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Ha0op pearenros
st BbisiBjieHust PHK Bupyca HeKpOTHYECKOI0 MoKeJITeHH s
JKIJIOK CAaXapPHOM CBEKJIbI (PU30MAHUS CAXaPHOM CBEKJIbI)
METO0M MOJIMMEPA3HON LEMHON peakui B PeaJJbHOM BPEeMEHU
COBMeEIIeHHOM ¢ peakuueit oOpaTHoil Tpanckpunuuu (OT-ITII[P-PB)
«Beet necrotic yellow vein virus-PB»

HNHCTPYKIMHS no npumMeHeHu1o



1 HABHAYEHHME U OBJIACTb IPUMEHEHUSA

1.1 ITosiHOE Ha3BaHME

HaGop pearentoB st BeissBieHuss PHK BHpYcOB HEKpOTHYECKOTO MOXKENTEHHS >KUJIOK CaxapHOU
CBEKJIbI METOIOM IMOJIMMEPA3HOM IEHOM peaklui B pealbHOM BPEMEHH COBMEIICHHOM ¢ peakuueil o0paTHOM
tpauckpunmuu (OT-IILP-PB) «Beet necrotic yellow vein virus-PB»

1.2 Obs1acTh NPpUMeEHEHHSA

Ha6op pearentoB «Beet necrotic yellow vein virus-PB» npennasnaden mjist ooHapyskenusst PHK Bupyca
HEKPOTUYECKOTO TMOXKENTEHHsI KHJIOK CaxapHOM CBeKJIbl. BHpyc HEKPOTHYECKOrOo MOKEITEHUS >KHIIOK
caxapHOW CBEKJIBI MMEET OTHOCUTENIbHO Y3KUH Kpyr pacTeHHii-xo3seB. K dyuciy BOCIPUUMYMBBIX BHIOB
OTHOCSITCSA BCEe KyJbTUBHpYeMmbie (opMmbl cBekibl (Beta vulgaris) — caxapHas cBekia, KOpMOBas CBEKIIa,
MaHTOJIbJI, HIMMHATHAS CBEKJIA, a Takxke mmnmuHat (Spinacia oleracea).

HaGop moeT ObITh MCIONB30BaH B JIAOOPATOPHBIX LIEHTPAX M WHCTUTYTaX, MPOBOISAIIMX KOHTPOJIb
KapaHTUHHOTO (PUTOCAHUTAPHOTO COCTOSIHUSI PACTEHUHM, B TOM 4YHCIE IOCAJOYHOTO Marepuaiga B HENsAX
obnapyxenust PHK BHpycOB HEKpPOTHYECKOTO MOXKEITEHHs >KUJIOK caxapHOoi cBeksibl. HaGop mo3Bossier
KAueCTBEHHO OIpPEAeTuThb, colepkuTcs nu B oOpasne PHK BUpyCOB HEKPOTHYECKOTO MOKEITEHUS KHUIIOK
caxapHOU CBEKJIBI.

JInaruocTrka pacTeHHIl Ha BUPYCHI CBEKJIBI C MOMOIILI0 Habopa «Beet necrotic yellow vein virus-PB»
BO3MOXHa Ha BCEX JTalax ero BEreTallMOHHOTO Pa3BUTHS METOJAOM IOJMMEpPa3HOM ILEMHON peakiuu B
peanbHOM BpemMeHu ¢ oOpatHoit TpaHckpunuueir (OT-ITL[P-PB). IlpoBemenue peakuuu 0oOpaTHOMN
TPAHCKPHIIIIMK U Tocieayoniei mynbruiuiekcnoi ITLIP-PB B Habope pearentoB «Beet necrotic yellow vein
Virus-PB» oCyIIecTBISIeTCs MOCIEA0BATEILHO B OJTHOM IMPOOUPKE B TEUCHUE OJHOTO 3aIycKka aMIuiudukaropa.

2 XAPAKTEPUCTUKA HABOPA

KomnoneHnTsl Habopa SBISIOTCS OJJHOPA3OBBIMH.

HaGop pearentor «Beet necrotic yellow vein virus-PB» He TpeOyeT TEXHHYECKOrO OOCITY:KUBAHUSA U

KaJTUOPOBKH.
2.1 CocraB Habopa
Habop peareHToB cocTOUT U3 4 KOMIIOHEHTOB.

Ne CocraB KOMILIEKTA Onucanne O0bem Koxa-Bo
1 | Peakuuonnas cmech «BNYVV-BIIK» Hposparitast AitKoCTS 1,10 mn 2 IpoOupKu
CBCTJIO-CUPCHCBOI'O LIBCTA

2 JIHK nonmmepasza u obpatHast npo3payHas OeclBeTHas 005 wu | npobrpKa
TpaHCcKpunTasa, SynTag+RT KHUJIKOCTh ’

[TonoxuTenbHbBIN KOHTPOJIBHBIN 00paser,

3 conepxamuii pparment kJ[HK Beet npo3paydHasi OeclBeTHas 010 1 1 1poGuDKa
necrotic yellow vein virus KHUJIKOCTh ’ pobHp
IMKO «BNYVV»

4 8’;?3H3T6HBHHI/I KOHTPOJIbHBIN 00pasell, npospa;II{/Ia;ngigBeTHaﬂ 0,20 M 1 npoGupka

2.2 Kosin4yecTBO aHAJIM3UPYEMBbIX NIPOO
Habop paccuuran Ha npoBenenue 100 peakiuii, BKito4ass KOHTPOJIbHBIE 00pa3IIbI.

2.3 llpuHuun meroaa.
O6napyxenue cnermupuunbix ¢parmenToB PHK Bupyca HEKpOTHYECKOTO TOXKEITEHHUS KHIOK

caxapHOH CBEKJIbBI OCHOBAaHO Ha MHCIIOJb30BAHUM COYETaHHs METOJOB OOpaTHOW TPAHCKPUIILIUU H

MYHBTHHHCKCHOﬁ HOHHMCpaSHOﬁ ].[CHHOfI peaKknuun C MOJYUCHUCM PE3YJIbTaTa B PCIKUME PCAIIbBHOT'O BPCMCHU —
OT-IILIP-PB.



Cunre3 JIHK wa wmarpune PHK mocpencTtBom  00paTHOWM — TPAaHCKPUIIIIMK — MTPOU3BOAUT
komruiementapuyto JIHK (xk/IHK). O6parnasie Tpanckpuntassl (RT) ucnonssytor mabmon PHK u koporkuit
npaiimep, komriemenTapHblid 3'-koHny PHK, uyto6s1 nHaynmpoBath cunte3 nepsoit nenouku kJIHK, koropas
MOXET OBITh HCIOJBH30BaHA HEMOCPEICTBEHHO B KayeCTBE MATPHLbI Ui MOJIMMEPAa3HON LENHON peakiuu
(TTLLP).

