SCNHTOA Kar. 3 PH043

Ha6op pearenroB ajs BeisiBjieHus PHK Bupyca kopuuHeBOi MOPIIMHUCTOCTH
IUI0A0B TOMATA METOAO0M IOJIMMEPA3HON LEMHON peakud B PeaJIbHOM BPEeMEHHU
COBMeEIIeHHOM ¢ peakuuent oopaTHoil Tpanckpunuuu (OT-ITI[P-PB)
«Tomato brown rugose fruit virus— PB»

HNHCTPYKIMHS no npumMeHeHu1o



1 HASBHAYEHMUME U OBJACTDH IPUMEHEHUSA

1.1 Ilos1HOE Ha3BaHUe

Habop pearentoB s BeisiBinenuss PHK Bupyca kopuyHeBOi MOPIIMHUCTOCTH TUIOA0B TOMaTa METOAOM
MOJTUMEPa3HON IETTHOW peakIiy B pealbHOM BPEMEHHM COBMEUICHHOM C peakinueld oOpaTHOM TpaHCKPHUIILIUU
(OT-IILP-PB) «Tomato brown rugose fruit virus— PB»

1.2 Obs1acTh NPpUMeEHEHHSA

HaGop pearentoB «Tomato brown rugose fruit virus— PB» npenna3znadeH mais oOHapyxkenuss PHK
BHpYyCa KOPUYHEBOW MOPIIMHUCTOCTH IIJIOJI0OB TOMATAa.

ToBRFV 3apaxaer pactenust Tomarta, nepua 1 IpuBOAUT K MO3aMYHOMY OKPAIIMBAHUIO JHCTHEB, a TAKKE
oOeciBeunBaHuio U Aegopmanuu 1iogoB. CHUMITOMBI HAa JIMCTHAX BKIIOYAIOT XJIOPO3, MO3aHKy C TEMHO-
3€JIEHBIMU ITy3BIPEBUAHBIMU BBIIYKJIOCTAMU U NeEpeTsHKKU. [lopakeHHs MI0J0B BKIOYAIOT JKENTHIE ISATHA C
PEAKUMHU MOPILMHAMH, YaCTO KOHLIEHTPUPOBAHHbBIE BOKPYT YallleUKHU IUIOAA.

HaGop MosxeT OBITh MCHONB30BAaH B JIA0OPATOPHBIX IIEHTPAX M WHCTHTYTaX, MPOBOAALIMX KOHTPOJb
KapaHTUHHOTO (PUTOCAHUTAPHOTO COCTOSIHUS PACTEHUH, B TOM 4YHCIE IOCAJOYHOIO MaTepuaja B IIEJsaX
obnapyxenust PHK Bupyca kopuuHeBoil MOPUIMHUCTOCTH IUI0J0B ToMaTa. HabGop mo3BosisieT KauecTBEHHO
OIIpeICIINTh, coaepkuTcs u B oopasue PHK Tomato brown rugose fruit virus.

Jlnarnoctuka pacTeHHI Ha HaJU4ue BUpyca ¢ oMmollbio Habopa «Tomato brown rugose fruit virus—
PB)» BO3MOXHa Ha BCEX 3Tamnax €ro BEreTallMOHHOI'O PAa3BUTHUS METOJOM IOJIMMEPA3HON LIETTHON pEaKiUu B
peanbHOM BpeMenu ¢ ooparHoii Tpanckpurnueii (OT-TTLIP-PB). [Tposeaenue peakiinu 00paTHOM TPAHCKPHUITIIUN
u nocnenytomei mynetumiekcHon [1I[P-PB B naGope pearentroB «Tomato brown rugose fruit virus— PBy»
OCYIIECTBIISIETCS MOCIIEIOBATEIBHO B OJHOM MPOOHPKE B TEUCHHE OJTHOTO 3aIyCKa aMILTU(UKATOPA.

2 XAPAKTEPUCTUKA HABOPA

KomnoneHnTsl Habopa SBISIOTCS OJJHOPA3OBBIMH.

Habop pearentoB «Tomato brown rugose fruit virus— PB» ne TpeOyeT TeXHHUECKOTO 00CTyKUBAHUS U

KaJTUOPOBKH.

2.1 CocraB Hadopa
Ha6op peareHToB cOCTOUT U3 4 KOMIIOHEHTOB.

No CocTaB KOMILIEKTA Onucanue Oo0beMm KoJu-Bo

[Ipo3paunas KuIKOCTh

1 | Peakimonnas cmech « TOBRFV -BITK»
CBETIIO-CUPEHEBOTO 1IBETA

1,10 v | 2 npoGupku

2 JTHK nonmmepasa u oOpaTHas TpaHCKPHIITTa3a, npo3paydHasi OeclBeTHas

SynTag+RT KHUJIKOCTb 0,05m | 1 npobupxa

[TonoXuTeIbHBIN KOHTPOIBHBIN 00pasell,
3 conepskantuit PHK Tomato brown rugose fruit virus, | cyxoe BemiecTBo
(JInopUIU30BaAHHBII) Oenoro 1Bera

KO «ToBRFV»

2,0mr | 1npoOupka

npo3payHas OecrBeTHas

4 | OrpunarenbHbIi KOHTPOJIBbHBIA oOpasern, OKO
pHIL p pasen JKUIKOCTH

1,0 mn | 1 npoGupka

2.2 Kosin4yecTBO aHAJM3UPYEMBbIX NIPOO

Habop paccuuran Ha npoBenenue 100 peakiuii, BKito4ass KOHTPOJIbHBIE 00pPa3IIbI.

2.3 llpuHuun meroaa.

OoHapyxenne crnernupuueckoro ¢parmenra PHK Tomato brown rugose fruit virus ocnoBano Ha
MCMOJIb30BAHUU METOJIa MYJIbTUIUIEKCHOM OJTHOCTaIMHHON peakui 0OpaTHOM TPaHCKPHIILIUU, COBMEILICHHOH ¢
MTOJIMMEPA3HOM 1emHoM peaknuen B peanbHoM Bpemenu (OT-TIL[P-PB) B onHo# MukpomnpoOupke.



Cunre3 JIHK na matpune PHK mocpeactBom o6paTHO#M TpaHCKPHUIIIIUKA MPOU3BOIUT KOMITJIEMEHTAPHYIO
JHK (xIHK). O6patasie Tpanckpuntazbl (RT) wucnmonssytor mabnon PHK wu kopoTtkumii mpaiimep,
komruieMenTapHsbiit 3'-koHiy PHK, uroOb1 unaympoats cunte3 nepsoit nenouku k/JIHK, koropas MoxeT ObITh
HCII0JIb30BaHa HEMOCPEICTBEHHO B KaU€CTBE MaTPHULIbI 171 MOJIMMepa3Hoi nenHoi peakuuu (I1LIP).

B ocnoBe merona [111P-PB nexut uamMeHnenue curaana (GpayopecieHny B X0Ie Peakiiui. IT0 U3MEHEHUE
MPOUCXOIUT Oyarofapsi UCHoib30BaHuI0 cnenuduyeckoro st uckomoit JIHK onmuronykieotuaHoro 30H71a,
KOTOPBIH, MOJJ0OHO MpaiMepy, B X0JI€ PeaKIIuu CBSA3BIBACTCS C OJHOU M3 meneil amrnkona. K 5° u 3° koHmam
30H/a MPUCOETUHEHBI (IIyopodop U racuTensb GIIyopecueHIIMN cOOTBeTCTBEHHO. [Ipr BO30YXIeHUU MOJIEKYJIbI
¢bayopodopa cBEeTOM OIpeeseHHON ATUHBI BOJIHBI JaHHAsI MOJIEKYJIa UCITyCKAaeT CBET JIPYToil JJIMHBI BOJIHEI. 3a
cueT 61m30cTU MOJIeKy (hiayopodopa u racutens GryopecleHIINH, HaXOSIIUXCS Ha OJHOM 30H€, MOCIeAHHMA
noryiomaer (IIyopecUeHINI0, W HM3MEHEHHUS aHAJUTHYECKOrO CHUTHajla HE MPOUCXOIUT. B pesynbrare
pacmeruienns cnenuduaeckoro A uckomoit JJHK onmuronykieotuanoro 30u1a Tag-moaumepasoil Ha dTare
JJIOHTAIIMKA TIpU TeMmIieparypax okosio 60°C, racuTens MpekpamaeT Morjaomars (GIyopecleHIuo JTaHHO’
MoJiekyabsl Guryopodopa (texnonorust TagMan). C xaxaeiM muksioM TP yucno ocBoO0XKICHHBIX MOJEKYI
(bayopodopa IKCIIOHSHIIUATILHO BO3pacTaeT (PUCYHOK 1).
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Pucynok 1 — [IpyHIMnI aHanuTHYECKOTO Mpolecca

[TocranoBka peakuuu odpatHoi Tpanckpunuuu u [11IP-PB ocymecTBisercs B cienuanbHbIX MpHOOpax

- ammun¢ukaropax, Hanpumep, «AHK-32 (32M, 48)» (MAIIl PAH, r. Cankr-IlerepOypr, Poccus), «CFX-96»
(«BioRady, CIIIA), «Rotor Gene» (Qiagen), «DT» («IHK-texnomorus», Poccus), QuantStudio5 (Thermofisher,
CIIA) wmnM 5KBUBAJIEHTHBIX MO XapaKTepUCTHKaM (CM. 1. 5.1 HacTosAIel HHCTPYKIUHN).

