT 33996-2016
«Kaprodenb cemenHoii. TexHUUECKHUE YCIOBUS M METOJIbI ONPE/ICTICHUS KaueCTBa»

MexaynapomasiMu ipaBuiiamu EDK OOH S-1 kacarornmmucst cObITa U KOHTPOJISI KAYECTBa CEMEHHOTO
kaprodens 2014 rox.

6.2 IIpobonoaroroBka odpasuos u Boiegenne HK

[IpenBapuTenbHO MOATOTOBUTH HEOOXOAMMOE KOJMYECTBO KIIyOHEN KapTodesnss U MPOMBITh UX YHCTOM
BoJOH. [loAroTOBUTH YHMCTBIE W MpOAE3MH(UIMPOBAHHBIE cKanbnenu (e3Bus). CkalblesneM aKKypaTHO
BbIpe3arh HeOombimon (ot 5 nmo 10 MM B AuaMmerpe) KOHUYECKUH (parMeHT M3 CTOJIOHHOTO KOHIIA
MOJITOTOBJICHHOTO KIIyOHsI KapToders, 3aXBaTbiBasi cocyaucTyto TkaHb. (Ilocie kaxxaoro BepesanHoro obpasia
HeoOXOMMO MEHSTh MepuaTku U ckanbnend. [lo 3aBepuieHuio paboT BCe MHCTPYMEHTBHI M HCHOJIb3YyEMOE
o0opynoBaHue 00€33apakuBaTh XJIOPCOAEPKAIIUM PACTBOPOM, C MOCIEAYIOIIEH MPOMBIBKOW YHCTOM BOMOM. B
Clly4ae HCIOJIb30BaHUSI OJHOPA30BBIX CTEPUIIBHBIX CKajbliened (JIe3Buil) HeoOxonuMma MocHeayromas Hux
yruinuzanuus). [Ipu nmoBpexIeHun Uiau OTCYTCTBUU CTOJIOHHOW YacTH JOIYCKAeTCs MCIOJIb30BaTh IA3yIIHbIE



nmouku (mrasku) [oMmoreHmsmpoBarh oOpaszer; B dKcTparupyromem Oydepe (BXomuT B cocTaB HaOOpOB st
Boiienienust). [Iposectu Boiaenenne HK cormacHo nHCTpYyKIUU.

Konuuecmeso uccnedyemulx npob na nposepky napmuu kapmodghensn peenamenmupyemcs "I'OCT 33996-
2016 Kapmodghenv cemennoii. Texnuueckue yciogus u memoowvl onpeoenenus kavecmaa."

Brinenenne PHK mnpoBomst copOentHsiM Meronom (Hampumep, «CytoSorb/IlutoCop6» (Cuntomn),

«Putocopo» («Cunton», Poccust) niam IpyrumMu yTBep K I€HHBIMH METOIaMU.

Jns onpenenenrs BO3MOXKHOM KOHTAMUHALUMK Ha dTare BbiaeneHuss HK B Kakayro mapTuro BbIAEIEHUS
Hapsily C MCCIENyEMbIM MaTepualioM BKJIIOYAIOT OTpULATENbHbIM KOHTpoJb BbiaeneHus (OKO-B), kotopslit
aHasnm3upytot naiee B OT-TIL[P-PB.

PactBop PHK moxer xpanutbcst ipu Temneparype He Bblle MuHyc 18°C B TeueHue 6 MecdleB U B
TEUEHHME Io/la MPU TeMIeparype He Bbile MUHYC 68°C.

7 IIPOBEJAEHUE AHAJIN3A
7.1 IloaroroBka k npoBeaenuto OT-IIIP-PB
1. Pa3Mopo3uth HEOOXOIMMOE KOJIMYECTBO MPOOMPOK C peakunoHHOH cmechio «PSTVA-BIIK» (kaxnmas
IpoOUpKa paccyuTaHa Ha 1ocTaHoBKY S0 peakumii), BblaepkaTh 15 MUHYT IIpY KOMHaTHON TeMmepatype,
nepeMeIaTb Ha MUKpPOLEHTpU(yre-BCTpsIXuBaTene U LHEeHTpU(yrupoBaTh B TEYEHUE HECKOJIBKUX CEKYH]l
111 cOpoca Karedb.
2. B otnenpHO# yncTON MpoOUpPKeE MOAXOAIIEI0 pa3Mepa CMeIaTh:
21*(N+2) Mk peakiuonHoit cmecu «PSTVd-BITK»
0,5*(N+2) mka SynTag+RT (JIHK-monumepaza+o0OparHas TpaHCKpHUIITa3a),
rae N — xou4ecTBo HMcciaeayemMbix o0pasuos, Bkiawuyasa OKO-B, 2 — konu4ecTBo KOHTpOJel
(IKO, OKO).
IIpumeuanue. Ompuyamenvnvie xonmpoau evidenenus (OKO-B) ananusupyrom kax ucciedyemvle
obpasywl, coxpanss npu IIL[P-PB nopsadok oopazyos u OKO-B, komopwiii 611 npu evidenenuu HK.

Jlnia yno6cTBa pacuera BOCIONIb3yHTECh TaOIUIIEH.

N 1 2 3 4 O 6 7 8 9 10 11 12

PC 63 84 | 105 | 126 | 147 | 168 | 189 | 210 | 231 | 252 273 294
SynTag+RT 15 2 2,5 3 3.5 4 4,5 5 55 6 6,5 7
N 13 14 15 16 17 18 19 20 21 22 23 24

PC 315 336 | 357 | 378 | 399 | 420 | 441 | 462 | 483 | 504 525 546
SynTag+RT 75 8 8,5 9 9,5 10 | 105 | 11 | 115 12 12,5 13
N 25 26 27 28 29 30 31 32 33 34 35 36

PC 567 588 | 609 | 630 | 651 | 672 | 693 | 714 | 735 | 756 777 798
SynTag+RT 13,5 14 1145 ] 15 | 155 | 16 | 165 | 17 | 175 18 18,5 19
N 37 38 39 40 41 42 43 44 45 46 47 48

PC 819 840 | 861 | 882 | 903 | 924 | 945 | 966 | 987 | 1008 | 1029 | 1050
SynTag+RT 19,5 20 1 205 | 21 | 215 | 22 | 225 | 23 | 235 24 24,5 25

[TonmyyeHHy10 cMech epemMelnIaTbh Ha MUKPOLCHTPU(Yre-BCTpAXUBaTeae U HEHTPUPYTUpOBaTh B TEUCHHE
HECKOJIbKUX CeKyHA. Pa3nuTe nomyuyeHHyro cMmech o 20 MkJ1 B mpobupku Ha 0,2 miL.