B ocnoBe meroma IIL[P-PB nexuT u3meHeHue curHaiga (QIyopecHEHIMH B XOJE pEaKkIUH. ITO
W3MEHEHHE  MPOMCXOAUT  Ojarojapss  ucmonb3oBaHuio  crenuduyeckoro  ansg  uckomor  JJHK
OJIUTOHYKJIEOTUHOTO 30H/1a, KOTOPBIN, OJ00HO IpaiiMepy, B X0Jie peaKIMK CBS3bIBACTCSA C OJHOM U3 Lenel
ammmkoHa. K 5 w3’ koHmam 30Hzma npucoeauHeHbl Quiyopodop u  Tacurenb  (QIuIyopecleHINH
cooTBeTCTBeHHO. [Ipu BO30Yy)aeHNN MOJeKyJbl (hiayopodopa CBETOM OIpe/eleHHON JJIUHBI BOJHbBI JaHHAs
MOJIEKYyJla HCIyCKaeT CBET JAPYrod JIUHBI BOJHBL. 3a cUeT OMM30CTH MOJeKyd ¢uiyopodopa M TacHTENS
(iryopecueHINH, HaXOMAIIMXCS HAa OJHOM 30HJE, MOCIEAHUN TOTIomaeT (hIyopecleHlno, U U3MEHEHUs
AQHAIMTUYECKOTO CHTHAJIA HE MPOUCXOIUT. B pe3ynpTaTe pacmieruieHus: cnenuduieckoro st uckomoir JJTHK
OJIMTOHYKJIEOTUAHOIO 30HAa Tag-noiuMepa3oil Ha 3Tare JIOHTalluy [IpU TeMrepaTtypax okosio 60°C, racurens
MpeKpaniaeT moraomarb GIyopecieHnio JaHHoi MoseKybl guryopodopa (texromorus TagMan). C kaxasiM
koM [P yucno ocBo60xkAeHHBIX MOJIEKY Qiryopodopa SKCIIOHEHIIHAILHO BO3pacTaeT (PUCYHOK 1).
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Pucynok 1 — I[IpuHIun aHaauTHYECKOTo Iporiecca

[TocranoBka peakuuu obpatHoil Tpanckpuniuu u [ILP-PB ocymecTBnsercs B cnenuanbHbIX MpruOopax
- ammuin¢ukaropax, Hanpumep, «AHK-32 (32M, 48)» (MAIIl PAH, r. Cankr-IlerepOypr, Poccus), «CFX-96»
(«BioRad», CIIA), «Rotor Gene» (Qiagen), «DT» («JIHK-texnomorus», Poccust), QuantStudio5
(Thermofisher, CIIIA) niu S5KBUBaJCHTHBIX O XapaKTEPUCTHKAM.

[Tpu ammudukanum merogom OT-IIIP-PB B nHaGope ucCHonbp3yloTcs JABa OJUTOHYKICOTHIHBIX
npaiimepa, praHKUpyOIKX crieUuUYHBINA (parMeHT BUpyca HEKPOTHUECKOTO MOXKEJITEHUS )KUIIOK CaxapHOi
cBekibl, (uankupyromux JHK BHyTpenHero mnonoxurensHoro koHTposs IILP-PB, a Taxxe nBa
bayopecnienTHbIX  30HAA. [Ipomecc ammmdukammu — crendPUUHBIX  (PparMEHTOB  3aKJIIOYAETCs] B
MOBTOPSIIOIUXCA LMKJIAX TemneparypHoil neHatypauuu JIHK, orTxura nmpaiiMepoB ¢ KOMIUIEMEHTAPHBIMU
IIOCJIEA0BATENBHOCTAMU U TOCIEAYIOUIEN AOCTPOMKE MOJIMHYKICOTHIHBIX Lienedl ¢ atux nparmMepos JJHK-
MIOJINMEPA30M ¢ AETEKIMEN PE3YJIBTATOB B PEKUME PEAIBHOIO BPEMEHH.

[TpoBenenue peakuuu oOpaTHOM TPAHCKPHUILIKMU U Tocuenyrouei myastumsiekcHoi [1LP-PB B nabope
peareaToB «Beet necrotic yellow vein virus-PB» ocyIiecTBIsSeTCs MOCIEI0BATEIILHO B OJHOW MPOOUpPKE B
TE€YeHHE OJHOTO 3amycKa aMIinpukaropa 0e3 Kakux-I110o JTOMOJHUTENbHBIX MaHUuNy Ui, Habop pearentoB
«Beet necrotic yellow vein virus-PB» T03BOJIIET OJHOBPEMEHHO BBISBIATH B OJHOIM PEAKIMOHHOW CMECH



cnenuguuHble (GparMeHThl BHPYCOB HEKPOTHYECKOTO TMOXKEATEHHsS >KHJIOK CcaxapHO cBekibl. Bupyc
HEKPOTHYECKOTO IOKEITCHHUS JKWJIOK CaXapHOW CBEKJIBI — N0 KaHainy duyopectiennun FAM/Green,
BHYTPEHHHH MOJIOKUTEIBHBIA KOHTPOJIb — 110 KaHaiy ¢uryopecuenimu R6G/HEX/Yellow/VIC.

Peaknmst BIIK (Buytrpennero IlomoxkurensHoro KonTpons) — HeoOXoauma MAfii HMCKITIOUEHUS
JIOKHOOTPHIIATEIBHBIX PE3yJIbTaTOB.

2.4 OrpaHuyeHusi MeTO/Aa

B uccnenyemom marepuane PHK BupycoB MoxkeT ObITh HE OOHapy>KeHa MO MPUYMHE HE MPOXOXKICHUS
obOpatHo#l Tpanckpuniuu, uaruouposanus OT-IILIP-PB w/wnm HemoctaTounoit 3(hPEKTUBHOCTH BBIJCICHHS
PHK.

Jlist  mOCTMKEHHsT TIOKa3aTelield aHATUTHUYeCKOW UyBCTBUTEIBHOCTH HCIONB3YEMbId HabOp st
BBIJICJICHUS T0JDKEeH oOecrieunBath ¢ extuBHOCTh BhaeneHuss HK Ha yposue He menee 20 %.

[IpyunHOM TOSy4YEHHS] JIOKHOMOJOXKHUTEIIBHOTO pe3yJibTaTa SIBJISETCS KOHTAaMHMHAIMS Ha JTare
BeteneHuss HK 6o mposenenus peakiuu OT-ITLP-PB. JI0KHOMONMOXHUTENBHBINA PE3yJbTAT BBISBISCTCS C
MOMOIIIBIO  OTPHUIATEIBHBIX KOHTPOJIBHBIX 00pa3ioB BeiaenaeHuss u OT-IIP-PB (m. 7.5 Hacrosmei
WMHCTPYKIIUN).

[IpyunHO#l MoONy4YeHUS JOXKHOOTPULIATENBHOTO pe3yibTara siBhsiercss unruoupoanue OT-IILP-PB
u/umn HenoctarouHas s¢dexkruBHocTs Bblaenenus PHK. JloxHooTpuLaTeNbHBIN pe3ybTaT BBISBISETCS C
MTOMOIIIbIO BHYTPEHHETO MOJIOKHUTEIIBHOT0 KOHTpoJIbHOTO 00pasna [TL[P-PB (1. 7.5 HacTosimel HHCTpYKIUN).