Ilpumeuanue: npu nocmanoske INIIP-PB na npubopax (amniuguxamopax), He 0mMme4eHHbIX 6 NYHKHE

2.3. nacmoawieii uHCMPYKUUU, DEKOMEHOYEMCA  UCHOb306AMb  UBMEHEHHYI0  NPOZPAMMY

amnaugukayuu:

45,0 °C - 15:00;

95,0 °C - 5:00;

95,0 °C - 0:15; } 50 yuk106
60,0°C — 0:40 +Plate read.

[Tpu ammmuduxammu meronom OT-IILP-PB B Habope uCHONB3YyIOTCA J1Ba OJMTOHYKICOTHIHBIX
npaiimMepa, GIaHKUPYIOUNX crnenuduueckuii GpparMeHT BUpyca KOPUIHEBOH MOPIIMHUCTOCTH IJI0Z0B TOMATA,
JIBa OJIMTOHYKJICOTHIHBIX MpaiiMepa, prnankupyromux JJHK BHyTpenHero nonoxurensHoro kontpois [1L[P-PB,
a Taxoke JBa QIIyopecleHTHBIX 30H1a. ONUrOHYKJICOTH bl UCTIONb3YEeMble B JAHHOM Ha0Ope peKOMEHJ0BAHbI U
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anpodupoBansl EOK3P u ®I'bY BHHUUKP (BpemeHnnble MeTOAMYECKHE YyKa3aHUS IO BBIIBICHUIO H
uAeHTUHUKAIIMA BUPyCa KOPHYHEBOM MOPIIMHHMCTOCTH ILIOJ0B ToMarta Tomato brown rugose fruit virus,
BHUUKP 2020). ITpouecc ammmuduKkanuy crequpuuHbIX (parMeHTOB 3aKII0YASTCs B TOBTOPSIOIIMXCS IIUKIAX
temrneparypHoid aenarypauuu JIHK, orxura mpaliMepoB ¢ KOMILIEMEHTAPHBIMHU IOCJIEAOBATEIbHOCTAMHU U
MOCIEAYIOIEH JOCTPOUMKE MOJMHYKICOTUAHBIX Lerne ¢ 3tux npanmepoB JIHK-nmonumepasoil ¢ perexkuuen
pE3yJIbTaTOB B PEKUME PEAIIbHOIO BPEMEHHU.

[IpoBeneHne peakiuu OOpaTHOW TPAHCKPHUIIIIMU U Mocieayomeid MmynbTuruiekcHoi [11[P-PB B Habope
peareaToB «Tomato brown rugose fruit virus— PB) ocCyIecTBIsS€TCS MMOCIEA0BATEIbHO B OJTHON POOUPKE B
TE€YEeHHE OJHOTO 3almycka aMIiupukaropa 0e3 Kakux-I1u0o JTOMOJHUTENbHBIX MaHUuNyIsnui. Habop peareHToB
«Tomato brown rugose fruit virus— PB» 103B0JsI€T OJJHOBPEMEHHO BBIABIIATH B OJHOM PEaKIIMOHHON cCMecH

crierduunblii pparment Tomato brown rugose fruit virus — o kanany ¢ayopecuenunu FAM/Green, a Taxxke
BHYTPEHHHH MOJIOKUTEIBHBIA KOHTPOJIb — 110 KaHany ¢uryopecuenimu R6G/HEX/Yellow/VIC.

[lepBasi peakumsi MO3BOJISET OOHAPYKHUTH IOCIIEIOBATEILHOCTD crieruduueckoro (parmenra PHK
BHpYCa KOPUYHEBON MOPLIMHUCTOCTH I1070B ToMaTa. Bropas peakuus — BIIK (Buytpennero [lonoxurensHoro
KonTtpos) — HeoOxoauma j1sl UCKIIIOYEHHUS JI0)KHOOTPULIATENbHBIX PE3YJIbTAaTOB.

2.4 OrpaHuyeHusi MeTO/Aa

B uccnenyemom marepuane PHK Bupyca moxer ObITh He 0OHapy>keHa MO MPUYMHE HE MPOXOKICHUS
obparHoii Tpanckpuniuu, uaruoupoBanus OT-IILP-PB w/mm wHempoctaTtouHOM 3()()EKTHBHOCTH BBIICICHUS
PHK.

[IpryrHONM TONYYEHHS JIO)KHOIOJIOKUTEIIBHOTO pe3yJibTaTa SBJSETCA KOHTAMUHALIMS Ha JTare
Boiieniennst HK nu6o nmposenenust peakuun OT-ITLP-PB. JloXHOMONMOXUTENBHBIA PE3yIbTAT BBIABISETCS C
MTOMOIIBIO OTPULIATENBHBIX KOHTPOJIBHBIX 00pa3ioB Beienenus u OT-ITLP-PB (m. 7.5 nacrosiiel HHCTPYKLINN).

[IpyunHO#l mMONy4YeHUs JOXKHOOTPULIATENBHOTO pe3yibTara siBhsiercss unruoupoanue OT-IILP-PB
u/umun HenoctarouHas s¢dexkruBHocTs Bblaenenuss PHK. JloxHooTpuLaTeNnbHBIN pe3yibTaT BBISBISETCS C
MTOMOIIBIO0 BHYTPEHHETO MOJOXKUTEIBHOTO KOHTpoJibHOTO 00pasua [II[P-PB (m. 7.5 Hactosmiei HHCTPpYKLIUN).

3 AHAJIMTHYECKHUE XAPAKTEPUCTHUKHA

3.1 YyBCcTBUTEJIBLHOCTH

YyscrurenbHocTh [P npu ucnonszoBanun Habopa peareHToB «Tomato brown rugose fruit virus—
PB» ne menee 2,0%10° konuit k JHK B MULTMINTPE TPOGHI.
3.2 Cnennpu4yHOCTH

Creun(ruyHOCTh — JIOXKHOOTPHUIATENbHBIE PE3YJIbTaThl IPU aHAIM3€ 00pa3lloB pacTEeHUI, CoepKaIINX
PHK BupycoB, oTcyTcTBOBaJIH, JIOXKHOIOJIOXKUTEIbHBIE pe3yIbTaThl Ipu aHanuze odpasuos IHK pacrenuit u
PHK Bupycos, He coaeprkaiux BelllenepedrciieHHble crienuduyeckue GpparMeHTsl, OTCYyTCTBOBAJIH.

4 MEPBI ITIPEJOCTOPOKHOCTMU IIPU PABOTE C HABOPOM

PaGoty mpoBozsT B coorBeTcTBUU ¢ TpeboBaHusMu MY 1.3.2569-09 «Opranmszanus paboThl 1a00paToOpHii, HCIOIB3YOIINX
METO/bl aMIUTM(UKAIMKM HYKJIEHMHOBBIX KHCIOT MpU pabdoTe € MaTepuajoM, coJepiKaliuM MuKpoopranusMel |-V rpymn
MIaTOTEHHOCTH».

4.1 Heo0xoquMocTh 00y4eHHs EPCOHAJIA

Jnst paboThl ¢ gaHHBIM HAOOPOM PEareHTOB HEOOXOJIMMO YYAaCTHE CIICHHAINCTA C BBICIINM HJIM CPEIHUM MEIULUHCKUM,
OMOIOTHYECKNM (BETEPHHAPHBIM) HIIM arpOHOMHUYECKAM 00pa30BaHHEM, ITOTYyUHBIIETO JOMOJHUTENBHOE CIIEIHaIbHOE 00pa3oBaHNe
Ha Kypcax MOBBIIICHUS! KBaJTH(UKAINY IO MOJIEKYJISIPHO-ONOJIOTHYECKUM METOAaM AMArHOCTHKU. [lepcoHai I0/KeH UMETh HaBBIKU
paboThI ¢ OGMOXNMHYECKUMH PEAKTUBAMHU M COBPEMEHHBIM JIAOOPAaTOPHBIM 000PYZOBaHHUEM.

4.2 Mepbl 6e30macHOCTH, MO3BOJISIONINE PEIOXPAHSITH ONepaTopa
Bce kOMIOHEHThI Ha0Opa B HCMOJIb3YEMbIX KOHIIEHTPALMSIX SIBISIOTCS HETOKCHYHBIMHU, BPEJHOTO BIMSIHHS Ha OPraHU3M
orepaTopa He oka3bIBaloT. [Ipu paboTe ¢ HabopoM cienyeT cobIoIaTh OOBIYHBIE MEPHI IPETOCTOPOXKHOCTH JUIS JTa00PATOPHIL:



- [I0JIb30BaTHCS TA0OPATOPHBIMU NIEpUYaTKaMHU U HaJIeBaTh 1a0OpaTOPHbIE XallaThl;

- HE IPUHHUMATH IHIILY, TUTh UM KyPHUTh B J1a0OPAaTOPHBIX NOMEIICHUSIX;

- ocJie paboThI ¢ Mpo0aMy M PeakTHUBaMHU CJICAYET TIIATEIbHO BEIMBITE PYKU BOAOH C MBIJIOM.