3. MKO, OKO u uccnegyeMbie 00pa3ibl pa3MOpPO3UTh, IIEPEMENIaTh Ha MUKPOIICHTPU(YTe-BCTPSIXUBATEIC H
LHEHTPpUPYTrupoBaTh.
Ipumeuanue Ecmu obOpazenr PHK comepxut copOeHT (MarHUTHBIH COpOEHT), HE0OXOAMMO HEHTPU(YrHpoBaTh 00pa3msl 1
MuHyTYy Tipu 10-14 TBIC. 06/MHH. [UIS TOJTHOTO OCaKAEHUS copOeHTa. [Ipy MCToNb30BaHIMKM MarHUTHOTO COpOEHTa MPOOHPKH C

PHK mocne ueHTpudyrupoBaHus YCTAHOBHUTH B MAarHMTHBIM INTaTHB M J00aBIeHHE 0Opa3IOB IPOM3BOIUTH HE BBIHUMAS
MIPOOUPKH W3 IITATHBA.

Buectu B moarorosnennsie 0,2 ma npobupku o 5 mka OKO, uccrnegyembix 00pas3ioB U, B MOCIEIHIOI
ouepenb, [IKO (cm. 1. 5), Ucronb3yst HAKOHEYHUKH C a3PO30JIbHBIM 0apbepoM, IJIOTHO 3aKPBITh KPBIIIKH,
nepeMeniaTb Ha MUKpOIIeHTpU(yTre-BCTpsIXUBaTeIe U HeHTpUPyrupoBaTh NPpoOUPKHU AJisi cOpoca Karelb.

4. TlomecTuTh NPOOUPKHU B aMILUIU(DUKATOP B PEKOMEHIYEMOM IMOPSIJIKE:
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7.
8.

Ne aueniku Oopaszey

1 KO PSTVd

2 OKO

3 uccnedyemwlii oopazey 1
4 ucciedyemvlil 0opasey 2

7.2 llposenenue OT-IILP-PB

7.2.1 lIposeaenne OT-IILP-PB nust npudopos RotorGene 6000/RotorGene Q
Bxitounth mpubOp B COOTBETCTBUU C MHCTPYKIIMEH 110 SKCILTyaTallHH.
3anyctuth nporpamMmy «Rotor-Geney.
B okne «New Run / HoBblii TecT» BoIOpaTh BKIaAKy «Advanced / leTajibHblii MacTepy», 3aT€M OIIIHIO
«Empty Run / Ilycroii ma6aon» u Haxxath «New / HoBblIi».
B orkpeiBmiemMcsi okHe BbIOpath T potopa «36-Well Rotor / 36-1yHouHBI poTOpP» M MOCTaBHUTH
raiouky B okHe «Locking Ring Attached / Koabno 3akpensieno», Haxatb «Next / laaee».
B oTkpeiBiIeMcs okHe ycraHoBuTh «Reaction Volume / O6bem peakuum» 25 MK, yopaTh rajgouky «15
pL oil layer volume / Oobem maciia / Bocka» u Haxatb «Next / lamee».
B otkpeiBiieMcs: okHe HaxxaTh KHONKY «Edit Profile / Penakrop npoduasn», Haxars «New / HoBblii» 1
BeiOpaTh «Cycling (default) / HlukaupoBanue (mo ymoud.)». 3amaTh MporpaMMy aMmIuTd(UKAIUNA CO
CIICAYIONIMMHU TTapaMEeTPaMH:

[Tar Tewm., °C Bpewms Herexkuus Kpacurenu IToBTOpOB
45 15 mins No acquiring 1
Hold . —
94 5 mins No acquiring 1
94 15 secs No acquiring
Cyclin . FAM/G 50
yelng 60 40 secs Acquiring JOE/ YerITECv

B oxne «Edit Profile / Pemakrop npoduisi» Haxars kHONKY «OK».
VY CTaHOBHUTH YyBCTBUTEIBHOCTH MpHbOpa B obiactu Hactpoek «Chanel Setup / YcranoBka kaHaiay,
ucnoibp3ys kiaasuiny «Edit Gain / YpoBenb curnamna:

Green-5

Yellow -6

[pumeuanue: npu 603HUKHOBEHUU NPOOIEM (CEAZANHBIX C 0COOEHIOCHbIO PAadomuvl npudopa, a

UMEHHO C YCHAHOGICHHBIM ONMUMAIbHBIM OUANA30HOM VDOGHA YCUICHUSA CUZHANA (hayopecueHyuu
HO UeleeblM KAHAIam) Heo0Xo0umo npu nocaedyiouiux zanyckax npuodopa oasa INIIP-PB RotorGene

6000/RotorGene Q na smane 8 nynkma 7.2.1 nposecmu_asmomamuueckyio ORmMuMu3ayuio yposheil
CUZHALA_COZTIACHO C1eOVIOU el UHCIPYKULLU:

B okne «New Run Wizard / Macmep mnosozo mecma» wnaxcams «Gain Optimization /
Onmumusayus ypoeHs CUZHANAY.

B omkpuiswemcs okne navimu u Haxcams Ha eknadky «Channel Settings / Yemanoexku kananoe.

B nossuswemcs cnucke xananos sviopame «All Channels / Bce kananvyy u nascamo «Add /
Jobasumuw.

B noseuswemcs oxne «Auto-Gain Optimization Channel Settings / Ycmanosxku Aemo-
onmumusauuu yposus cucnana» naxcamo «OK /A» ons kaxcoozo kanana.
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Ilocne szaxpeimusi oxkna «Auto-Gain Optimization Channel Settings / Ycmanosku Aemo-
onmumusauuu ypoeus cuznanay nocmasums 2anouxy «Perform Optimization Before 1 st Acquisition /
Botnoanumes onmumuzayuio npu 1-w waze oemexyuu» u naxcamo «Close / 3axpvimeoy.

Haxars xiaBuiry «Next / laaee».

3amycTuTh ammunpukanuio kHonkou Start run / Crapr.

B nosBuBmIeMcst mocnie Hadajga paboThl mpubopa OKHE CO CBeACHHSMH 00 oOpa3nax BHECTH Ha3BaHUS
obpasmoB, B cronbie «Type / Tum» ykazate «Unknown / O6pasem» mas obpasios, «Positive /
Moaoxurteabublit»y 11t [IKO u «Negative / Orpunarenbublii»y s OKO. Haxkate kmaBumry «Finish /
3aKOHYHUTHY.