3 AHAJIMTHUYECKUE XAPAKTEPUCTHUKHA

3.1 UyBCcTBUTEJIBbHOCTH

Jlns ucnbpITaHus aHAJIMTUYECKOW YYyBCTBUTEIBHOCTHM HaOopa ObUI Tpou3BeNeH psx Hu3  8-Mu
JECATHKPATHBIX pasBeaeHuit momydenHod PHK wu3omsara PV-0467 cpenneii 3apaxennoctu (21 Ct).
T[onoxuTenpHas peakius HabmoAanach Ipu pa3BeJeHUH CXOAHOro HHOKymoma B 10* pasa. ITpu pasBenenuu
B 10° peaxius 6bi1a HectabunbHOi. [Tpu passenenuu B 10° pas cneruduunoii peakuy He OTMEUEHO.

3.2 Cnennpu4yHOCTH

Creun(uyHOCTh — JIOXKHOOTPHUIATENbHBIE PE3YJIbTAaThl IPU aHAIM3€ 00pa3lloB pacTEeHUI, CoepKaIINX
PHK ueneBbix BHPYCOB, OTCYTCTBOBAJIU, JIO’KHOIMOJOXHUTENIbHbIE Pe3yJbTaThl NMpu aHanuze oOpasuos JIHK
pacrennit u PHK BupycoB, He cojepKalux BbIIICNEPEUNCICHHbIE CcHelupUuecKkue QparMeHTHl,
OTCYTCTBOBAJIH.

4 MEPBI ITIPEJOCTOPOKHOCTMU IIPU PABOTE C HABOPOM

Paboty npoBosT B cootBeTcTBHU ¢ TpeboBaHuaMU MY 1.3.2569-09 «Opranuzaiyst paboThl 1a00paTOpHi, HCIONB3YIOIMX
METOJbl aMIUTU(UKAIMKA HYKJIEHMHOBBIX KHCJIOT MNpU pabOTe C MaTepuajoM, cojlepKaliuM MuKpoopranusmel |-V rpynn
MATOTEHHOCTH.

4.1 Heo0xonumocTh 00y4yeHusI MepcoHaJIa

st paboThl ¢ HaHHBIM HAOOPOM PEareHTOB HEOOXOJIMMO YYACTHE CIICHHAINCTA C BBICIIUM HJIM CPEIHUM MEIUIMHCKUM,
OMOJIOTNYeCKUM (BETEPUHAPHBIM) MIIM arpOHOMHYECKUM 00pa30BaHUEM, ITOJYUHMBIIETO JOMOJHUTENHHOE ClIENaIbHOE 00pa3oBaHue
Ha Kypcax MOBBIMECHNS KBATN(HUKAIUH 10 MOJIEKYJISIPHO-ONOJIOTHYEeCKIM METOAaM AMArHOCTHKH. [lepcoHan MomkeH MMEeTh HaBBIKH
paboThl C OMOXMMHUYECKIMHU PEaKTUBAMU M COBPEMEHHBIM JIa00OPATOPHBIM 000y I0BaHHUEM.

4.2 Mepbl 6e30MaCHOCTH, MO3BOJISIONINE PEIOXPAHITH ONlepaTopa

Bce xoMImoHEHTHI Ha6opa B UCIIOJB3YEMBIX KOHIECHTpAUUAX ABJIAOTCA HCTOKCHUYHBIMH, BPEIHOI'O BJIHMAHHUA Ha OPraHU3M
omneparopa He oka3bIBatoT. [Ipu paboTe ¢ HAOOPOM cleayeT cOOI0IaTh OOBIYHBIE MEPHI TIPEIOCTOPOKHOCTH JIJIS JIAOOPATOPHIA:

- MI0JIb30BATHCS TA0OPATOPHBIMY NEpUYATKAMHU U HaJIeBaTh 1a00OpaTOPHBIC XalaThl;

- HC IIPpMHUMATh IUIIY, TATh UJIK KYPUTH B na6opaTopHHx IIOMCUICHUAX

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

W36erarh KOHTAaKTa C KOXEH, TI1a3aMH U CIIM3UCTBIMU 000JI0YKaMH, TIPH MONaIaHUK Ha HUX KOMIIOHEHTOB HA0opa MPOMBIThH
OOJIBIIMM KOJIMYECTBOM BOJbI. [IpM mnpHeMe BHYTpPh KOMIIOHEHTOB Habopa peareHTOB 3a MEIMIIMHCKOW ITOMOINBIO CIeTyeT
00paTUTHCSI HEMEIJICHHO.

Cneuunduxanuu no 6€30MacHOCTH NPEA0CTAaBIISIOTCS 110 3aIpocy.

4.3 Heo0xoaquMble MephbI NPEeA0CTOPOKHOCTH B OTHOLICHHH BJIMAHUSA (PU3NYECKUX GaKTOPOB



[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 — Anaxc 5036/ Miaxcow. (Nl — 485aM/520uM, No2 — 530uM/560mM, Ne3 — 580um/620HM, Ned — 630uM/670HM),
Hanpumep, «AHK-32 (32M, 48)», «CFX-96».

5.2 Yka3aHusi 0 He00X0AMMOCTH HCIIOJIB30BAHUS CNENHATBLHOTO 060PY/1I0BaAHUS

Paboty ¢ HabopoM cieayeT NpoBOJUTH B HACTOJILHOM OOKce ¢ GakrepuiuaHoii ammnoi (Hanpumep, BAB-TILIP-«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;

ABTOMaTHYECKHUI (MEXaHIMUYECKUIT) H03aTOp rmepeMeHHoro oobrema Ha 100-1000 mki;

ABTOMaTHYCCKUH (MEXaHIMUYECKHUIT) 03aTOP IMepeMeHHOTro o0beMa Ha 2-20 MKt

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;

Habop pearenToB ajs Beinenenus HK;

OT/EJBbHBIN XaJaT ¥ 0JTHOPa30BbIe MEIUIIMHCKHE IIEPYATKH;

KOMIUIEKT CPEACTB Jisl 00paboTku pabouero mMecra;

OJTHOPA30BbIe MEMIIMHCKUE XaJIaThl U OJTHOPA30BbIe METUIIMHCKHE MTEPYATKH;

KOMILIEKT CPENCTB ISt 00paboTKH pabodero Mecra.

6 AHAJIMBUPYEMBIE ITPOBbI
6.1 OT6op ¥ TPAaHCHOPTHPOBKA 00Pa3L 0B
OT6op 00pa3ioB, TPaHCIOPTHPOBKY W XpaHeHHe mnpoBoasaT B coorBerctBuu ¢ [OCT P 51811-
2001 "Cgekya cTonoBas CBeXas, peajinzyemas B pO3HUYHOI TOproBoii cetu"”
MP BHUHKP Ne 70-2012 Metoauueckue peKOMEHJAIMM 110 BBISBICHHIO M HJIECHTH(UKALUU
OeHHMBHUpYCa HEKPOTHYECKOTO TOKENTEHHS )KUIIOK CBEKJIbI Beet necrotic yellow vein benyvirus
EPPO (2004) — Standard PM 7/30 (2) // Beet necrotic yellow vein virus (benyvirus). Diagnostic
protocols for regulated pests // Bulletin OEPP/EPPO Bulletin.
6.2 IIpoGonoaroroBka 06pa3uoB u BoiaeaeHue HK
EPPO (2004) — Standard PM 7/30 (2) // Beet necrotic yellow vein virus (benyvirus). Diagnostic
protocols for regulated pests // Bulletin OEPP/EPPO Bulletin.
Beinenenne PHK npoBonsiT copOenTHBIM MeTonoM (Hampumep, «®Putocopo» («CunTtom», Poccus)
WIA JIpyTMMHU YTBEpXKJIEHHBIMH MeTojaMu. s ompesieneHdss BO3MOKHOW KOHTAaMHHALMM Ha JTare
Boitenienuss HK B kakayro mapTuio BbIIENEHUS Hapiay C HCCIeIyeMbIM MaTepuajioM BKIIOYAIOT
OTpHLIATENIbHBINA KOHTPOIIb Bhiienenus (OKO-B), koropsiit ananusupytot ganee 8 OT-TTLP-PB.