W36erarh KOHTAaKTa C KOXKEH, II1a3aMH U CIIM3UCTBIMU 000JI0YKaMH, TIPH MONalaHUK Ha HUX KOMIIOHEHTOB Habopa MPOMBITh
OoNBIINM KOIH4YeCTBOM BObL. [Ipu mpreme BHyTph KOMIIOHEHTOB HA0Opa peareHTOB 32 MEIUIITHCKON IIOMOIIBIO CJIEAYET 0OPATHTHCS
HEMEAJICHHO.

Crermukanuu mo 6€30macHOCTH MPEI0CTABITIOTCS 10 3aIIpocCy.

4.3 Heo0xoauMble MepbI MPEA0CTOPOKHOCTH B OTHOLIEHHH BJIMAHUSA (PU3NYecKUX GaKTOPOB

ITpu ncrionp3oBaHNy Habopa peareHTOB HET HEOOXOIUMOCTH NPUHUMATh MEPBI MPEJOCTOPOKHOCTH B OTHOIICHUN BIMSHUS
MarHUTHBIX II0JICH, BHEIIHUX 3JEKTPUYECKUX BO3ACHCTBHUI, 3JEKTPOCTATHYECKUX Pa3psAloB, JABICHUS WIN NEPENagoB IaBICHHS,
Heperpys3Ku, ICTOYHUKOB TEPMUUYECKOT0 BOCIUIAMEHEHHUS.

4.4 Heo0xoaquMble Mephbl NPEeA0CTOPOKHOCTH MPOTUB CHENUATBHBIX PUCKOB

[lpn wucnone3oBaHUM HAaOOpa pEarecHTOB HET HEOOXOJMMOCTH IPUHHMAaTh MEPBI INPEJOCTOPOXKHOCTH IPOTUB JIHOOBIX
CHeNMaNbHBIX PUCKOB MIPU HCIOIB30BAaHUU WM pealu3aliy, IOCKOIbKY B COCTAaB U3/AEIHs HE BXOJAT BEIIeCTBAa YE€JIOBEYECKOTO WIN
KHMBOTHOTO NPOMCXOXKACHUS C YIETOM HX MOTCHIUATbHOW NH(EKIIMOHHON TIPHPOMBI.

5 OBOPYTOBAHUE 1 MATEPHUAJIbI, HEOBXOJAMNMBIE ITPU PABOTE C HABOPOM

5.1 PexomeHayeMoe H3MepUTEIbHOE 000py10BaHUE

[pubop mns IILP-PB — 3apeructpupoBanubiii B P® 1 mMeromuii kaHaiubl JETEKLHH, COOTBETCTBYIOLIHE KPAaCHTEISIM
FAM/Green, R6G/HEX/Yellow/VIC, ROX/Orange, Cy5/Red (aubo wux cHOEKTpaqbHBIM aHajoraMm) CO CICAYIOUHMH
XapaKTEPUCTUKAMU — Ayraxe 5036,/ Mvaxc.om. (N2 1 — 485HM/520HM, No2 — 530uM/560uM, Ne3 — 580uM/620HM, Ned — 6301M/670HM), Hanpumep,
«AHK-32 (32M, 48)», «CFX-96».

5.2 Yka3aHusi 0 He0GX0JUMOCTH MCIOJIb30BAHUSI CNENHATBLHOT0 060PY/10BaHUS

Paboty ¢ HabopoM crlemyeT MpoBOANUTH B HACTOIHHOM OOKce ¢ OakrepuitnaHoi mammoit (Hampumep, BAB-TILP-«Jlamunap-
C», BAO «JlamuHapHsie cucTeMb», T. Muacc, Poccust), ycraHoBiieHHOM B paboueii 3oue 3 (MY 1.3.2569-09).

5.3 Jo3upyrouiue ycTpoiicTBa

ABTOMaTHYCCKUH (MEXaHIMUIECKHUIT) H03aTOp mepeMeHHoro oobema Ha 10-100 mxit;

ABTOMaTHYECKHUI (MEXaHIMUYECKUIT) H03aTOp mepeMeHHoro oobema Ha 100-1000 mki;

ABTOMaTHueCcKHi (MEXaHWYECKHiT) 103aTOp MepeMeHHoro oobema Ha 2-20 MKi;

LITATHB JUIS AaHHBIX J103aTOPOB.

5.4 JIpyroe ucnojnb3yemoe 060py10BaHue

MukportieHTprdyra-BCTPAXUBATEIb I MUKPOTpoOupok (Hampumep, «{ukmotemn-901»);

MUKpoOIeHTpudyTa 1151 MUKpoIipooupok (ctpumor) 0,2 mi (Hanpumep, «llukmoremn-903»);

IITATUBHI 7151 HAKOHEYHUKOB, MEKpOTIpoOupok Ha 0,5 u 1,5 mur;

MITaTUB U1 MUKpoTpoOupok 0,2 mi (Hampumep, «PM-2x48x0,2» (CurTON);

XOJOIMIHHUK Ha 2-8 °C (as xpaHeHHus 00pa3IoB).

5.5 JlaGopaTopHas nocyaa

Emxoctn u1st cOpoca HAKOHEYHHUKOB M MUKPOTIPOOUPOK.

5.6 MaTepuaJjbl 1 peareHTbl, He BXO/JsIIU€e B COCTAaB HaGopa

OnHOpa30Bble HAKOHEYHHKH JUJIS 103aTOPOB MIEPEMEHHOT0 00beMa ¢ a3p030JIbHBIM 0apbepoMm;

MuKponpoOupku (ctpumsl) 0,2 M ¢ mpo3payHoit kpeimikon 1 [T1[P-PB;

Ha0Op peareHToB mus BoiAeacHus HK;

OT/EJIBbHBIN XaJaT ¥ 0JTHOPa30BbIe MEIUIIMHCKHE IIEPYATKH;

KOMILIEKT CPENICTB U 00pabOTKH pabovero Mecra;

0JTHOPA30BbIe MEUIIMHCKUE XaJaThl M 0JTHOPA30BbIE MEIUIINHCKAE MTEPYATKH;

KOMILIEKT CPENCTB Ut 00paboTKH pabovero Mecra.

6 AHAJINBUPYEMBIE ITPOBbI
6.1 OT0op ¥ TPaHCHIOPTHPOBKA 00pPa3L0B

OI'bY «BHUHUKP», Bpemennbie MeTOAMYECKHE YKa3aHUs TIO BBISIBJICHHUIO U UICHTH(DHUKAIIUN BHpyca
KOPUYHEBOH MOPIIHHUCTOCTH IJI0J10B ToMaTa Tomato brown rugose fruit virus, Mocksa, 2020

6.2 Boinesenne HK
Brinenenne PHK npoBoasT copbenTHBIM MeTO10M (Hampumep, «Purocopo» («Cuntomnm», Poccus) wiu
apyrumu ytBepskaeHHbiME MeTogamu ([TOCT 33996-2016). Jlnst onpeneneHuss BO3MOXKHONW KOHTAMUHAIIUH



Ha aTane BbiAeneHuss HK B kaxayio mapTuio BbIIENEHUS HApSAY C HUCCIEIYyEMbIM MaTepuaioM BKIIOYAIOT
oTpuIaTeNbHbIN KOHTPOJb BhiieneHus (OKO-B), kotoperit ananu3upyroT nanee B OT-ITLP-PB.

7 ITPOBEJEHME AHAJIU3A

7.1 IloaroroBka k nposeaenuto OT-IIIP-PB

1.

Pa3zmopo3uTh HE0OX0UMOE KOJIMYECTBO MPOOUPOK ¢ peaknuoHHOM cMmechio «TOBRFV -BIIK» (kaxmas
npoOupKa paccynTaHa Ha MocTaHoBKy S0 peakumii), BeIAEpXaTh 15 MUHYT IpH KOMHAaTHOW TeMmepaType,
nepeMenaTb Ha MUKPOLIEHTPU(YTe-BCTPAXUBATENIEC U LEHTPUPYTUPOBATh B TEYCHHE HECKOJIBKUX CEKYH]
1 cOpoca Karmellb.
[TonroroBuTh MPOOHPKY C JTHOMGUIUZUPOBAHHBIM TMOJOXKUTEIBHBIM KOHTPOJIbHBIM o0pasziom (ITKO).
[IpuroroBineHne KOHTPOJIBLHOTO 0Opasma: B mpoOupky ¢ cyxuMm coaepxkumbiM [IKO « TOBRFV» no6aButh
100 mxi1 OKO, mepememiaTh Ha BOpTEKCE A0 MOJHOTO PACTBOPEHHs, LEHTPU(YTUPOBATh S CEKYH] NpHU
3000 06-Mun-1. Xpanuth pasBeaenusiii npemnapar [IKO «ToBRFV» mpu temnepartype He Bbllie MUHYC
20 °C.
B oTnenbHOI 9rcTOM TPOOUpPKE MOAXOIAIIECTO pa3Mepa CMEIaTh:

21*(N+2) M peakunonnoit cmecu «TOBRFV -BITK»

0,5*(N+2) mxar SynTag+RT (JIHK-monumepaza+obparHas TpaHCKPHUIITa3a),

rae N — koauyecTBO HccieqyeMbix 00pa3uoB, Bkiayasa OKO-B, 2 — koauvecTBo KOHTpOJei

(IIKO, OKO).
Ipumeuanue. Ompuyamenvuvie konmpoau evioenenus (OKO-B) ananuzupyrom xax ucciedyemsvie 00pasybl,
coxpansisi npu III{P-PB nopsioox oopazyos u OKO-B, komopwiii 6vi1 npu evioenenuu HK.