ITo 3aBepmenun OT-IIL[P-PB otpaGoTannble mnpoOMPKHM YTWIM3HPOBATH B COOTBETCTBUH C
pexomenaanusmu o opranusanuu [P ma6opatopuu, cornacao MY 1.3.2569-09 «Opranuzarnus paboTs
naboparopuid, HCHONB3YIOUIMX METOAbl aMIUIM(UKAIMKM HYKJIEHHOBBIX KHCIOT TpH padbore ¢
MaTepHAJIOM, COAEPKAIIMM MUKPOOpranu3Msl [-IV rpynn naroreHHoCT.

7.2.2 llpoeaenne OT-IILP-PB nis npudopa CFX96

Bxirounts npuOop B COOTBETCTBUU C UHCTPYKIMEN 110 SKCILTyaTalllu.

3amyctuth nporpammy «Bio-Rad CFX Manager».

B wmento File BeiOpath New—Protocol. B mosiBuBIIeMcs: OKHE 3a/1aTh IUKJIOTPAMMY CO CIEIYFOIMMHU
napamMeTpamHu:

Sample Volume 25 pl
1. 45,0 C for 15:00
2. 95,0 C for 5:00
3. 95,0 C for 0:15
4. 60,0 C for 0:40

+Plate read
5. GOTO 3,49

END
Haxxats OK 1 coxpaHUTh IPOTOKOJI HAa KOMIIbIOTEPE B y100HOM padoueil namnke.
Buectu cBenenust 00 oOpasiax u kpacutensx. s atoro Bo Briaake Plate Beiopars onmuto Create New.
Haxarp kHonky Select Fluorophores. B nosiBusiemcst okne BbiOpath kpacutenu FAM, HEX. Haxarp
OK.
O0603HaunTH Ha MJIAIIKE MECTOPACIIONIOKEHNE O0Pa3IOB:

- Ilepas nynka — IIKO. [lns 3TOro BeIAENIUTH JYHKY, B KOTOpoi HaxoauTtcs npodupka ¢ [IKO, u B rpage
Sample Type BeiOpaTh cTpouky Positive Control.

- Bropas nynka — OKO. [{ns 3TOro BeIAENINUT JTYHKY, B KOTOpoi HaxoauTcs nmpobupka ¢ OKO, u B rpade
Sample Type Boiopats ctpouky Negative Control.

- Cnenyrolmas JiyHKa - UccielyeMblil oOpaser 1, 3aTeM — uccineayemslii oopaser] 2 ¥ T.4. B COOTBETCTBUM C
1. Ilopsinok cnexoBanusi 00pa3noB. /s 5TOTO BBIIEIUTH BCE OCTABIINECS JTYHKH, B KOTOPBIX HaXOIATCS
npooupku ¢ oOpasiamu, u B rpade Sample Type BeiOopats ctpouky Unknown.
3anaTh U3MEpEeHHE CUTHajla BO BCEX MPOOMPKax MO BHIOpaHHBIM KpacuteisMm. [ 3TOro BbIIEIUTH Ha
IUIallKe JIYHKH cOo BceMH HccieayeMbiMu npobdupkamu (Bkitouyas [IKO u OKO) u moctaBuTh rajoyku B
kosoHke Load HanmpoTHB Ha3BaHMI BCEX BHIOPAHHBIX B 1.5 KPACHUTEICH.
3anaTh Ha3BaHUS BCEX HCCIEAyeMbIX oOpa3loB. J[s 3TOro BBIIEIUTH JYHKH, B KOTOPBIX HAaXOIATCS
npoOupkn ¢ oOo3HauyaembiM oOpaszuoM. B rpade Sample Name Beectm (mnm BbIOpaTh 3 yke
UMEIOLINXCS) MMSI COOTBETCTBYIOIIEro oOpasma. 3areM IMOCTaBHTh Tajlloyky B coceaHeil rpage Load.
[ToBTOPUTH TO 7K€ CaMOe I OCTABIIMXCSI 00Pa3IOB.
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Haxate OK. J/laTh uMs Tuiamke ¢ yka3aHUEM JaThl SKCIEPUMEHTA M COXPAaHUTH IMOJYUYEHHBIN (ailn Ha
KOMIThIOTEPE B YIOOHOMU paboueii mamnke.

Hauatp paboty mpubopa. [[nst aToro BeiOpats 3akmanky Start Run, B xotopoil HaxkaTh knaBuiry Start
Run. 3agare ums Oynymiero aiina ¢ ykazaHHUeM JIaThl MPOBeneHUs dKcrepumerTa. CoxpanuTh ¢ailn Ha
KOMIIbIOTEpE B y100HOI paboyeii mamnke.

3adukcupoBarh B pabodeM KypHalie Ha3BaHue ¢aiina.

I[To 3aBepmienmu OT-IILP-PB orpaGoranHple NpOOMPKH yTHWIM3UPOBATh B COOTBETCTBHH C
pexkoMeHnanusiMu o opranu3anuu [P na6oparopun, cornacao MY 1.3.2569-09 «Opranuzaimus padoTsl
nabopaTopuii, HCHOJB3YIOIIUX METOJAbl aMIUIM(GUKAIUK HYKJIECHHOBBIX KHCJIOT TIpuU paboTre c
MaTepHaioM, COAEepKAIIUM MUKpoOopranu3mel -1V rpyrmm natoreHHoCcTH».

7.2.3 llposenenune OT-IIIP-PB nus npudopos AHK-32 (32M, 48).

Bxirounts puOop B COOTBETCTBUU C MHCTPYKIIMEH MO SKCILTyaTalllu.

Zamyctuts mporpammy ANK Shell.

BriOpats Briaaky «bwlcTpblii cTapT». B nosiBuBmeMcs okHe BeIOpaTh kpacutenu FAM, R6G. 3anarte
uMs Oyaymiero ¢aiiia, a Takke BeIOpaTh TrM npubdopa (32 npodbupku wiu 48 mpoOUpPOK).

B oxHEe « AMIUIM(PUKATOP» 32/1aTh IPOrPaMMy aMILTH(PHKAIHIH.

Tun Temnepatypa, | Bpewms,t, | HaOmonenue | Pacuer
T, C CeK.
N3oTepma
1 45 900 Bxiroueno
2 95 300 BxroueHo
Hukmorpamma
(50)
1 95 15 Bxiroueno
2 60 40 BxroueHo Bxroueno

Bo Bknagke «O0pa3ub» BHECTH ONKCAHUE UCCIIEAYEMbIX 00pa3lloB U pacCTaBUTh 0Opa3Ibl MO TUIAHILETY.
3aHecTH B paboumii )KypHai Ha3BaHUeE (ailsia TaHHBIX, COOTBETCTBYIOIEE UCCIIEAOBAHUIO.

Jliid 3amycka ucciejoBanus Haxatb Crapr.