PactBop PHK mokeT XxpaHuThcs mpu TeMiieparype ot mioc 2 10 mioc 8°C B TeUeHue S CyTOK U NpHU
TemnepaTtype He Bbiie MuHyc 16°C B TedueHue roaa.

7 IPOBEJAEHUE AHAJIU3A
7.1 IloaroroBka k npoBeaenuto OT-IIIP-PB
1. Pa3mopo3uth HEOOXOAMMOE KOJUYECTBO MPOOUPOK ¢ peakiuoHHON cMmechio «BNYVV BIIK» (kaxnmas
npoOupka paccuuTaHa Ha nMocTaHoBKy 50 peakuuii), BbiAepkaTh 15 MUHYT Mpu KOMHAaTHOM Temmepatype,
nepeMenaTb Ha MUKPOLIEHTPU(YTre-BCTPAXUBATENIC U LEHTPUPYTUPOBATh B TEUCHHE HECKOJIBKUX CEKYH][
1 cOpoca Karmellb.
2. B oraenbHOI yncTON MPOOHPKE MOAXOASIIEIO pa3Mepa CMEIATh:
21*(N+2) mxa peakunonnoi cmecu «BNYVV -BITK»
0,5*(N+2) mka SynTag+RT (JJHK-nonumepasza+oOparHas TpaHCKpUIITa3a),
rae N — xou4ecTBO HMcciaeayemMbix o0pasnos, Bkiaw4yasga OKO-B, 2 — xonu4ecTBo KOHTpOJel
(IKO, OKO).
Ipumeuanue. Ompuyamenvhvie koumpoau evioenenus (OKO-B) ananuzupyrom kax ucciedyemvie
obpasywl, coxpanss npu IIL[P-PB nopadok oopazyos u OKO-B, komopuiii 6bin npu evidenenuu HK.

Jlnis ynobcTBa 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 7,5 8 85 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 | 145 | 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

[TonmyyeHHyt0 cMech IepemMelaTbh Ha MUKPOLCHTPU(Yre-BCTpAXUBaTeae U HEHTPUPYTrUpOBaTh B TEUCHUE
HECKOJIbKUX CeKyHA. Pa3nuTe nomyuyeHHyro cMmech 1o 20 MkJ1 B mpobupku Ha 0,2 miL.
3. MNKO, OKO u uccnegyeMbie 00pa3ibl pa3MOpPO3UTh, IIEPEMENIaTh Ha MUKPOIICHTPU(YTE-BCTPSIXUBATEIC H

LHEHTPpUPYrupoBaTh.
Ipumeuanue. Ecnu ob6pazer; PHK comepxutr copOeHT (MarHWUTHBIH COpPOEHT), HEOOXOIMMO HEHTPU(PYTHpOBaTh 00pa3msl 1
MuHyTy npu 10-14 ThIc. 00/MHH. [UIsl TOJTHOTO OCaXKAEHHs copOeHTa. [IpH MCIoIb30BaHUU MarHUTHOTO COPOEHTa MPOOHUPKH C
PHK nocne ueHTpuyrupoBaHHs yCTaHOBUTh B MarHUTHBIH IITAaTUB W JOOaBJIEHHWE OOPa3lOB NPOU3BOAMThH, HE BBHIHMMAs
MIPOOUPKH U3 LITATUBA.

Buectu B noarorosnennsie 0,2 ma npobupku no 5 mka OKO, uccrnegyembix 00pas3ioB U, B MOCIEIHION
ouepenb, IIKO, uncnonbp3yss HAKOHEUYHUKH C ad’pO30JbHBIM OapbepoM, IJIOTHO 3aKpbITh KPBIIIKH,
nepeMenaTb Ha MUKpOIIEHTpU(yTe-BCTpsIXUBATENe U HEHTPUPYrupoBaTh NPOOUPKHU AJis cOpoca Karelb.

4. TlomecTuTh NPOOUPKHU B aMIUIU(DUKATOP B PEKOMEHIYEMOM MOPSJIKE:

Ne aueiiku Oopaszey
1 KO «BNYVV»
2 OKO
3 ucciedyemvitl oopasey 1
4 ucciedyemvlil 0opasey 2

*HpI/IMeanI/ICZ KaXKIbIN 06p3.3€l_[ PECKOMEHAYCTCA aHAJIM3UPOBATh B IBYX IIOBTOPAX.



7.2 IlpoBenenue OT-IIIP-PB

7.2.1 llposenenne OT-ILP-PB nust npuéopos RotorGene 6000/RotorGene Q
1. Bxmouuts npuOOp B COOTBETCTBUU C MHCTPYKIMEH MO AKCILTyaTaI|H.
3amyctuth nporpammy «Rotor-Geney.

no

3. B okne «New Run / HoBblii TecT» BbIOpaTh BKIaAKy «Advanced / leranbHblii MacTep», 3aTeM OILIUIO
«Empty Run / Ilycroii ma6jaon» u Haxats «New / HoBb1ib».

4. B otkpsiBiIeMcsi OKHe BbIOpath THI poTopa «36-Well Rotor / 36-yHouHBIl poTOpP» U IOCTaBUTH
ranouky B okHe «Locking Ring Attached / Koabuo 3akpensieno», Haxxats «Next / Jlaiee».

5. B otkpsiBiIeMcst OKHE ycTaHOBUTH «Reaction Volume / Oobem peakuun» 25 MKII, yOpaTh rajiouky «15
uL oil layer volume / Oobem macia / Bocka» u Haxkath «Next / Jlaiee».

6. B orkpsiBiIeMcs okHe HaxkaTh KHONKY «Edit Profile / PeqakTop nmpoduias», nHaxars «New / HoBblii» u
BbIOpath «Cycling (default) / IluxknupoBanue (Mo ymoud.)». 3aaarth Mporpammy aMiutM(GUKAUUA CO
CIICAYIOUIMMHU TapaMeTpaMHu:

[lar Tewmm., °C Bpewms Herexuus Kpacurenu [ToBTOpOB
45 15 mins No acquiring 1
Hold - —
95 5 mins No acquiring 1
95 15 secs No acquiring
Cycling . FAM/Green 50
60 40 secs Acquiring JOE/ Yellow

7. B okue «Edit Profile / Penakrop npodmuasy» Haxars kKHOIKY «OK».
8. VYcraHOBUTH 4yBCTBHUTEIBHOCTH MpubOpa B obiacti HacTpoek «Chanel Setup / YcranoBka kanamay,
ucnoib3ys kiapuiy «Edit Gain / YpoBeHb curaaia»:
Green-5
Yellow — 6

Ipumeuanue. npu_803HUKHOBEHUU NPOOIEM (C6A3AHHBIX C_0CODEHHOCMbIO Padombl_npudopa, a
UMEHHO C YCHIAHOBICHHLIM ONMUMAIbHOIM OUANA30HOM VPOSHA YCUICHUA CUZHANA_(D1yopecueHyuu
nO_uenesblM_Kanauiam) HeodxXo0umo npu_nociedyruux zanyckax npubopa oaa ITII[P-PB RotorGene
6000/RotorGene Q na smane 8 nynkma 7.2.1 nposecmu_asmomamuyecKyio OnRMuMu3ayuio yposnei
CUZHAIA CO2]IACHO C1e0VIouLell UHCHPYKUUU:

B okne «New Run Wizard / Macmep mnosozo mecma» wnaxcams «Gain Optimization /
Onmumu3zauus ypoeHsa CUZHANA).