Jliis ymo6cTBa pacdera BOCIIONB3yHTECh TAOIUIICH.

N 1 2 3 4 5 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 B8] 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 | 205 | 21 | 215 | 22 | 225 | 23 | 235 24 24,5 25

[Tomyuennyto cMech mepemMeniaTh Ha MUKPOIICHTpUQyre-BCTpsXxuBaTeiae U HeHTPUPyTrupoBaTh B TEUEHUE
HECKOJIbKUX CeKyH. Pa3nuTe momyueHHyo cMmech 1o 20 Mk B ipoOupku Ha 0,2 MiL.

KO, (ecmu yxe paseeneH), OKO wu wuccieayembie 0O0pasibl pa3MOpO3HTh, IEpeMellaTh Ha
MUKpOIIEHTpU(YyTe-BCTPAXUBATENE U IIEHTPU(YTUPOBATD.

Ipumeyanue: Ecau obpaser; PHK conepxut copOeHT (MarHMTHbI copOeHT), HeoOXoauMo LeHTpu(dyrupoBaTh oOpasusl 1
MuHyTy nipu 10-14 ThIc. 00/MHH. [UIsl TOJTHOTO OCaXKAEHHs copOeHTa. [Ipu MCIOIb30BaHUU MarHUTHOTO COPOEHTa MPOOHUPKH C
PHK mnocie neHTpudyrupoBaHHS yCTAaHOBHUTh B MAarHUTHBIA INTATHB W MoOaBIeHHE 00pa3IOB NPOW3BOIUTH, HE BBIHUMAS
MIPOOUPKU W3 ITATUBA.

Bnectu B moarorosienusie 0,2 M mpooupku no 5 mra OKO, uccienyeMbx 00pas3IioB U, B OCIEIHIOKO
ouepenp, KO, ucnonb3ys HaKOHEUHMKH C adpO30JbHBIM OapbepoM, IUIOTHO 3aKpBITh KPBIIIKH,
nepeMeniaTh Ha MUKpPOIICHTPU(yTe-BCTpsIXUBaTese U EHTpUPyrupoBaTh MPOOUPKH AJisi cOpoca Karelb.

[TomecTuTh MPOOUPKHU B aMIUTU(PUKATOP B PEKOMEHTyEMOM IOPSIKE:

Ne aueiiku Oopaszey
1 ITKO «ToBRFV»
2 OKO
3 uccnedyemvlti oopazey 1
4 ucciedyemvlil obpasey 2



https://vniikr.ru/files/pdf/spravochnik/172.%20%D0%92%D0%B8%D1%80%D0%BE%D0%B8%D0%B4%20%D0%B2%D0%B5%D1%80%D0%B5%D1%82%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BA%D0%BB%D1%83%D0%B1%D0%BD%D0%B5%D0%B9%20%D0%BA%D0%B0%D1%80%D1%82%D0%BE%D1%84%D0%B5%D0%BB%D1%8F%20PSTVd.pdf

7.2 TIpoBenenune OT-IIIP-PB
7.2.1 llpoenenne OT-ILP-PB nust npu6opos RotorGene 6000/RotorGene Q
1. Bxirounts npuOop B COOTBETCTBUM C UHCTPYKLUEH 10 IKCILUTyaTaIUH.

no

3amyctuth nporpammy «Rotor-Geney.

3. B okuae «New Run / HoBblii TecT» BbIOpath BKIaAKy «Advanced / JlerajabHblili MacTep», 3aT€M OIILHIO
«Empty Run / Ilycroii maoaon» u Haxxath «New / HoBblIii».

4. B oTkpsIBIEMcs OKHE BbIOpaTh THIl potopa «36-Well Rotor / 36-1yHo4YHbBIH pOTOP» U IOCTABUTH FAIOUKy
B okHe «Locking Ring Attached / Koabio 3akpenieno», naxars «Next / [aee».

5. B otkpsiBiIeMcs OKHE ycTaHOBUTH «Reaction Volume / Oobem peakmum» 25 M1, yopaTh rajgouky «15
pL oil layer volume / Oobem maciia / Bockay» u Haxath «Next / laneey.

6. B orkpsiBIIeMcs okHe HaxkaTh KHONKY «Edit Profile / Peqakrop nmpoduias», nHaxars «New / HoBblii» u

BbIOpath «Cycling (default) / IluxknaupoBanue (Mo ymoud.)». 3aaarh MporpamMmy aMiutM(GUKAUUd CO

CIICAYIONIMMHU TTapaMeTPaMH:

[lar Tewm., °C Bpewms Herexuust Kpacurenu [ToBTOpOB
45 15 mins No acquiring 1
Hold - —
94 3 mins No acquiring 1
94 15 secs No acquiring
Cycling . FAM/Green 40
60 40 secs Acquiring JOE/ Yellow

7. B okue «Edit Profile / PenakTop npodmuasy» Haxars kHOKy «OK».
8. YcTaHOBUTH 4yBCTBUTEIHHOCTH MpHOOpa B obnactu Hactpoek «Chanel Setup / YcraHoBka kanajiay,
ucnoib3ys kiapuiny «Edit Gain / YpoBeHb curuaia»:
Green-5
Yellow -6

Ipumeuanue. npu 603HUKHOGCHUU NPOOIem (C6A3AHHBIX C 0COOEeHHOCHbIO padomel npudopa, a
UMEHHO C YCHAHOGICHHbIM ONMUMAIbHBIM OUANA30HOM YPOGHA YCUNCHUA CUZHANA (hayopecuenyuu
HO UeleeblM KAHAIam) Heo0X00umo npu nocaedyiouiux zanyckax npuoopa oasa INIIP-PB RotorGene

6000/RotorGene Q wna 3mane 8 nyuxkma 7.2.1 npoeecmu agemomamuyeckyio ORmMuUMU3IAUUI0 YPOGHel

CUZHAIA CO2TIACHO CNLeQVIOULell WHCHPYKUUU:
B oxne «New Run Wizard / Macmep nosozo mecma» naxcams «Gain Optimization /
Onmumu3zayus ypoeHs CUZHATIA).

B omkpuleuwemcs okne naumu u Hadxcams Ha éxnadky «Channel Settings / Yemanoeku kananoey.

B noseuswemcs cnucke kananog eviopams «All Channels / Bce kananvy u nascamo «Add /
Jobasumuw.

B noseuswemcs oxne «Auto-Gain Optimization Channel Settings / Ycmanosku Aemo-
onmumuzauuu yposhus cuznanay naxcamo «OK / JA» ons kasxcoozo kanana.

Iocne zaxpeimusi 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 nasxcamo «Close / 3axpvimuy.

9. Haxarp knaBuiry «Next / lanee».
10. 3amyctuth ammudukanuio knonkou Start run / Crapr.



11.

12.

no

10.

11.

B mosiBuBmIeMcs mocne Hayana paboThl MPUOOpa OKHE CO CBEICHHSAMH 00 oOpa3liax BHECTH Ha3BaHMS
obpasnoB, B cronbie «Type / Tum» ykazate «Unknown / O6paszem» mas obpasios, «Positive /
Moaoxuteabnbrii» s [IKO u «Negative / Orpunareabnslii»y s OKO. Haxats knaBumry «Finish /
3aKOHYHUTDHY.

ITo 3aBepmienun OT-TIL[P-PB otpaGoTanHble mnpoOMPKHM YTWIM3HPOBATH B  COOTBETCTBUH C
pexomenaanusmu o opranusanuu [P ma6opatopuu, cornacao MY 1.3.2569-09 «Opranuzanus paboTs
1abopaTopuid, UCMIOJIB3YIOIUX METOIbI aMILTU(UKAIIMN HYKJIEHHOBBIX KUCIIOT IIPH paboTe ¢ MaTepuasom,
coJiepKaluM MUKpoopranusmsl [-1V rpynn naToreHHOCTHY.

7.2.2 llpoeaenne OT-ITLP-PB nis npudopa CFX96

Bxnrounts npu0Oop B COOTBETCTBUU C MHCTPYKLMEN IO SKCILTyaTalllu.

3amyctuth nporpammy «Bio-Rad CFX Manager».

B mento File Beiopars New—Protocol. B mosBHBIIEMCS OKHE 3a1aTh IUKJIOIPAMMY CO CIICAYIOLIHMMHU
napaMeTpamHu:

Sample Volume 25 pl
1. 45,0 C for 15:00
2. 95,0 C for5:00
3. 95,0 C for 0:15
4. 60,0 C for 0:40

+Plate read
5. GOTO 3, 40

END
Haxxats OK 1 coxpaHuTh IpOTOKOJI Ha KOMIIBIOTEpPE B yA0OHOH paboueil namke.
BHectu cBenenus 00 ooOpasnax u kpacutessix. s atoro Bo Biajike Plate Beiopats onuro Create New.
Haxarp knonky Select Fluorophores. B nosiBuBimiemcs okne BbiOpath kpacutenu FAM, HEX. Haxarp
OK.
O003HaYNTh HA TUIAIIKE MECTOPACIIONIOKEHHE 00PA3IIOB:

- Ilepas nynka — IIKO. [lns 3TOro0 BeIAENIUTH JYHKY, B KOTOpoi HaxoauTtcs npodupka ¢ [IKO, u B rpage
Sample Type BeiOpats ctpouky Positive Control.