ITo 3aBepmienun OT-IILIP-PB orpaGoranHble nOpoOMpPKH yTWIM3HPOBaTbH B COOTBETCTBUU C
pexkoMeHnanusmu o opranuzaiuu [P na6oparopun, cornacuo MY 1.3.2569-09 «Opranuzarus paboTsl
nabopaTopuii, MCHOJB3YIOIUX METOAbl AaMIUIM(PUKALUKU HYKJIEMHOBBIX KHCIOT Ipu pabore cC
MaTepHAIIOM, COAEPKAIIMM MUKpOoopranu3msl [-IV rpynn natoreHHoCT.

7.2.4. llpoenenne OT-IILP-PB nas npudopos Dtprime / Dtlite.

Bximrounth iprOO0p B COOTBETCTBUU C HHCTPYKIIMEH 10 SKCILTyaTaIlHH.

3anyctuth nporpammy «RealTime_PCR».

ITepen mpoBeneHWeM aMIUTU(UKAIMA HEOOXOIUMO 3arlOJHUTH IPOTOKOJI HCCICIOBaHUS (BKJIaJKa
«IIpoToko»). B xaxmoit cTpoke HEOOXOAUMO OTPETAKTUPOBATH CIICTYIONTNE JaHHBIC:

- Ne (Homep mpobupKn)

- R (mo6aBnenue ny0meir)

- Tun npooupku (00pa3zerr, MoJIOKUTESIBHBIA KOHTPOJIb, OTPUIIATSIILHBIA KOHTPOJIb U T.]1.)

- bayopodopsr (FAM — cnennduka, HEX — BIIK.)

[Tocne 3amomHeHMs TaOIUIIBI ¢ JAHHBIMU O TIPOOMpPKax HEOOXOIMMO YKa3aTh PacIoIOKEHHE MPOOUPOK B
onoke amrmupukaTopa. Pacnonoxerue nmpoObupox B 0J0ke aMIuMPUKaTOpa CXeMaTHIHO OTOOpaKaeTCs B
MIPaBOM HUKHEHN YaCTH OKHA.



5. 3amyck mporpamMmbl  aMIIMGUKALKUKA  OCYLIECTBISETCS BO  BKIaAKe «3amycK MNPOrpamMmbl

aMIuIn U KA.

6. Ilepen 3amyckoM HeoOXOAMMO BBIOpaTh 3apaHee CO3AAHHYIO MNPOrpamMmy aMIIM(QUKALMM,

OTpPEIaKTHPOBATH 00BEM paboueli cMmecu B mpodupke (25 Mx).
[MapameTpsl aMIuTHQUKAITIN:

Hukan [Toroper | Ilar Bpemsi | Temnepatypa | Jerekius
1 1 1 15:00 45,0
2 1 2 05:00 95,0
3 50 1 00:15 95,0

2 00:40 60,0 Bxirouena

7. Haxarp kHONIKY «3alyCTUTh IPOrPaMMY».

8. TIlo 3aBepmenun OT-IILP-PB orpaGoranHble NpPOOMPKH YTUIM3UPOBATH B  COOTBETCTBUU

C

pexkoMenanusmMu 1o opranuzauuu [P mabopatopuu, cornacuo MY 1.3.2569-09 «Opranuzanusi paboThl

nabopaTtopuid, UCIONB3YIOMUX METOAbl aMIUTM(PHUKAIIMN HYKJICHHOBBIX KHCJIOT NMPU padoTe C MaTEpHUaJIOM,

coJiepKaluM MUKpoopranusmsl [-1V rpynn naToreHHOCTHY.

7.2.5 lIposeaenue IIP-PB pias mpudopa QuantStudiob.
1. BkiitouuTh prOOp B COOTBETCTBHU C HHCTPYKIHEH MO SKCILTyaTaIHH.
2. 3anyctuth nporpammy «QuantStudio Designs & Analysis Software.
3. Haxatp kHonky OTKpBITH 3kcniepumenT (Open Existing Experiment). B oTkpbiBiieMcst OKHE BHIOPATh
npotokoi «Phyto_vir» u Haxats kHOnKy OTKpBITH (Open).

Ipumeuanue: Ilopsidok camocmosmenvHo2o coz0anus npomorxona «Phyto_viry
A. Bxniouums npubop 6 coomeemcmeuu ¢ UHCmpyKyuel no 9KCnayamayuu.
b. 3anycmumus npoepammy «QuantStudio Designs & Analysis Software».

B. Haosicamv knonky Co3damsw 3xcnepumenm (Create New Experiments) [ Cnclioviosinart |~ P8
sxnaoke Ceoiicmea (Properties) ¢ cmpoxe Hazeanue (Name) zaoamo ums (naszsanue) Phyto_vir
oxcnepumenmy. Hasxcamo enuzy oxna knonky Janee (Next).

& QuantStudio™ Design & Analysis Software vi 43 - o x

Fie Edt Andysis  Tools Help

Method Plate Run Results Export

Experiment Properties O; Save v

I Name 2021-01-01_000000] I

Instrument type QuantStudio™ 5 System v
Block type 96-Well 0.2-mL Block v
Experiment type Standard Curve v
Chemistry TagMan® Reagents v
Aun mode Standard v

Manage chemistry details
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I'. Bo sxnaoxe Ipomokon (Method) 3adame yuxnoepammy co credyowumu napamempamu.
O6wem (Volume) 25 ul

Bpens Pecucmpayus Yucno
Hlae Cmaous Temnepamypa Bpems U3MeHeHUs pay
cueHana YUKTIO08
memnepamypuol
1 Yoeporcanue 45°C 15:00 3,18°C/s -
2 Yoepoicanue 95°C 05:00 3,18°C/s -
1 P 95°C 00:15 3,18°C/s 5o
2 4 60°C 00:40 2,44°C}s =
Haoicamo knonky Jlanee (Next).
Ooeéy mymse | 250 pl Teumeparypa Harpesa kpemms | 105.0 o
Viepxanne/HHKyGaLNA amp
95 °C 95 °C
3.18°C/S
00:05:00 00:00:15 9.44°C/S
atgcis 1 = 60 °C
45°C 00:00:40
318°C/S  00:15:00 - X0 ]
e
50x

M. B omxpwieuwiumcst okne 80 éxnaoxe boicmpas Hacmpouxa (Quick Setup) 6 epaghe Ilaccuenwti
pegpepencuuiit kpacumens (Passive Reference) ssiopame HET (NONe), nasicas na cmpeixy.
Plate Attributes

Passive Reference Mone v

E. Bo eéxnaoke Pacmupennsie nacmpouxu (Advanced Setup) 6 61oxe Muwmenu (Targets) oobasumo
Kanawl 0Jisk cuumsleanus ayopecyenyuu. /[s 3mozo HeobxXoo0umo 8blNOIHUMb CledVIowue OetiCmeusl.