B omkpuleuwemcs okne naimu u naxcams na exnaoky «Channel Settings / Yemanosxku kananoey.

B nosisuswemcs cnucke xananos sviopame «All Channels / Bce kananvyy u nascamo «Add /
Jobasumu.

B nossuswemcs oxne «Auto-Gain Optimization Channel Settings / Ycmanoexku Aemo-
onmumuzayuu ypoena cuznanay naxcamo «OK / AA» ona kasxcoozo kanana.

Iocne 3akpuimusi oxna «Auto-Gain Optimization Channel Settings / Ycmanoexku Asmo-
onmumusauuu ypoeus cuznanay nocmasums 2anouxy «Perform Optimization Before 1 st Acquisition /
Botnoanumes onmumusayuro npu 1-m waze oemexyuu» u naxcamo «Close / 3axpoimoy.

9. Haxars xnaBumy «Next / laneex.

10. 3amyctuth ammudukanuio knonkou Start run / Crapr.

11. B mosiBuBIIEMCs ToOclie Hayasia paboThl MpuOOpa OKHE CO CBEACHUSAMH 00 00pa3laXx BHECTH Ha3BaHMA
oOpas3nos, B cromoue «Type / Tum» yxazare «Unknown / O6pasem» mis obpasnos, «Positive /



12.

N

10.

11.
12.

Moaoxuteabublity it [IKO u «Negative / Orpunarenabnblii»y mis OKO. Haxkates kmaBumry «Finish /
3aKOHYHTDH.

ITo 3aBepmienun OT-IILP-PB otpaGotanHble mNpoOMpPKHM YTWIM3HPOBATH B  COOTBETCTBUH C
pexoMeHaanusamu 1o opranuzanuu [P nabopatopun, cornacao MY 1.3.2569-09 «Opranuzanmst paboTsl
nabopartopuid, HCHONB3YIOUIMX METOAbl aMIUIM(UKAIMKM HYKJIEHHOBBIX KHCJIOT TpH padbore ¢
MaTepHAJIOM, COAEPKAIIMM MUKPOOpranu3Msl [-IV rpynn naroreHHoCT.

7.2.2 llpoeaenne OT-IILP-PB nis npudopa CFX96

Bxnrounts npu0Oop B COOTBETCTBUU C MHCTPYKLMEN 11O SKCILITyaTallly.
3anyctuth nporpammy «Bio-Rad CFX Manager».
B wmento File BeiOpath New—Protocol. B mosiBuBImIeMcs: OKHE 3a/1aTh IUKJIOTPAMMY CO CIIEIYFOLMMHU
napamMeTpamu:
Sample Volume 25 ul
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 yA00HOM paboueil namke.
BrecTu cBenenus 06 obpasiax u kpacutelsnx. s atoro Bo Bkiazake Plate Beiopars omiuio Create New.
Haxartp knonky Select Fluorophores. B nosiBuBiiemcst okHe BbiOpath kpacutenu FAM, HEX. Haxars
OK.
O003HaYNTh HA TUIAIIKE MECTOPACIIONOKEHHE 00PA3IIOB:

- [TepBas mynka — IIKO. {51 3TOT0 BBIACTUTH JIYHKY, B KOTOpOil Haxoautces nmpooupka ¢ [1KO, u B rpade
Sample Type BriOpaTh cTpouky Positive Control.

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

- Cnenyrolmas JiyHKa - UccielyeMblil oOpaser 1, 3aTeM — uccneayemslii oopaser] 2 ¥ T.4. B COOTBETCTBUM C
1. Ilopsinok cexoBanusi 00pa3noB. /s 5TOTO BBIIEIUTH BCE OCTABIINECS JTYHKH, B KOTOPBIX HaXOIATCS
npobupku ¢ obpasuamu, u B rpade Sample Type BoiOpath ctpouky Unknown.
3anaTh U3MEpPEHHE CUTHajla BO BCEX MPOOMpKAx MO BBIOpaHHBIM KpacuteisMm. [ 3TOro BbIIEIUTH Ha
IUIallIKe JIYHKU cO BceMM HccieayeMbiMu npodupkamu (Bkirouas [IKO u OKO) u mocTtaBuTh ranodku B
kosioHke L.oad HanpoTHB Ha3BaHHI BCEX BHIOPAHHBIX B I1.5 KPACHUTEICH.
3anaTh Ha3BaHMS BCEX MCCIEAyeMbIX oOpa3loB. [[s 3TOro BBIIEIUTH JYHKH, B KOTOPBIX HaXOIATCS
npobupku ¢ o00o3HavaeMbiM oOpasuoM. B rpape Sample Name BBectu (wiu BbeIOpaTh U3 yke
MMEIOIIUXCSI) UMsI COOTBETCTBYOILIEro oOpasia. 3areM MOCTaBHTh Tajouky B cocenHedl rpade Load.
[ToBTOPUTH TO 7K€ CaMoe I OCTABIIMXCSI 00pa3IOB.

Haxares OK. JlaTh MM miamike ¢ yKa3aHHEM JaThl SKCIIEPUMEHTa U COXPAaHUTh MOJyYeHHBIN (ailn Ha
KOMIIbIOTEpE B YA0OHOH paboueit mamnke.
Hawate paboty mpubopa. Jlis 3roro BeOpaTh 3akianky Start Run, B xotopoi HaxkaTh Kiapumry Start

Run. 3agare ums Oynymiero aiina ¢ ykazaHHeM JaThl poBeieHus dkcrepumenTa. CoxpaHuTh ¢ailn Ha
KOMIIbIOTEpE B YA0OHOH paboueit mamnke.
3aduxcupoBath B paboueM xypHasie Ha3BaHHe (aiiia.

ITo 3aBepmienun OT-III[P-PB otpaGoTanHble mNpoOMpPKHM YTWIM3HPOBATH B  COOTBETCTBUH C
pexoMeHaanusamMu 1o opranuzanuu [P nabopatopuun, cornacio MY 1.3.2569-09 «Opranuzanust padoTsl
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no

N oo

no

nabopaTopuii, MCHOJB3YIOMUX METOAbl aMIUTM(GUKAIMK HYKJIEHHOBBIX KHCJIOT TMpu pabore c
MaTepUaioM, COJIEpKalIUM MUKpOOpranu3msl [-IV rpynm maToreHHOCTH.