- Bropas nynka — OKO. {5151 3T0ro BeIAETUTH JYHKY, B KOTOpO# HaxonuTcs npodupka ¢ OKO, u B rpade
Sample Type Boiopats ctpouky Negative Control.

- Cnenyrolmas JIyHKa - UccielyeMblil oOpaser 1, 3aTeM — uccneayemslii oopaser 2 ¥ T.1. B COOTBETCTBHUH C
. [lopsiaok cienoBanusi 00pa3uoB. [l 3TOro BBIIEIUTH BCE OCTABIINECS JYHKH, B KOTOPBIX HAXOSATCS
npobupku ¢ obpasuamu, u B rpade Sample Type BeiOpath ctpouky Unknown.
3anaTh U3MEpPEHHE CUTHajla BO BCEX MPOOMPKAx MO BbIOpaHHBIM KpacuTeisMm. [ 3TOro BbIIEIUTH Ha
IUIalIKe JIYHKH cO BceMM HccieayeMbiMu npoOupkamu (Bkitouas [IKO nu OKO) u nmoctaBuTh rajoyku B
konoHke Load HampoTuB Ha3BaHMUiT BCeX BRIOPAHHBIX B I1.5 KpacuTeneil.
3amaTh Ha3BaHUS BCEX MCCIENyeMbIX 00pa3znoB. /lis 3TOro BBIAETUTH JYHKH, B KOTOPBIX HAXOIATCA
npoOupku ¢ 0003HaYaeMbIM 00pasuoM. B rpade Sample Name Beectu (viu BHIOpaTh U3 yKe UMEIOIIUXCSI)
UMsI COOTBETCTBYIOIIETO oOpa3ia. 3aTeM IMOoCTaBUTh Tanouky B coceqneid rpade Load. IToBTopuTh TO %€
caMmoe JuIs OCTaBLIMXCSI 00pa3LOB.

Haxars OK. [laTh uMs Iulamike ¢ yka3aHHWEM JaThl SKCIIEPUMEHTa M COXPaHHUTh MOJyYeHHBIH (aiiin Ha
KOMIIbIOTEpE B YA0OHOH paboueit mamnke.

Hauats paboty mpubopa. J{ist aToro BeiOparts 3akiaaky Start Run, B kotopoii Haxats kiapumry Start Run.
3amate uMs Oyaymero ¢aina ¢ ykasaHueMm JAarhl MpoBeleHHs skcrnepuMeHTa. CoxpaHuTh ¢ailn Ha
KOMIIbIOTEpE B y100HOI paboueii manke.

3aduxcupoBath B paboueM xypHasie Ha3BaHHe (aiiia.



12. Tlo 3aBepmienun OT-IIIP-PB otTpaGotanHbie TpPOOHMPKH YTHIM3HPOBATH B COOTBETCTBUHU C

N

© N o wum

pexkoMeHnanusmu no opranusaiuu [P na6oparopumn, cornacao MY 1.3.2569-09 «Opranuzamus paboTsl
n1abopaTopuid, UCTIONB3YIOIUX METOIbI aMIUTU(UKALNK HYKJIEHHOBBIX KUCIIOT MPU paboTe ¢ MaTepuaioM,
cozepKaluM MUkpoopranusmsl [-1V rpynn natoreHHOCTHY.

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

BxittounTs mpubop B COOTBETCTBUM C HHCTPYKIUEH 110 SKCILTyaTallly.

3anycruth nporpammy ANK Shell.

Bri6patb Bkianky «bbicTpslii cTapT». B nosiBuBmemcs okae BeiOpath kpacurenu FAM, R6G. 3agats nms
Oyayiero ¢aiina, a Takke BHIOpaTh TUI Mpudopa (32 mpodbupku uiu 48 mpoOUpoK).

B okHe «AMnuH¢uKaTop» 3a1aTh NPOrpaMMy aMILTH(DUKAIIH.

Tun Temneparypa, Bpewms, t, | Habnmronenue |  Pacuer
T, C CCK.
N3oTtepma
1 45 900 BxiroueHo
2 95 300 Bxiroueno
Hukmorpamma
(40)
1 95 15 Bxiroueno
2 60 40 BxiroueHo BriroueHo

Bo Bkinagke «O0pa3ub» BHECTH ONKCAHUE UCCIEAYEMbIX 00pa3loB U pacCTaBUTh 0Opa3Ibl IO IUIAHILETY.

3aHecTH B pabouuii )KypHail Ha3BaHUe (ailyia JaHHBIX, COOTBETCTBYIOLIEE UCCIICAOBAHUIO.

Jliia 3amycka ucciieoBanust HaxaTh CTapr.

Ilo 3aBepmienun OT-IILIP-PB orpaGoranHble nOpoOMpPKH yTWIM3HPOBaTbL B COOTBETCTBUU C
pexkoMeHanusmu no opranuzanuu [P na6oparopun, cornacuo MY 1.3.2569-09 «Opranuzaiust paboTsl
n1abopaTopuid, HCIIOIB3YIOMUX METOIbI aMIUTN(UKAIINNA HYKJIEHHOBBIX KHCIIOT IPU paboTe ¢ MaTepraioM,
coJieprKaliuM MUKpoopranusmsl [-IV rpynn natoreHHOCTH.

7.2.4. Ilposenenune OT-IIIP-PB nus npudopos Dtprime / Dtlite.

Bxuttounts mprbop B COOTBETCTBUYU C MHCTPYKIIMEH 110 SKCILTyaTallHH.

3anyctuth nporpammy «RealTime_PCR».

Ilepen mpoBeneHueM ammaupUKaMA HEOOXOIUMO 3alOJHUTh TMPOTOKOJN HCCIEeNIOBaHUS (BKJIaJKa
«IIpoTokoJ»). B kax10ii cTpoke HEOOXOAUMO OTPEAAKTUPOBATH CIEAYIOIINE JaHHbIE!

- Ne (Homep mpobupKn)

- R (mo6aBnenue ny0eit)

- THIT IPOOHPKH (0Opaserl, MOJ0KUTEIBHBIH KOHTPOJIb, OTPHIIATEIbHBIH KOHTPOJIb H T.1I.)

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

[Tocne 3amomHeHus TaOIHUIBI ¢ JAHHBIMUA O TIPOOMpPKaxX HEOOXOIUMO YKa3aTh PacHoJOXKeHHe MpOoOUpPOK B
osoke amrmugukaTopa. Pacnonoskenue nmpobupox B 0J0ke aMIUIMPUKATOpa CXEMAaTUYHO OTOOpakaeTcs B
MIPaBOM HUKHEHN YaCTH OKHA.

3amyck mOporpamMmbl  aMIUIM(UKAIMM ~ OCYIIECTBISETCS BO  BKJIAJIKEe «3amycKk MNPOrpaMMbl
aMIUInPUKALAN.

Ilepen 3amyckoM HEOOXOAMMO BBIOpPAaTH 3apaHee CO3/JaHHYI0 MNpOrpaMMmy aMIiuIM(puKanuu,
OTpEeIaKTHPOBATh 00BEM paboueli cMmecu B mpodupke (25 MK).



[TapameTpsl aMIUTHUKALIUA:

[uxn IToBropsr | Iar Bpems | Temneparypa | Jlerekuus
1 1 1 15:00 45,0
2 1 2 05:00 95,0
3 40 1 00:15 95,0
2 00:40 60,0 Bxirouena
7. Haxarp kHONIKY «3alyCTUTh IPOrPaMMY».
8. Ilo 3aBepmienmu OT-IILIP-PB orpabGoranHple NpoOWPKH yTHIM3UPOBATH B

COOTBETCTBHHU C

pexkoMenanusmMu 1o opranuzauuu [P mabopatopuu, cornacuo MY 1.3.2569-09 «Opranuzanusi paboTbl
nabopaTtopuid, UCIONB3YIOMUX METOAbl aMIUTM(PHUKAIIMN HYKJICHHOBBIX KHCJIOT NMpPU paboTe C MaTEpHUaIoOM,

cozepKaluM MuKkpoopranusMsl [-1V rpynn natoreHHOCTHY.

7.2.5 IIposeaenue IIP-PB pis mpudopa QuantStudiob.
1. BkitounTh IpuOOp B COOTBETCTBUU C MHCTPYKIIMEH 110 3KCILTyaTallHH.
2. 3anyctuth nporpammy «QuantStudio Designs & Analysis Software.
3. Haxats kHonky OTKpBITH 3KkcniepumenT (Open Existing Experiment). B oTkpbiBiieMcst OKHE BHIOPATh
npotokoi «Phyto_vir» u Haxats kHOKy OTKpBITH (Open).

Ipumeuanue: Iopsook camocmosmenvHo2o cozoanus npomokona «Phyto_viry

A. Brarouums npubop 6 coomeemcmesuu ¢ UHCmMpyKyueti no dKCRIyamayuu.
b. 3anycmums npoepammy «QuantStudio Designs & Analysis Software».