- B nepsoii cmpoxe 6 epagpe Hazeanue (Name) emecmo Target I nanucamo FAM. B epage
Penopmep (Reporter) sviopame FAM. B epaghe I'acumens (Quencher) sviopams NONe, nasicas na siuetixy.

- Haocamso na xnonky /Joéasums (Add). B nosisusweticsi cmpoke 6 epage Penopmep (Reporter)
sviopams VIC. B epape Hazeanue (Name) nanucame HEX. B epagpe I'acumens (Quencher) sviopams None,

Hascae Ha ﬂueimy.

Quick Setup Advanced Setup

— Targets Add [# Action v
Name Reporter Quencher Comments Task Quantity

O M Fam FAM None v X

O HEX vIC None v X
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Oz Save v

K. [na  coxpanenus npomokona maxcamv xuonky Coxpanums (Save)
Coxpanums npomoxon «Phyto_viry ¢ yooouyrwo nanky.

4. Tlepeiitu Bo BKiaaky Ilnanmer (Plate) u HakaTh Ha BKIaaky Pacimmpennnie Hacrpoiiku
(Advances Setup).

5. BBox 00pasioB npousBoautcs B Tabnuiie Excel (moctynen na caiite OO0 «CuHTOI»
http://www.syntol.ru/) nu6o B mporpammax Design and Analysis nim QuantStudio™ Design & Analysis
Software

6. CxonpoBarth noJry4yuBInytocs tadiuiy Excel B nporpammy npubopa. Beigenuts Bce 00pasiibl 1 B

Ta0JIUIIe ITOCTAaBHUTh I'AJIOUKHU BO3Jie (hiryopeceHTHbIX KpacuTeseil. Haxars knonky Jlamee (Next).

7. Hauatp paboty npubopa. Jliast sToro Hakmure Ha kHonky Hadate mporon (Start Run) u BeiOpath
HYKHBI cepuilHbIi HoMmep mnpuOopa. 3azaTh MM Oyaymiero ¢ailla ¢ yKka3aHUeM JaTbl MPOBEICHMS
skcnepuMenTa. CoxpaHuTh (haiin Ha KOMIIBIOTEpE B YA0OHOH paboueii marmnke.

8. Ilo 3aBepmienun [IIIP-PB oTpabGoraHHble MNpPOOUPKH YTWIM3UPOBATH B COOTBETCTBUU C

pexkoMeHanusimu no opranuzanuu [P na6oparopun, cornacuo MY 1.3.2569-09 «Opranuzaius padoTsl

nabopaTopuid, HCHOJB3YIOUIMX METOAbl aMIUIM(UKAIMKM HYKJIEMHOBBIX KHCJIOT Hpu padbore C

MaTepuaIoM, CoAepKaIlluM MUKpoopranu3Mel -1V rpynn naToreHHOCTHY.

7.2.6 IIpoenenue IIP-PB past npudopa Gentier 96E/R

1. BxirouuTh npuOOp B COOTBETCTBUM C MHCTPYKLUEH IO IKCILTyaTallUH.

2. 3amycruth nporpammy Real-time PCR System

3. Haxarp New Experiment

4. B oTKpbIBIIEMCS OKHE 331aTh UMs 3kcriepuMenTa (Experiment Name) u BeIOpaTh marnky Jist
coxpanenus (Save Path)

5. Haxarte New
6. Bo Briaake Run Setting 3agate nporpaMMy aMITH(UKAIUK CO CIACTYIONIMMH TapaMeTpam
Stage Stage Type | Cycle | Time | Temperature | Fluorescence
1 Preincubation 1 15:00 45,0 None
1 Preincubation 1 05:00 95,0 None
5 2 Step 50 00:15 95,0 None
Amplification 00:40 60,0 Reading

7. Bo Bknagke Experiment BeictaBuTh 00beM peakiionHoi cmecu 25 Mk (Reaction Volume 25ulL)
[Mepeiitu Bo Biaaky Sample Setting
9. O0603HAYUTH HA IJIAIIKE MECTOPACIIONIOKEHNE 00PA3IIOB:
- [TepBas nmynka — IIKO. [l 3TOro0 BBIAETUTH JYHKY, B KOTOpoil Haxoautces npooupka ¢ I1KO, u B rpade
Sample Type BeiOpats ctpouky Positive.
- Bropas nynka — OKO. {5151 3T0Oro BeIAETUTH JYHKY, B KOTOpO# HaxonuTcs npodupka ¢ OKO, u B rpade
Sample Type BriOpaTh cTpouky Negative.
- Cnenyromast JIyHKa - MCCIIETyeMbIid oOpaserr 1, 3areM — uccieayeMbiid oopaser] 2 ¥ T.JI. B COOTBETCTBHH C
.4 IlomecTuTh NPOOMPKH B aMIJIM(PUKATOP B peKOMeHAyeMoM mopsiake. /[ 3TOro BbIIEIUTH BCE
OCTaBIIMECS JYHKH, B KOTOPBIX HaXOIATCS MPOOHMPKHU ¢ oOpasuamu, u B rpade Sample Type BoiOpath
crpouky Unknown.
10. 3amaTe U3MepeHHe CUrHajla BO BCEX NMPOOMPKAX MO BHIOPAHHBIM KpacuTelsM. [ 3TOro BBIAEIUTH Ha
TUTAIIKe JIYHKH CO BCeMHU uccieayemMbiMu npodupkamu (Bkiarodast [IKO u OKO) u mocTaBuTh rajnouku B

o

kosnonke Dye nHa kpacutensax FAM u HEX.
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11. Ipeiitu BO BKJIaaKy Run Monitoring u B oTKpbIBIIEMCS] OKHE HaXkaTh Run.
ITo 3aBepmienuu [11[P-PB oTpaGoTanHbie mpoOHpKH YTUIU3UPOBATH B COOTBETCTBUHU C PEKOMEHIAITUSIMU T10
opranu3zaruu [1L[P na6oparopumn, cornacio MY 1.3.2569-09 «Opranuzanust paboTsl 1abopaTopuid,
UCIONIB3YIOUIMX METObI aMITU(UKAIIMN HYKJIEMHOBBIX KUCJIOT MPU paboTe C MaTepruagoM, COAepKaliuM
MHKpoopranusmsl [-IV rpynn nmaroreHHocT».