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

Bxitounth mpubOp B COOTBETCTBUU C MHCTPYKIIMEH 110 SKCILTyaTallHH.

3amyctuts nporpammy ANK Shell.

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

B oxHe «AMIIHGHUKATOP» 337aTh MPOTPaAMMy aMIUTA(DUKAIIHH.

Tun Temnepatypa, | Bpewms,t, | HaOmonenue | Pacuer
T, C CEK.
H3oTepma
1 45 900 Bxiroueno
2 95 300 BxnroueHo
Hukmorpamma
(50)
1 95 15 Bxiroueno
2 60 40 BxroueHo Bxroueno

Bo Bknaake «O06pa3ub» BHECTH ONKMCAHUE HCCIEAYEMBIX 00Pa3I[0B U PACCTaBUTh 00pa3LIbl 10 TUIAHIIETY.
3anectu B pabouunii )KypHall Ha3BaHue (haiiia JaHHBIX, COOTBETCTBYIOIIEE UCCIIEI0OBAHUIO.

Jlns 3anmycka uccnegoBanust HaxaTh CrapT.

ITo 3aBepmienun OT-IILIP-PB orpaGoranHble nOpoOMpPKH yTWIM3HPOBaTH B COOTBETCTBUU C
pexkoMeHanusmu o opranuzainuu [P na6oparopun, cornacuo MY 1.3.2569-09 «Opranuzaius padoTsl
nabopaTtopuid, HCHONB3YIONIMX METOAbl aMIUIM(UKAIMK HYKJIEHHOBBIX KHCJIOT TpH padore ¢
MaTEepHAIIOM, COAEPKAIIMM MUKpoopranu3msl [-IV rpynn naroreHHoCT.

7.2.4. llpoenenne OT-IILP-PB nas npu6opos Dtprime / Dtlite.

BrmrounTth iprOOp B COOTBETCTBUU C HHCTPYKIIMEH 10 SKCILTyaTaIlHH.

3anyctuth nporpammy «RealTime_PCR»y.

[lepen mnpoBeaeHHWEM aMIDITH(QHUKAIMKA HEOOXOTMMO 3allOJHHUTH TPOTOKON HCCIECIOBaHUS (BKIAIKa
«IIpoToko»). B xaxmoil cTpoke HEOOXOAMMO OTPEIAKTUPOBATH CIICIYIONTNE JaHHBIE:

- Ne (Homep mpobupKn)

- R (mo6aBnenue ny0eit)

- THIT IPOOHPKH (0Opaserl, MOJ0KUTEIBHBIH KOHTPOJIb, OTPHIIATEIbHbIH KOHTPOJb U T.11.)

- ¢hyopodopsr (FAM — ciertuduka, HEX — BIIK.)

[Tocne 3amonHeHus: TaOIUIBI C JaHHBIMH O MPOOMpPKaX HEOOXOIMMO YKa3aTh PacHoyiOKeHHE MPOOUPOK B
osoke amrmuukatopa. Pacnonoskenue npobupox B 0J0ke aMIuIMPUKATOpa CXeMaTHIHO OTOOpaKaeTcs B
IIPaBOM HUKHEHN YaCTH OKHA.

3anyck  mOporpaMMmbl  aMIUTMGUKAIIMM  OCYIIECTBISAETCS BO  BKIagke «3amycKk  NPoOrpamMmbl
aMILTH(PU KA.

Ilepen 3amyckoM HEOOXOAMMO BBIOpPAaTH 3apaHee CO3/JaHHYI0 MNPOrpaMMy aMIiLIMpuKanuu,
OTpEeIaKTHPOBATh 00BEM paboueli cMmecHu B mpodupke (25 MKi).



ITapameTpsl aMl'IJ'H/Id)I/IKaHI/II/II

[uxn IToBropsr | Iar Bpemsa | Temneparypa | Jlerekuus
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 Bxiroyena
7. Haxarp kHONIKY «3alyCTUTh IPOrPaMMY».
8. Ilo 3aBepmienmu OT-IILIP-PB otrpabGoranHple NpoOOWPKH yTHIM3UPOBATH B

COOTBECTCTBHUH

(¢

pekoMeHnanusmMu 1o opranusanuu [P maGopatopun, cormacio MY 1.3.2569-09 «Opranmuzanus paboTh
nabopaTopuii, UCHOJIB3YIOMIMX METOAbl aMIUIM(PHUKALUNA HYKJIECHHOBBIX KHUCIOT MpU paboTe ¢ MaTepUaoM,

cozeprKaluM MUKkpoopranusMmsl [-1V rpynn natoreHHOCTHY.
7.2.5 llposenenue IIP-PB nas mpudopa QuantStudiob.

1. Bknrounts npuOop B COOTBETCTBUU C MHCTPYKLMEN 110 SKCILTyaTalllu.

2. 3ammyctuth nporpammy «QuantStudio Designs & Analysis Softwarey.

3. Haxxatp kHonky OTKpBITH 3kcnepument (Open Existing Experiment). B otkpsiBiieMcst OKHE BHIOpATh

npotokoi «Phyto_viry u Haxxats kHonky OTKpbITH (Open).

Ipumeuanue: Iopsiook camocmosimenvro2o cozoanus npomokona «Phyto_viry
A. Bxniouums npubop 8 coomeemcmauu ¢ UHCmpyKyuel no d9KCniyamayuu.
b. 3anycmums npoepavmy «QuantStudio Designs & Analysis Softwarey.

B. Haoswcamw knonky Cozoams 3xcnepumenm (Create New Experiments) L cractiovioeinart |« IR

sxknaoxe Ceoiicmea (Properties) ¢ cmpoxe Hazeanue (Name) zaoamo ums (nazeanue) Phyto_vir

akcnepumenmy. Hasxcamo enuzy oxna xknonky /Janee (Next).

2 QuantStudio™ Design & Analysis Softuare v1 43

File Edt Analysis Tools  Help

Method Plate

Experiment Properties

Run Results Export

O; sae v

[ o

[2021-01-01_000000] I

Barcode

User name

Instrument type

Block type

Experiment type

Chemistry

Runmode

Standard Curve

Standard

QuantStudio™ 5 System v

96-Well 0.2-mL Block v

TagMan® Reagents v

Manage chemistry details

I'. Bo sxnaoxe Ipomokon (Method) 3adame yuxnoepammy co credyiowumu napamempamu.
Ob6vem (Volume) 25 ul

Bpews Pecucmpayus Yucno
Hlaz Cmaous Temnepamypa Bpemsa U3MeHeHUs pay .
cueHana YUKI086
memnepamypbl
1 Yoeporcanue 45°C 15:00 3,18°C/s —
2 Yoeporcanue 95°C 05:00 3,18°C/s —
1 P 95°C 00:15 3,18°C/s 50
2 u 60°C 00:40 2,44°C/5 =

Haowcamo knonky /Janee (Next).
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Ofeéna mvErr | 250 ul Tesmeparypa marpesa spemms | 105.0 “C
Viepaaune/ MHEYOamma 1P
95 °C 95°C
3.18°C/S
00:05:00 00:00:15 5.44°C/S
stgc/s B 2 60 °C
45 00:00:40
3AECS  00:15:00 -0
i
50x

. B omxpuwiswumcs okne 60 éxnaoxke boicmpas Hacmpouxa (Quick Setup) e epaghe Ilaccuensii
pedpepencuuiii kpacumens (Passive Reference) suiopamos HET (NONe), nasicas na cmpenky.
Plate Attributes

Passive Reference None v

E. Bo eéxnaoke Pacmupennsie nacmpouxu (Advanced Setup) ¢ 6noxe Muwmenu (Targets) oooasumo
KaHawl 0Jisk cCuumvléanus ghnyopecyenyuu. /s 3mo2o HeobX00UMO BbINOIHUMb CledVioujue 0eticmeus:

- B nepsoii cmpoxe ¢ epagpe Hazeanue (Name) emecmo Target I nanucamo FAM. B epaghe
Penopmep (Reporter) sviopams FAM. B epagpe F'acumens (Quencher) svi6pams NONe, nasicas na suetixy.