B. Hascamo knonky Cozoame sxcnepumenm (Create New Experiments) L Crsteew it R
sxnaoke Ceoiicmea (Properties) ¢ cmpoxe Hazeanue (Name) zadamo ums (nassanue) Phyto_vir

akcnepumenmy. Hasxcamo enusy oxna xnonky /Janee (Next).

File Edit Analysis

S QuantStudio™ Design & Analysis Software v14.3

Tools  Help

Method Plate

Experiment Properties

Results Export

O; Save v

| e

[2021-01-01_000000)

Barcode

User name

Instrument type
Block type
Experiment type
Chemistry

Run mode

QuantStudio™ 5 System v

96-Well 0.2-mL Block

Standard Curve

TagMan® Reagents

Standard

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

Bpewsi Pecucmpayus Yucno
Hlae Cmaous Temnepamypa Bpems U3MeHeHUs pay
cueHana YUKI08
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 10
2 o 60°C 00:40 2,44°C)s o
Haoicamo knonky Jlanee (Next).
Ofeém mvmem | 250 Teumeparypa garpesa kpemmes | 1050 °C
ViepxaHHe/HHKyOaUHA YIep: aHHe/HHKY0aIHA amp
95 =C 95 =C
3.48°C/s
00:05:00 00:00:15 9.44°C/S
RE o/ B - 2 60 °C
45°C 00:00:40
318°C/S  00:15:00 2 ()
o
40x

M. B omkpowieuwumcs okne 8o eéxnaoxe boicmpas Hacmpoiika (Quick Setup) 6 epage Ilaccusnoiii
pedpepencuuiii kpacumens (Passive Reference) suiopamos HET (NONe), nadicas na cmpenxy.

E. Bo sxnaoke Pacuwupennsie nacmpouxu (Advanced Setup) ¢ 6ioke Muwmenu (Targets) oobasumo

Plate Attributes

Passive Reference

KaHauwl 0Jisk Cuumvléanus ghyopecyenyuu. /s 3mo2o HeodX00UMO 8bINOIHUMb CledVioujue 0eticmeus:
- B nepsoii cmpoxe 6 epaghe Hazeanue (Name) emecmo Target I nanucamos FAM. B epaghe

Penopmep (Reporter) sviopame FAM. B epaghe I'acumens (Quencher) sviopams NONe, nasicas na suetixy.

- Haoicamo na xknonky /lobasums (Add). B nosisuswetics cmpoxe 6 epage Penopmep (Reporter)

sviopamo VIC. B epagpe Hazeanue (Name) nanucame HEX. B epagpe F'acumens (Quencher) esiopams NOne,

Haosfcae Ha ﬂueimy.

11



Quick Setup Advanced Setup

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

O W ram FAM None v bod

O HEX vIC None v X

Oz Save v

JK. Jlna coxpanenus npomoxona naxcamos knonky Coxpanums (Save) . Coxpanumo

npomoxon «Phyto_Viry 6 yoobuyro nanky.

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

5. BBox 06pasuos npousBoautcs B Tabnuie Excel (mocrynen na caiite OO0 «CuHTOI»
http://www.syntol.ru/) mu6o B nporpammax Design and Analysis niau QuantStudio™ Design & Analysis
Software

6. CxomupoBarth moJsry4uBInytocs tadiauiy Excel B nporpammy npubopa. Beiaenuts Bce 00pasiibl 1 B

Ta0JIMIIe TOCTABUTh TAIOYKHU BO3JIe (IIyOpeCIeHTHBIX kpacuteneil. Haxate knonky Jasee (Next).

7. Hagatp paboty npubopa. J{ist aToro Haxxmure Ha kHonky HauaTh mporon (Start Run) u BeiOpats
HYKHBII cepuiiHpli HOoMep mnpubopa. 3amath ums Oyaymiero Qaiina ¢ ykazaHUEM JAaThl MPOBEACHUS
skcriepuMenTa. CoxpaHUTh (aiill Ha KOMIIbIOTepe B y100HOI paboueil mamnke.

8. TIlo
pexkoMennanusmu 1o opranusauuu [P mabopatopuu, cornmacuo MY 1.3.2569-09 «Opranuzanusi paboThl

3apepuiennn [I[[P-PB orpaboranHpie mnpoOupKky YTHIM3UPOBATH B COOTBETCTBUHU C

nabopaTtopuid, MCIONB3YIOMUX METOAbl aMIUTH(QHUKAIIMN HYKJICHHOBBIX KHCJIOT MpPU padoTe C MaTepHaoM,
cojiepKaluM Mukpoopranusmsl [-1V rpynn natoreHHOCTHY.

7.2.6 lpoBenenue IIP-PB nast npudopa Gentier 96E/R

1. BxmounTh mpuOOp B COOTBETCTBUU C WHCTPYKIIMEH 110 DKCILTyaTallHH.

2. 3anyctuts nporpammy Real-time PCR System

3. Haxars New Experiment

4. B oTKpbIBIIEMCS OKHE 3a/1aTh uMs skcriepumenTa (Experiment Name) u BeiOpath nanky ist

coxpanenus (Save Path)

5. Haxats New
6. Bo Briagke Run Setting 3agaTe nporpamMmy amruiinduKamnuy co CIeAyOIIMHI MapamMmeTpam
Stage Stage Type | Cycle | Time | Temperature | Fluorescence
1 Preincubation 1 15:00 45,0 None
2 Preincubation 1 05:00 95,0 None
3 2 Step 40 00:15 95,0 None
Amplification 00:40 60,0 Reading

7. Bo Brmaake Experiment BeicTaBuTh 00beM peaknnonHo# cmecu 25 Mk (Reaction Volume 25ul)

© ®©

IMepetiTi Bo BKiIagky Sample Setting
O003HaYNTh HA TUIAIIKE MECTOPACIIONOKEHHE 00Pa3IIoB:

- [TepBas nmynka — IIKO. [l 3TOr0 BBIAETUTH JYHKY, B KOTOpOoil Haxoautces npooupka ¢ I1KO, u B rpade
Sample Type BeiOpath ctpouky Positive.
- Bropas nynka — OKO. [lyis 3TOr0 BBIAECTUTH JTYHKY, B KOTOpOi HaxoauTcs npooupka ¢ OKO, u B rpade
Sample Type BriOpaTs ctpouxy Negative.
- Cnenyromast JIyHKa - UCCIIETyeMbIid oOpaserr 1, 3areM — uccieayemMbiid oopaser] 2 ¥ T.JI. B COOTBETCTBHH C

12
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.4 [lomecTUTh MPOOMPKHU B AaMIIM(PUKATOP B PeKOMEHIyeMOM MopsiaKe. /(s 3TOro BBIIECTUTH BCE
OCTaBINKECS JTYHKH, B KOTOPBIX HAXOIATCS MPOOMpKU ¢ obpasmamu, u B rpade Sample Type BoiOpath
crpouky Unknown.

10. 3amath u3MepeHne CUTHAIa BO BCEX MPOOUpPKaX MO BHIOpaHHBIM KpacHTENsM. {71 3TOTO BBIACIUTH HA
TUTAIIKE JIYHKH CO BCeMHU ucciieayemMbiMu npodupkamu (Bkiarodast [IKO u OKO) 1 mocTaBuTh Taiouku B
kosoHke Dye na kpacutenax FAM u HEX.

11. IIpetitu Bo BKIaaky Run Monitoring u B oTKpsIBIIIEMCS OKHE HaskaTh Run.

ITo 3aBepmienuu [11[P-PB oTpaGoTanHbie mpoOHpPKH YTUIU3HUPOBATH B COOTBETCTBUHU C PEKOMEHIAITUSAMU 10
opraam3anuu [11[P naboparopun, cormacao MY 1.3.2569-09 «Opranuzaius paboTsl 1abopaTopuid,
UCIIOJIB3YIOUIUX METObI aMITU(UKAIIMN HYKIEMHOBBIX KUCJIOT MPU paboTe C MaTepruagoM, COAepKalluM
MHKpoopranusmsl [-IV rpynn nmaroreHHocT».

7.3 Ilpoueaypa u3mMepeHusi pe3yJibTaTOB aHAJIN3A

OneHky pe3ynbTaToB MpoBoaIT ¢ omoineio 110 nmpubopos mis [MIP-PB, nanpumep, «AHK-32 (32M,
48)», «CFX-96» nnu skBUBaNeHTHBIX UM (cM. 1. 5.1 HacTosAmel nHCTpyKIMK). Kputepuem peructpamnuu pocra
curHaia QuryopecleHIy (Hadudue KMHeTHYeCKOW KpuBOM pocta curHana ¢uayopecuennun) B [10 mpudopos
SBJIICTCS BeMWYHMHA rmoporoBoro nukia Ct, xoropas o3HauaeT 0Oy BemuumHy MeHee 50. OtcyrcrBHE
perucTpanyu pocra curraiga npudopom onmceiBaercs [10 mpubopa, Hampumep, Kak HpeAeibHas BEIHYMHA
noporooro 1ukia (Ct > 50 B mpubopax «AHK»), mu6o kak ee orcyrcrue (N/A B mpudopax Gpupmel «BioRady)
u 1.11. [TonpoOHas nHdopmalus npruBeaeHa B pyKOBOJCTBE MO IKCIUTyaTal[Ml KOHKPETHOTO Mpudopa.