7.3 Ilpoueaypa u3mMepeHnus pe3yJbTaTOB aHAIN3A

Onenky pe3ysbTaToB mpoBoAiT ¢ nomoinsio 110 mpubopos ans [MLP-PB, nanpumep, «AHK-32 (32M,

48)», «CFX-96» nnn sxkBUBaneHTHBIX UM. Kputepuem peructpanuu pocra curHaia (hiayopecieHuu (Haauaue

KUHETHYECKOW KpUBOH pocta curHana ¢uyopecueniun) B 10 npubGopoB sBiseTCS BEIWYMHA ITOPOTOBOTO

uukia Ct, koropas o3Havaet no0yo Bennuuny MeHee 50. OTCyTCTBUE perucTpaliy pocTa CUrHaia npudopom

omceiBaetrcs 10 npubopa, Hanpumep, Kak IpeneiabHas BeaudyrHa moporoporo 1ukia (Ct > 50 B mpubopax

«AHK»), mu6o xak ee orcyrcrBue (N/A B mpubopax ¢upmel «BioRad») u T.m. IMompobuas muHbOpMAIHS

MIpUBE/ICHA B PYKOBOJCTBE [0 SKCILTyaTallud KOHKPETHOTO Iprbopa.

7.4 O6padorka pesyabtatoB OT-IIL[P-PB
7.4.1 Tlopsinok ouenku pesyabratoB OT-IILP-PB 115 npu6opos RotorGene6000/RotorGene
1. Tlocne 3aBepmieHus aMIUTH(PHUKALINK OTKPBITH HYKHBIH (haitn B mporpamme «Rotor-Geney.

2. Haxare B wMenwo mnporpammbl «Rotor-Gene» kiaBuiry «AnalysiS/AHanm3», BbIOpaTh 3aKIaIKy

«Quantitation/Koju4ecTBeHHbIIT».

3. BeiOpath ctpoky ¢ kpacurenem Green u Haxkath kiasuinry «Show/Iloka3zatb». B OTKpbIBIIEMCS OKHE

MOSIBATCSI KHHETUYECKUE KPUBBIC B JIOTapU(MHUCCKOM MIKAJIE.
4. B mento okHa «Quantitation Analysis/KosmyecTBeHHbBI aHAJM3» aKTHBUPOBATD:
«Linear Scale//Iuneiinas mkaJjia»
«Dynamic Tube/Iunamu4. ¢pon»
«Outlier Removal/¥crpanenue BoiopocoB» - 10%

«Slope Correct/KoppekT. YKJIOHA» [Ipumeuanue [Ipu evinonnenuu onepayuu «Koppexyus ykiona» 1eo6xo0umo

C.'le()l/llﬂb, umobvl He I’Zp()uC)CO()l/ljl() Kapduna.ubnmx UBMEHEeHUU 6 PUCYHKE KUHemuveCKux Kpuewvlx (nanpu,wep, Kpueble be3

noovema gyopecyenyuu nocie «Koppekyuu yKIoHay npeoopazyiomcs 8 JUHUU ¢ NOJOHCUMENbHOU OUHAMUKOU (ryopecyenyuu

u yenom uaxnoua). Ecnu 6 pe3ynomame npogedeHus OAHHOU onepayui npoucxoosam KapOUHAIbHblE USMEHEHUs 6 PUCYHKe

KuHemuueckux Kpugvlx, mo onepayuto «Koppexyus yxionay moocno nposooums TOJIBKO ona obpasyos ¢ noovemom

¢ryopecyenyuu 6 dannom xauane, m.e. IHOJIOKHTEJ/IBHBIX no oannomy kanany!

B wmenio «CT Calculation/Berunciaesne CT» ycTaHOBHUTH 3HA4YCHUE [UI TOPOTOBOM JIMHUHU

«Threshold/TIepor» - 0,05 u «Eliminate cycles before/Mckaountb mukabl 10» - 10. Hpuvevanue Ecnu ne
yoaemcst ycmanosums 3HaueHue nopoea Ha yposue 0,05 uz-3a ¢onoswix @rykmayuil gayopecyenyuy 0moenbHbiX KPUbLX, mo

MOJICHO ROOHAMb 3HAUEHUe NOPo2osotll uHuu do duanaszona 0,05-0,1.
5. IIpoBecTH MHTEpIIPETALMIO PE3YIBTATOB, KAK OIMMCAHO B M.7.6 HACTOSAIEH HHCTPYKIIUH.

7.4.2 O6padotka pesyabtaToB OT-IIIP-PB nust npuéopa CFX96

1. OtkpsiTh daiin B nporpamme «Bio-Rad CFX Manager». [lns storo B mento File Beiopats Open—Data

File, naiitn oOpabarbiBaeMblii (hailsl 1 OTKPHITH €ro.

2. YCTaHOBHTH pacueT pe3y/IbTaToB aHaau3a MeTogoMm Regression. [lis storo B meHio Settings Beidopars Cq

Determination Mode—Regression.
3. TIpoBecTm HHTEpHIPETAINIO PE3YIHTATOB, KaK OITUCAHO B 11.7.6 HACTOSIIEH HHCTPYKITHH.
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1.
2.

7.4.3 O6padoTka pesyabratoB OT-IIIP-PB nuast npuéopos Dtprime/Dtlite
[Mocrne 3aBepiieHus aMITH(QUKAIIMKA OTKPHITH HYKHBIN (aiiin B nporpamme «RealTime_PCR».
Ilepen o1eHKOH pe3yIbTaTOB HEOOXOIUMO YCTAaHOBUTH CIEAYIOIINE HACTPOMKY:
— Tun ananuza: MyJabTHILIEKC
— Merton: I'eomerpuyeckuii

o IR .. v
— BBI6paTB OIITUYCCKHUU KaHaJl

— B npaBom HIWXKHEM yriiy OTKpbITh «PeKHMBI NMPOCMOTPa AAaHHBIX»; BBHIOpaTh «Pexum
Fam/Hex/Rox/Cy5»

— Bribpars «M3MeHHTh MacITad 0OAHOro M3 KaHajoB». BeicraButh st FAM macmrad ot 30
10 50%

Auio
— Tlon rpadukamu HakaTh ABTOIIKAJTY |~ 4~ On JUIs. BBIDABHUBAHUS

— B Tabnuue cnpasa BeIOpaTh B 3aknajke «Pe3yabTaTs» « MyJIbTHILIEKC»
IIpoBecTu MHTEPIIPETALNIO PE3YIIBTATOB, KAK OMMCAHO B I1. 7.6 HACTOSAIIEH HHCTPYKLIHH.