- Haoicamo na xknonky /lobasums (Add). B nossuswetics cmpoxe 6 epage Penopmep (Reporter)
sviopams VIC. B epagpe Hazeanue (Name) nanucame HEX. B epagpe F'acumens (Quencher) esiopams NONe,
HACAa8 HA AYEUK).

Quick Setup Advanced Setup

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

O M rFam FAM None v X

O HEX viC None v X

O: Save w
JK. JIna  coxpamenuss npomokona naxcamv Knonky Coxpanums (Save) *

Coxpanums npomoxon «Phyto_viry ¢ yoobmuyio nanky.

4. Tlepetitu Bo Bkianky Ilnanmert (Plate) u Haxxats Ha Bkiaaky Pacmmpennsie Hactpoiikn
(Advances Setup).
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5. BBox 06pa3moB npousBoautcs B Tabnuiie Excel (mocrynen na caiite OO0 «CuHTOI
http://www.syntol.ru/) mu6o B mporpammax Design and Analysis nan QuantStudio™ Design & Analysis
Software

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

TaOJIUIIC MOCTABUTh TAJIOUKK BO3JIe (IyopeciieHTHbIX Kpacuteneid. Haxars kaonky Jasee (Next).

7. Hauatps paboty npubopa. [t sToro Haxkmute Ha kHonky HauaTh mporon (Start Run) u BeiOpath
HY)KHBI CepHiiHbII HoMep mnpubopa. 3amaTh uMsa Oyaymiero ¢aiia ¢ yKka3aHHEM JaThl NPOBEICHHSA
skcriepuMenTa. CoxpaHuTh (aii Ha KOMIIBIOTEpE B yA00HOM paboyeii marnke.

8. Ilo 3aBepmienmm IIL[P-PB orpaGoTanHbie TPOOHMPKH YTHUIM3UPOBATH B
pexkoMeHnanusmu o opranusaiuu [P na6oparopun, cornacuo MY 1.3.2569-09 «Opranuzaimus padoTsl

COOTBCTCTBHUHN C

nabopartopuid, HCHONB3YIOUIMX METOAbl aMIUIM(UKAIMKM HYKJIEHHOBBIX KHCJIOT TpH padbore ¢

MaTepHAJIOM, COAEPKAIIMM MUKpOOpranu3msl [-IV rpynn naroreHHoCT.

7.2.6 Ilposenenne I P-PB nis npudopa Gentier 96E/R

1. BxmrounTs puOOp B COOTBETCTBUH C HHCTPYKIIMEH IO AKCILTyaTaI|H.
2. 3amyctuth nporpammy Real-time PCR System
3. Haxarp New Experiment
4. B oTKpbIBIIEMCS OKHE 331aTh UMs 3kcriepuMenTa (Experiment Name) u BeIOpaTh nmarnky Jist
coxpanenus (Save Path)
5. Haxarb New
6. Bo Briaake Run Setting 3agats nporpaMMy aMITigUKaIUKE CO CIACTYIONIMMH TapaMeTpam
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 _S'gep _ 50 00:15 95,0 Noqe
Amplification 00:40 60,0 Reading

7. Bo Bkianke Experiment BeictaBuTh 00beM peakiionHoi cmecu 25 Mk (Reaction Volume 25ulL)
[Mepeiitu Bo Biaaky Sample Setting
9. O0603HAYNTH Ha IJIAIIKE MECTOPACIIONIOKEHNE 00PA3IIOB:

- [TepBas nmynka — IIKO. [l 3TOro BeIAETUTH JYHKY, B KOTOpoil Haxoautces npodupka ¢ I1KO, u B rpade
Sample Type BeiOpats ctpouky Positive.

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

- Crienyronias JyHKa - UccieLyeMblil oOpasern 1, 3aTeM — ucciaeyeMslii oopaser] 2 U T.J. B COOTBETCTBUHU C
.4 IlomecTuTh NPOOMPKH B aMIJIM(PUKATOP B peKOMeHAyeMoM mopsiake. /75 3TOro BbIIEIUTH BCE
OCTaBIIMECS JYHKH, B KOTOPBIX HaXOIATCS MPOOHMPKHU ¢ oOpasuamu, u B rpade Sample Type BoiOpath
crpouky Unknown.
10. 3amaTe W3MepeHne CUrHajia BO BCEX NMPOOMPKAX MO BHIOPAHHBIM KpacHTeNsiM. J{Jist 3TOro BHIIEINTH Ha

o

TUTAIIKe JIYHKH CO BCeMHU ucciieayeMbiMu podupkamu (Bkiatouas [IKO nu OKO) u mocTaBUTh rajgouky B
kosnonke Dye nHa kpacutensax FAM u HEX.
11. Mpeiitu Bo BKIagKy Run Monitoring u B oTKphIBIIEMCS OKHE HaXkaTh Run.

ITo 3aBepmenuu [1L[P-PB orpaGoTtanHble MPOOHPKH yTUIM3UPOBATH B COOTBETCTBHH C PEKOMEHJAIMSAMHU IO
opranuzanuu 1P maboparopuu, cornmacao MY 1.3.2569-09 «Opranuzarus paboTsl 1a00opaTopuid,
MCIOJIB3YIOUINX METO/IbI aMIUTM (UK HYKJIEMHOBBIX KUCIOT IpU paboTe ¢ MaTepuaIoM, COAepKaIluM
MHKpoopranusmel -1V rpynn maroreHHoCcTI».
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7.3 Ilpoueaypa u3mMepeHusi pe3yibTaTOB aHAJIN3A

OreHky pe3ynbpTaToB mpoBosAT ¢ momotibio [10 nmpudopos ans IIIP-PB, nanpumep, «AHK-32 (32M,
48)», «CFX-96» unu sKkBUBaNEHTHBIX UM (CcM. T1. 5.1 HacTosAwIel nHCTpYKIMHK ). Kputepuem peructpauu pocra
curHana QuryopecleHIy (Haaudue KMHeTHIeCKOW KpuBOHM pocta curHana ¢uyopecuennun) B [10 mpudopos
SBIIICTCS BeMU4MHA moporoBoro nukina Ct, xoropas o3HauaeT o0y BenuumHy MeHee 50. OtcyrcrBhe
peructpauuu pocra curtaina npubdopom omnuckiBaetrcs 110 npubopa, Hanmpumep, Kak HpeenbHas BeIMYMHA
moporoBoro nukiaa (Ct > 50 B mpubopax «AHK»), nubo kak ee orcyrcrBue (N/A B mpubopax (Hupmbl
«BioRad») u T1.n. IMogpobHas wHDOpManus NpHUBEJCHA B PYKOBOJICTBE IO IKCILUTyaTallMd KOHKPETHOIO
npuodopa.