7.4 O6padorka pesyabtatoB OT-IIL[P-PB
7.4.1 Tlopsinok ouenku pesyabratoB OT-IILP-PB 15 npu6opos RotorGene6000/RotorGene
1. Tlocne 3aBepmieHus aMIUT(PHUKALIUN OTKPBITH HYKHBIH (haitn B mporpamme «Rotor-Geney.
2. Haxare B MeHwo mnporpammbl «Rotor-Gene» kiaBuiry «AnalysiS/AHanm3», BbIOpaTh 3aKIaIKy
«Quantitation/KoJsimuecTBeHHbIi».
3. BeiOparp ctpoky ¢ kpacureiem Green u Haxkarh kiaBuiry «Show/Iloka3ate». B oTKphIBIIEMCS OKHE
MOSIBATCSI KHHETUYECKUE KPUBBIE B JIOTapU(MHUECKOH HIKaJIE.
4. B menmwo okHa «Quantitation Analysis/Koan4yecTBeHHBIN aHAIN3» aKTHBUPOBATD:
«Linear Scale/JInneiinas mxaa»
«Dynamic Tube/Iunamu4. pou»
«Outlier Removal/¥crpanenue BoiopocoBy» - 10%

«Slope COI’I’ECUKOppeKT. YKJIAOHA» [Ipumeuanue: Ipu evinornenuu onepayuu «Koppexyus ykiona» neo6xooumo
cnedums, ymoobwvl He NPOUCXOOUNO KAPOUHATIbHBIX USMEHEHULL 8 PUCYHKE KUHEMUYeCKUX KpUBbIX (Hanpumep, Kpusvle Oe3 noovemda
Grnyopecyenyuu nocie «koppekyul YKIOHA» NPeodpasyiomcs 6 JUHUU ¢ NOJONCUMENbHOU OUHAMUKOU (yopecyenyuu u yeiom
Haknona). Eciu 6 pesyniomame nposedenus 0aHHOU onepayuu npoucxoosim KapouHaibHble USMEHEHUsl 8 PUCYHKE KUHEMUYeCKUX
Kpugwvlx, mo onepayuio « Koppexyus yxiouay mosxicto npogooums TOJIbKO 015 06pas3yos c noovemom ¢iyopecyenyuu 8 0aHHOM
xanane, m.e. HOJIOZKHTEJIbHBIX no dannomy kanany!

B wmenio «CT Calculation/Berunciaenne CT» ycTaHOBHTH 3HAu€HHE [UIS [OPOTOBOM  JIMHHUK

«Threshold/ITepor» - 0,05 u «Eliminate cycles before/Mckmounth mukiant 10» - 10. Hpuvevanue Ecnu ne
yoaemcsi yemanogums 3Havenue nopoza Ha yposte 0,05 uz-3a ¢ponosuvix gpaykmayuil gyopecyenyuu omoenbHbiX KPUGHIX, Mo
MOJCHO ROOHAMb 3HAYEHUe NOPo20sotl TuHuu 0o duanaszona 0,05-0,1.

5. IIpoBecTn mHTEpHpETALNIO PE3YyJIbTATOB, KaK OMKMCAHO B I1.7.6 HACTOSIIEH HHCTPYKITHH.

7.4.2 Oopadotka pesyabtaToB OT-IIIP-PB nus npuéopa CFX96
1. OrkpoiTh Qaiin B nporpamme «Bio-Rad CFX Manager». [{ns storo B menro File Beiopars Open—Data
File, naiitTn oOpabartbiBaeMblii (hailsl 1 OTKPBITH €ro.
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VY CTaHOBHUTH pacueT pe3ysabTaToB aHaau3a MetogoMm Regression. s storo B meHio Settings Beiopars Cq
Determination Mode—Regression.
IIpoBecTu MHTEPIIPETALINIO PE3YIBTATOB, KAK OMKMCAHO B I1.7.6 HACTOALIEH MHCTPYKIIUH.

7.4.3 OopadoTka pesyabtaToB OT-IILP-PB nust npu6opos Dtprime/Dtlite
[Mocrne 3aBepiueHus aMITM(GUKAIIMKA OTKPHITh HYXHBIN (aiii B nporpamme «RealTime_PCR»y.

. Ilepen oieHKOMN pe3yabTaTOB HEOOXOIUMO YCTAHOBUTD CIIEIYIOIINE HACTPOUKHU:

— Tun ananuza: MyJabTHIIEKC
— Meron: I'eomerpudeckunii

. SESB .. v
— BriOpats onTrdeckuii KaHa

— B mpaBoM HmKHEM yrily OTKpHITh «PeKMMBI NMPOCMOTpa JaHHBIX», BbIOpaTh «Pexum
Fam/Hex/Rox/Cy5»

— Ilpu HeoOxomuMocTu BeIOpaTh «A3MEeHUTHh MAcIITAd OJHOr0 M3 KAHAJOB». BhICTaBUTH miIs
FAM macmirad ot 30 10 50%

Auto
— Ilon rpadukaMu HaXKaTh ABTOIIKATY _ ”§” On JUUIS1 BBIpABHUBAHUS
— B Tabnuie cripaBa BeIOpath B 3akiajake «Pe3yabrarbdy « MyabTHIIEKC»

. IIpoBecTu MHTEpIIPETALIMIO PE3YJIHTATOB, KaK OMKCAHO B I1. 7.6 HACTOSILIENH UHCTPYKLIUH.

7.4.4 Oopadorka pesyabraToB OT-IILP-PB nis npudopos AHK-32 (32M, 48)
ITo okOHYaHMM 3aBEPIINTH UCCIIEIOBAHUE B COOTBETCTBUU C MHCTPYKIUEH K IPUOOPY.
B nporpamme «ANK Shell» naxars «IIpocMmoTp ¢aiijioB JTaHHBIX» U OTKPBITH (ailll ¢ pe3yabTaTaMu
UCCIIEIOBaHMsI, BHIOPAB €ro B AlKe COOTBETCTBYIOIIEro prbdopa.
[IpoBecTu uHTEpHpPETALMIO PE3YJIHTATOB, KAK OMKUCAHO B I1.7.6 HACTOSIIEH HHCTPYKIIUH.

7.4.5 O6padorka pesyabtaTo IIIP-PB niast npuéopa QuantStudios.
[Tocne 3aBepiieHust amMIMUKAIMA OTKPBITH HYXHBIA (aitn B mporpamme «QuantStudio Designs &
Analysis Software» min «Design and Analysisy.

2. [Tpeobpa3oBaTh KHHETUYECKUE KPUBBIC B TMHEHHYIO IIKaTy. J[JIst 3TOr0 Ha)KaTh Ha HKOHKY IMoka3aTn
HacTpoiiku ¢aiina (Show Plot Settings). B nmosiBuBmiemcs okte Boiopats Tun rpaduka — JIuneiinbrii (Graph
Type — Linear).

3.

[TpeoOpa3oBaTh MOJyYCHHBIC TaHHBIC B HEOOXOAUMBIN (popMaT ¢ MOMOIIBIO CrieaIbHOro adbnoHa Excel

s QuantStudiob, akryaneH B ciiydae 00pabOTKH pe3ysabTaToB B mporpamme «QuantStudio™ Design &

Analysis Software» (noctynen Ha caiite OO0 «Cunrtony, mapois s .rar Syntol42! http://www.syntol.ru/).

[TpoBecTn uHTEpHpPETALNIO PE3YyJIHTATOB, KAK OMKMCAHO B I1.7.6 HACTOSIIEH HHCTPYKIIUH

7.4.6 O6paborka pesyasraroB IILP-PB nas npudopa Gentier 96E/R.

1. Tlocne 3aBepiieHus aMIUTH(UKAIIMK OTKPBITH HYKHBIH (aiin B mporpamme Real-time PCR System.

2. Tlepeiitn BO ckiaaky AnalysiS u mpoBecTH HMHTEPIPETALMIO Pe3yJIbTATOB, KaK OMUCAaHO B I.7.6
HACTOSIIEH MHCTPYKIUH.

7.5 Yuer pe3yjibTaTOB aHAJIM3a
Pe3ynbTaThl aHaN3a HE MOMJIEKAT yUCTY:
- B ciIydae otcyTeTBus peructpanun pocta curaana OKO u OKO-B no kanany R6G/HEX/Yellow/VIC

(J'IO)KHOOTpI/II_IaTCJ'IBHHﬁ PE3yJIbTAaT BCEIO Z-)KCHepI/IMCHTa);

- B cirydae peructpaiuu pocta curHaina OKO (OKO-B) o kanaiy FAM/Green (JI0)KHOTOI0KUATEIbHBIH

PE3YJIbTAT BCECTO 3KCHepI/IMeHTa). Bennunna IMOporoBoro NUKJIa Ct IIprU 5TOM HC UMCCT 3HAYCHUS.
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- B CJy4ae OTCYTCTBHSI PETHCTPAlN POCTa CUTHAIA B IPOOHUPKE C MCCIIEyEeMBbIM 00pa3IoM 1O KaHay
R6G/HEX/Yellow/VIC  omHOBpeMEHHO ¢  OTCYTCTBHEM  CHUTHaga 1o  kKaHaany FAM/Green
(JI0’)KHOOTPHUIIATEIBHBIN Pe3yIbTaT B KOHKPETHOM MPOOHpPKeE);

- B ClOy4ae OTCYTCTBHS peructpauuu pocra curHana [IKO mno xanmanmy FAM/Green
(JIO)KHOOTpHULIATENbHBIN PE3YJIBTAT BCETO KCIIEPUMEHTA).