7.4.4 Oopadotka pesyabraToB OT-IILP-PB nis npudopo AHK-32 (32M, 48)
[To oxOHYaHWY 3aBEPUINTH UCCIICAOBAHIE B COOTBETCTBUH C MHCTPYKIKEH K PUOODY.
B nporpamme «ANK Shell» naxars «IIpocMmoTp ¢aiijioB JTaHHBIX» U OTKPBITH (ailsl ¢ pe3yabTaTaMu
UCCJIeIOBaHMsI, BBIOPAB €ro B Mamke COOTBETCTBYIOIIEro mpubopa.
[TpoBecTu MHTEPIIPETALINIO PE3YIHTATOB, KAK OMUCAHO B I1.7.6 HACTOAIIEH UHCTPYKIIHH.

7.4.5 OopadoTka pesyabraToB [ILP-PB nis npudopa QuantStudiob.
1. IMocne 3aBepuieHus: aMuIMGUKAIMK OTKPBITh HYXHbIH (aitn B nporpamme «QuantStudio Designs &
Analysis Software» nan «Design and Analysis».

2. [IpeoOpa3oBaTh KHHETUYCCKUE KPUBBIC B IMHEHHYIO MIKaMy. JJIs 3TOr0 Ha)xath Ha UKOHKY IMoka3aTp
HacTpoiiku ¢aiina (Show Plot Settings). B mosiBuBmiemcs okHe BbiOparh Tun rpaduka — JIuneinsblit
(Graph Type — Linear).

3.

4.

[TpeoOpa3oBaTh MOJTyUCHHBIC JaHHBIC B HEOOXOIMMBIN (POPMAT ¢ TIOMOIIBIO CrIeHAaNbHOro 1radbaona Excel
st QuantStudioS, aktyanen B ciaydae 00pabOTKH pe3yiabpTaToB B mporpamme «QuantStudio™ Design &
Analysis  Software» (moctynen Ha caiite OOO «CuHron», maponb mis .rar  Syntol42!
http://www.syntol.ru/).

[TpoBecTu uHTEpHpPETALNIO PE3YyJIbTATOB, KAK OMKMCAHO B I1.7.6 HACTOSIIEH HHCTPYKIIUH

7.4.6 O6padoTka pesyantaTos [IIIP-PB nis npudopa Gentier 96E/R.

1. Tlocne 3aBeplieHUs] aMIUTU(PHUKALIMY OTKPBITH HYKHBIH (haitn B mporpamme Real-time PCR System.

2. Tlepeiitn BO ckiaaky AnalysiS u mpoBecTH HMHTEPIPETALHMIO Pe3yJIbTATOB, KaK OMUCAaHO B I.7.6
HACTOSIEH MHCTPYKIUH.
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7.5 Yuer pe3yjibTaTOB aHAJIM3a

PesynbTaThl aHANIM3a HE MOJJIEKAT YUCTY:

- B cirydae otrcyterBus perucrpanuu pocta curaana OKO u OKO-B no kanany R6G/HEX/Yellow/VIC
(MOXKHOOTPHUIIATEIBHBIN PE3YJILTAT BCETO KCIICPUMEHTA);

- B ciaydae peructpaiuu  pocta curHaia OKO (OKO-B) mno kamany FAM/Green
(JIO)KHOTIOJIOKUTENBHBIA PE3yJIbTAT BCEro dKcIepuMeHTa). Bemumumna moporooro mnwukia Ct mpu stom He
UMeeT 3HAUYCHUSI.

- B CJIy4ae OTCYTCTBHSI PETHCTPAIAM POCTA CUTHAIA B IPOOHUPKE C MCCIIEYyEMBbIM 00pa3IoM 10 KaHay
R6G/HEX/Yellow/VIC  omHOBpeMeHHO ¢  OTCYTCTBHEM  CuUTrHaga 1o  kaHaany  FAM/Green
(JTO)KHOOTPHUIATENILHBIN PE3yJIbTAT B KOHKPETHOH MpoOUpKe);

- B cily4ae OTCYTCTBHS peructpammu pocra curHaia I[IKO mno kanany FAM/Green
(JI0’)KHOOTpHULIATENbHBIN PE3YJIBTAT BCETO IKCIIEPUMEHTA).

PesynbTaThl aHANIM3a MOAJIEKAT YUETY:

- B ciydae orcyrcTBUs pocrta curHaima (uyopecuenuud OKO (OKO-B) no kamany FAM/Green
OJIHOBPEMEHHO C perucrpanueii pocra curnaina mo kanary R6G/HEX/Yellow/VIC;

- B Cly4ae pETUCTpallMd pOCTa CUTHajda B MPOOUPKE C HCCICIyeMbIM O00pasloM [0 KaHaly
R6G/HEX/Yellow/VIC ogHoBpeMeHHO ¢ OTCYTCTBHEM cUrHaa 1o kanaiy FAM/Green;

- B citydae peructpaiuu pocta curaaia [IKO no kanamam FAM/Green.

Peructparus pocra curaana GryopecieHIInN B MUKPOIIPOOUPKE C UCCIIEyeMbIM 00pa3IioM 10 KaHATy
FAM/Green cBumerelibcTByeT O Haauuud B oOpasue crnenupuueckoro ¢parmenra PHK  Bupownma
BEpPETEHOBUIHOCTH KiyOHeH kaprodens (PSTVd). Bemuwunmna moporosoro nukia Ct mpu 3TOM He MMeeT
3HAYCHUSI.

WHTepnpeTannio pe3ybTaToB aHAIM3a IPOBOJIST COTIACHO TaOJIHIIe.
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7.6. UnTepnpeTanus pe3yJJbTaTOB aHAJM3A € HCIOJIb30BaHNEM HA00pa peareHToB
« Potato Spindle Tuber Viroid -PB»

Kunernyeckas kpuBasi pocta CUTHaja

(ryopecueHINH 10 KaHATy
FAM/ R6G/HEX/ O6pase
Green Yellow/VIC pasell
Potato Spindle Tuber BIIK
Viroid

HNurepnperanus

Pe3ynbprarsl BC

€ro aHajJiu3a HC IIoAJICKaT

yu€Ty B 1I000M U3 CIEAYIOMINX CIIydacB

JloskHOOTpHULIATENIBHBIN PE3YJILTAT,

B moGofi KO unruouposanne OT-ITLIP-PB
_ _ OKO, |JloxxHOOTpHIIATEIbHBIN PE3YIIbTAT,
OKO-B |unruduposanue OT-IILP-PB
JI0KHOTIOOKUTENBHBIN pe3yJIbTaT,
[TonoxurenbHbI OKO-B pesy
. KOHTaMUHalus B npouecce Boiaenenus HK
pe3yibTaT 1o JI000MY mo0oi OKO 7T -
13 KAHATIOB 0’KHOIIOJIOKUTEIbHBIN pe3ysIbTarT,