PesynbraThl aHanM3a HOAIEKAT yUETY:

- B ciydae orcyrcTBUs pocta curHama (uyopecuenuud OKO (OKO-B) no kamany FAM/Green
OJHOBPEMEHHO C perucTpanueii pocra curuaia mo kanary R6G/HEX/Yellow/VIC;

- B Clly4ae pETHCTpallMd pOCTa CUTHajda B MPOOUPKE C HCCIEMyeMBIM 00pasloM [0 KaHay
R6G/HEX/Yellow/VIC ogHOBpeMEHHO ¢ OTCYTCTBHEM CHrHaa 1o kanany FAM/Green;

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

Perucrpanus pocra curnana (GayopecreHInd B MEKPOIIPOOUpPKE C MCCIeyeMbIM 00pa3lioM MO KaHaly
FAM/Green cBuzerenbCcTByeT 0 HaIMYUKM B oOpasiie crernuduueckoro ¢pparmenra PHK Bupyca kopuuHeBoi
MopIiuHUCTOCTH 10108 ToMata (TOBRFV). Bennuuna nmoporosoro nukia Ct mpu 3ToM He UMEET 3HAYCHUS.

HHTepnpeTanuio pe3yIbTaToB aHAIM3a IPOBOJIST COTIACHO TAOIHIIE.
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7.6 UuTepnperanusi pe3yjabTaTOB aHAJM3A € HCMOJIb30BaHMEM HA00pa peareHToB
«Tomato brown rugose fruit virus-PB»

Kunetnueckasi KpuBasi pocTa CUTHAIA
(hIyopecIeHITH 10 KaHATy

FAM/ R6G/HEX/
Green vellow/vic | O0Paen Wnrepuperauus
Tomato brown rugose fruit BIIK
virus

Pe3y.]'II>TaTI)I BCEI'0 aHaJIM3a HE IMoJJICKaT y‘léTy B JIIOOOM U3 CIICAYIOIHUX CIIy4YacB

JIo’)KHOOTpHULIATETIBHBINA Pe3yIbTaT,
unruouposanue OT-TILIP-PB

OKO, |/Io)xHOOTpHULIATENBHBIN PE3YJIBTAT,
OKO-B |uarubuposanue OT-IT[P-PB
JIOKHOTIOJIOKHUTEIBHBIA Pe3yIbTar,
KOHTaMHHaIMA B porecce BoineneHnst HK

- JIF000M IIKO

OKO-B

+ 000 =
OKO  |JIoXHOIONOXUTEIbHBIA PE3YJIbTAT,

koHTaMuHaIus B XoJe nmocranopku OT-T11[P-PB

PesynbraThl aHanm3a He TOUIEKAT YUETY TSI KOHKPETHOM MTPOOBI

JIoKHOOTpULIATENIbHBIN pe3yJIbTaT,
unruouposanue OT-TI1IP-PB

PSSyHLTaTbI aHaJIKn3a II0JJIC)KaT y‘léTy IIpH TOJYUCHUUN CICAYIOIINX PE3YJIbTATOB

- - npooda

Habop pearentoB cnenu@uieH B OTHOIICHUN

* o0 KO Tomato brown rugose fruit virus
OKO-B
- + KOHTaMI/IHaHI/IH u I/IHFI/I6I/IpOBaHI/Ie OTCYTCTBYIOT
OKO
_ + B npobe HE 0oOHapy KEHBI PHK
npoba Tomato brown rugose fruit virus
<40 ct 060 B npo6e o6napyxxena PHK Tomato brown rugose fruit

Virus

8 YCJ0OBUSA XPAHEHUS, TPAHCIIOPTUPOBAHUSA U DKCIVIYATAIIUU

8.1 YcioBus xpaHeHust

Ha6op pearentoB « Tomato brown rugose fruit virus -PB» cienyer XpaHUTb B CyXOM, 3aIllUIICHHOM OT
cBeTa Mecte npu Temneparype oT MuHyc 18°C no munyc 20°C. CymMMapHBIil CpOK XpaHEHUs IIPU TEMIIEpaType
ot mnoc 2 a0 mwioc 8°C He AOJKEH MPEBBIIIATh S CYTOK B T€YEHUE CPOKA FOJHOCTH HAOOpa peareHToB.

8.2 Yc10BHMSl TPAHCIIOPTHPOBAHUSA

TpancnoptupoBanue HaOopa peareHToB «Tomato brown rugose fruit virus -PB» I0KHO
MIPOU3BOJUTHCS KPBITBIM TPAHCHOPTOM (aBTOMOOWJIBHBIM, JKEIE€3HOJOPOKHBIM JIMOO BO3AYIIHBIM) MpH
temrneparype oT Munyc 18°C no munyc 20°C. Jlomyckaercs TpaHCIIOPTHPOBAHUE JI0 5 CYTOK MPU TEMIIepaType
1o miroc 8°C.

8.3 Cpok rognoctu

Cpok romgHocTu Habopa « Tomato brown rugose fruit virus -PB» coctasisieT 12 MecsIeB ¢ 1aThl BHITYCKa
MIPEANPUATHEM-U3TOTOBUTEIIEM.

Cepun HabOPOB PEAreHTOB C MCTEKIIUM CPOKOM TOJHOCTH MPUMEHEHUIO He moaiexar. Cpok roJHOCTH
BCKPBITBIX PEAreéHTOB COOTBETCTBYET CPOKY I'OJHOCTH, YKa3aHHOMY Ha 3THKETKaX Il HEBCKPBITBIX PEarcHTOB,
€CII B UHCTPYKIMH HE YKa3aHO HHOE.

8.4 Undopmanus no 6e30nacHoOil yruau3auuu
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Hcnonp30BaHHbIE TPOOMPKH C aMIUIMKOHAMH, HAKOHEYHHKH, MEpYaTKH, BETOIIb M 00pabOTKH
noBepxHocter B [11[P-00kce, coOOMparOT B MJIACTUKOBBIC 3aKPHIBAIOIINECS EMKOCTH, BEIHOCAT B Pa00OYyI0 30HY

4-1 (mubo crienuaNbHO MpeIHa3HAYEHHOE BCIIOMOTaTeIbHOE TIOMEIIEHHE) C [ETbI0 MOCIEYIONIeH HHAKTUBAIIUU
(MY 1.3.2569-09).

Habops! ¢ vcTeKInM CpOKOM TFOTHOCTH, a TaK)KE B Cllydae MOBPEXKIECHUS YIIAaKOBKH, YTHIN3UPYIOT 110
KJ1accy A, KaK SMUAEMHUOJIOTHYECKH Oe30macHble OTX0J.bI, Mo coctaBy mnpuommkenasle kK ThO (CanlluH
2.1.7.2790-10).

8.5 N'apanTuiinblie 00513aTEILCTBA MPOU3BOAUTEIIS

[IpenmpusTHe-poU3BOIUTENIb TAPAHTUPYET COOTBETCTBHE (PYHKIIMOHAJIBHBIX XapaKTEPUCTHK Habopa
TpeOOBAaHUAM, YKAa3aHHBIM B TEXHUYECKON M AKCIUTyaTAallMOHHOW JOKYMEHTAIMH, B TEYCHHUE YCTAaHOBJICHHOTO
cpoka rogHoctH (12 mecsieB) npu coOII0ACHNN BCEX YCIOBUIM TPAHCIOPTUPOBAHUS, XPAHEHUS U IPUMEHEHHUS.

Pexnamanum Ha kadectBo «Tomato brown rugose fruit virus -PB» HampaBisTh Ha NpeapuUsITHC-
nzroroButerb OO0 «HII® Cunton» (125499, Mocksa, Kponmranrckuit Oynssap, 1. 39, k.1., mom 1 kom. 43/PM
12-3, ten. (495)984-69-93, dakc. (499)977-74-55, E. mail: syntol@syntol.ru).

[Tpu BbIsIBIIEHUH TOOOYHBIX JEHCTBHI, HE YKa3aHHBIX B MHCTPYKIUH IO IPUMEHEHHUI0 Ha0opa peareHToB,
HEXXEJIATeNbHBIX PEaKIUil MPU ero HCIOJIb30BaHUH, (AKTOB M OOCTOSATENBCTB, CO3/JAIOUINX YIPO3Y JKU3HU U
3I0pPOBBIO TPAXKIAH M MEIUIMHCKUX PAaOOTHUKOB MpH NPUMEHEHHH Habopa peareHTOB, PEKOMEHAYEeTCs
HaIpaBUTh coob1ieHne Ha npeanpustue-usroropuresnb OO0 «HII® CunTon» no aapecy, yka3aHHOMY BBILLE, U
B YNOJIHOMOYEHHYIO TOCYAapCTBEHHYIO PETyJIHPYIOIIYI0 OPTraHU3aldi0 B COOTBETCTBHHM C JICHCTBYIOIIMM
3aKOHOAATEIbCTBOM.

Jara nmocneaneit penakmun: 05.12.2025.
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