KoHTamMuHaius B xoze nocranosku OT-I1LP-PB

PGSYJ'IBTB.TBI aHaJIM3a HC II0JJICXKaT y‘léTy JJIA KOHerTHOﬁ Hp06bl

npooda

Jlos)kHOOTpHULIATENIBHBIN PE3YJIBTAT,

unrubuposanue OT-I111P-PB

Pesynprarel aHanu3a mojuiekar y4é€Ty MpHU HOJIYYEHUH CIECAYIOIUX Pe3yIbTaTOB

Ha6op pearentoB cnenuduyueH B OTHOIICHUN

+ i . T
moboii KO Potato Spindle Tuber Viroid
OKO-B
- + Kontamunanus u ”HTHOMPOBAaHUE OTCYTCTBYIOT
OKO
B + B npode HE OOHapYKEHBI PHK
npoa Potato Spindle Tuber Viroid
<40 ct Hi06oi B mpob6e obuapyxena PHK Potato Spindle Tuber

Viroid
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8 YCJIOBUSA XPAHEHUSA, TPAHCIIOPTUPOBAHUSA U DSKCIUIYATAIIUU

8.1 YcioBus xpanenust

Ha6op pearentoB «Potato Spindle Tuber Viroid -PB» ciaenyer XxpaHuth B CyXOM, 3alIMIICHHOM OT
cBeta Mecte npu Temreparype ot Mmunyc 18°C no munyc 20°C. CyMMapHBIi CPOK XpaHEHHUS TIPU TeMIEpaType
ot itoc 2 Ao wnoc 8°C He JOMKEH MPEBBIIATh 5 CYTOK B T€UEHHUE CPOKA FOJJHOCTH Habopa peareHToB.

8.2 YcJ10BHSI TPAHCIIOPTHPOBAHMS

TpancnoptupoBanue Habopa peareHroB «Potato Spindle Tuber Viroid -PB» m10/KHO TPOU3BOANTHCS
KPBITBIM TPAHCIIOPTOM (aBTOMOOWIIBHBIM, KEJIE3HOAOPOKHBIM JINOO BO3AYIIHBIM) MIPH TEMIIEpAType OT MUHYC
18°C nmo munyc 20°C. JlomyckaeTcsi TpaHCHIOPTHPOBAHUE 10 5 CYTOK Iipu Temmepatype a0 mitoc §°C.

8.3 Cpok rognoctu

Cpoxk roguoctu Habopa «Potato Spindle Tuber Viroid -PB» cocraBasier 12 MecsiieB ¢ gaThl BBITyCKa
MPEINPUATHEM-U3TOTOBUTEIIEM.

Cepun HaOOPOB PEAreHTOB C UCTEKIIUM CPOKOM T'OAHOCTU MPUMEHEHHIO He mojyiexar. Cpok roJHOCTH
BCKPBITBIX PEareHTOB COOTBETCTBYET CPOKY T'OJHOCTH, YKa3aHHOMY Ha STHUKETKaX Uil HEBCKPBITHIX PEarcHTOB,
€CITU B UHCTPYKITUH HE YKa3aHO WHOE.

8.4 Undopmanus no 6e30nacHON yTuan3aunu

Hcnonp30BaHHBIE TPOOMPKH C aMIUIMKOHAMH, HAKOHCYHHWKH, TEPYaTKH, BETOIIb I O0OpabdOTKH
noBepxHocted B [11[P-6okce, coOMparOT B MJIACTUKOBBIE 3aKPHIBAIOIINECS EMKOCTH, BEIHOCAT B Pa00O4yI0 30HY
4-1 (nmbo chmenuanbHO MpeIHAa3HAYEHHOE BCIOMOTATENbHOE IOMEIICHHE) C LENIbI0 TMOCIeayIoe
uHakTrBanud (MY 1.3.2569-09).

Ha0ops! ¢ UCTEKIIMM CPOKOM T'OJHOCTH, a TaK)KE€ B CIIydae IMOBPEXKAECHUS YHAKOBKH, YTUIM3UPYIOT IO
KJlaccy A, Kak 3IUJIEMHUOJIOTHYECKH Oe3omacHble 0TX0Abl, 1Mo cocraBy npuOmmkeHHele k TBO (CanlluH
2.1.7.2790-10).

8.5 I'apaHTuiiHbIe 00513aTEJILCTBA NIPOU3BOAUTES

[IpeanpusiTre-npON3BOAUTENh TAPAHTUPYET COOTBETCTBHE (PYHKIIMOHAIBHBIX XapaKTEPHCTUK HaOOpa
TpeOOBaHUAM, YKa3aHHBIM B TEXHUYECKOH M IKCIUTyaTAallMOHHOW JOKYMEHTAIMH, B TEYCHHUE YCTAaHOBJICHHOTO
cpoka rogHoctu (12 mecsieB) mpu coOOII0IEHUN BCEX YCIOBHI TPAaHCHIOPTUPOBAHUS, XPAHEHUS U TPUMEHEHUS.

Pexnamanuun Ha kauectBo «Potato Spindle Tuber Viroid -PB» HampaBisth Ha mnpeanpusTHe-
m3roroButenb OO0 «HII® Cunrtom» (125499, Mocka, Kponmraarckuit 6ynsBap, a. 39, k.1., mom 1 kowm.
43/PM 12-3, Ten. (495)984-69-93, tdhaxkc. (499)977-74-55, E. mail: syntol@syntol.ru).

[Ipn BBISBICHWH MOOOYHBIX ACWCTBUI, HE YKAa3aHHBIX B HMHCTPYKIMH IO TPUMEHEHHWIO Habopa
peareHToB, HeXeIaTeIbHbIX PEeaKLUil MPU €ro MCIOJIb30BaHUH, (JaKTOB U 0OCTOATENBCTB, CO3JAIOIIUX YTPO3y
KU3HH W 3JI0pOBBIO TpPaXJaH W MEOUIMHCKHX pabOTHUKOB TpH MpHUMEHEHHH Habopa peareHToB,
pEeKOMEeHAyeTCs HalpaBUTh coolmieHue Ha mnpennpustue-usrorosureab OO0 «HII® Cunrtonm» mo aapecy,
yKa3aHHOMY BBIIIIE, M B YIIOJTHOMOYEHHYO TOCY/IaPCTBEHHYIO PETYIHPYIOIIYI0 OPTaHH3AIHNIO0 B COOTBETCTBHH C
JEeWCTBYIOIUM 3aKOHOAATEIbCTBOM.

Jara mocneaneii penakmun: 08.12.2025.
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