7.4 O6padorka pesyabtatoB OT-IIL[P-PB
7.4.1 Tlopsinok ouenku pe3yabtaToB OT-IILP-PB 115 npu6éopos RotorGene6000/RotorGene
1. Tlocne 3aBepmieHus aMIUTM(PUKALIUK OTKPBITH HYKHBIH (haitn B mporpamme «Rotor-Geney.
2. Haxare B wMeHro mporpammbl «Rotor-Gene» kmaBumnry «AnalysisS/AHaam3», BbIOpaTh 3aKIaIKy
«Quantitation/Koju4ecTBeHHbIIT».
3. BeiOpath ctpoky ¢ kpacurenem Green u Haxkarh kiasuinry «Show/Iloka3zaTb». B OTKpbIBIIEMCS OKHE
MOSIBSITCS. KHHETHYECKHE KPUBBIC B JIOTapu(PMUYECKOH IIKaJe.
4. B mento okHa «Quantitation Analysis/KosmyecTBeHHbIN aHAJIM3» aKTHBUPOBATh:
«Linear Scale//Iuneiinas mkama»
«Dynamic Tube/Iunamu4. ¢pon»
«Outlier Removal/¥crpanenue BoiopocoB» - 10%

«Slope COFFECt/KOppeKT. YRKJIOHA» [Ipumeuanue. llpu evinonnenuu onepayuu «Koppekyus yKiona» neodXooumo
creoums, 4moodvl He NPOUCXOOUNO KAPOUHATNbHLIX UBMEHEHUUl 6 DPUCYHKe KUHemu4ecKux KpUuevlx (Hanpumep, Kpusvie 6e3
noovema gayopecyeHyuy nocie «KOppeKyull YKiouay npeoopasyiomcs 8 IUHUU ¢ NOJOAICUMETbHOU OUHAMUKOU (hIyopecyenyuu
u yenom uaxnona). Eciu 6 pesynvmame npoeedenusi 0auHOU onepayuy npoucxoosim KapoOUHAIbHble USMEHEHUs 8 DUCYHKe
KUHemuueckux Kpuewlx, mo onepayuto «Koppexyusa ykiounay» mooicno nposodumv TOJIBKO oOns o06pasyos ¢ nodvemom
¢ryopecyenyuu ¢ dannom kanare, m.e. HHOJTOKHTEJIbHBIX no oannomy kanany!

B wmenio «CT Calculation/Berunciaienne CT» ycTaHOBHUTH 3HA4YCHHE [UIS TOPOTOBOM JIMHUHU

«Threshold/TIepor» - 0,05 u «Eliminate cycles before/Mckaountb mukabl 10» - 10. Hpuvevanue Ecnu ne
yoaemcsi yemanogums 3Hadenue nopoza Ha yposte 0,05 uz-3a ¢ponosuvix gpaykmayuil gyopecyenyuu omoenbHbIX KPUGHIX, Mo
MOJCHO ROOHAMb 3HAUEHUe NOPo20sotll TuHuu do duanaszona 0,05-0,1.

5. IIpoBecTH MHTEpIIPETALMIO PE3YIbTATOB, KAK OIMMCAHO B M.7.6 HACTOSAIEH HHCTPYKIIUH.

7.4.2 Odpadotka 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 oOpabarbiBaeMbliil (hailsl 1 OTKPHITH €ro.
2. YCTaHOBHTH pacueT pe3yJIbTaToB aHaau3a MeTogom Regression. [lis storo B menio Settings Beidopars Cq
Determination Mode—Regression.
3. TIpoBecTr HHTEpHIPETAIUIO PE3YIHTATOB, KaK OITUCAHO B 11.7.6 HACTOSIIEH HHCTPYKITUH.

7.4.3 Oopadorka pesyastatoB OT-IILP-PB nas mpudopos Dtprime/Dtlite
1. Tlocne 3aBepuieHUs: aMIUTM(UKAIIMK OTKPHITH HYKHBIH (paiin B mporpamme «RealTime_PCRy.
2. Ilepen oneHkol pe3ynbTaTOB HEOOXOAUMO YCTAHOBUTH CIIEAYIOIINE HACTPOHKH:
— Tun ananusza: MyabTHILIEKC
— Mertoxn: I'eomerpuyeckuii

o SEDB .. v
— BpI0path onTuyecKkuii KaHa
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1.

— B mpaBoM HWXHEM YUy OTKPHITh «PeXHMBI NMPOCMOTPa JaHHBIX», BbIOpaTh «Pexum
Fam/Hex/Rox/Cy5»

— Ilpu HeobxomumocTu BeIOpaTh «3MeHUTHh MacmITad OJHOI0 U3 KAHAJOBY». BricTaBuTh mJIs
FAM macmtad ot 30 10 50%

Auio
— Tlox rpadukamu HaxkaTh ABTOIIKAJTY |~ ‘%» On | s BbIpaBHUBaHUS

— B Tab6nuie cnpasa BeIOpaTh B 3akiaake «Pe3yabrarby « MyJbTHIIEKC»
[IpoBecTu MHTEPIIPETALNIO PE3YIBTATOB, KAK OMMCAHO B I1. 7.6 HACTOSIIECH HHCTPYKIIHH.

7.4.4 Oopadorka pesyabraroB OT-IILP-PB nas npudopos AHK-32 (32M, 48)
ITo oxOHYaHMH 3aBEPLINTH UCCIIEAOBAHUE B COOTBETCTBUM C HHCTPYKLIMEH K IPUOODY.
B nmporpamme «ANK Shell» naxats «IIpocmoTp ¢aifnioB JaHHBIX» U OTKPBITH (Hailsl ¢ pe3ysibTaTaMu
WCCJICTIOBAHMSI, BRIOPAB €ro B MalKe COOTBETCTBYIOIIET0 prbopa.
IIpoBecTu MHTEPIIPETALINIO PE3YJIHTATOB, KAK ONMKUCAHO B I1.7.6 HACTOSAIIEW HHCTPYKLIMH.

7.4.5 O6padoTka pesyabraTo IIIP-PB piast npudopa QuantStudiob.
[Mocne 3aBepieHust aMIUTU(GHUKAMK OTKPHITh HY)XKHBIN (aitn B mporpamme «QuantStudio Designs &

Analysis Software» nau «Design and Analysis».

2. IIpeobpa3oBaTh KUHETHYECKHE KPUBBIE B JIMHEHHYIO IIKaIy. JJIs 9TOro HakaTh Ha MKOHKY IMoka3zats
Hactpoiiku ¢aiiaa (Show Plot Settings). B mosBusiiemcs okHe BbiOpars Tum rpaguka — JInHeiiHbIi
(Graph Type — Linear).

3.

[TpeoOpa3oBaTh MOJyYCHHBIC TaHHBIC B HEOOXOAUMBIN (opMaT ¢ MOMOIIBIO CrielaIbHOro madioHa Excel
s QuantStudiob, akryanieH B ciiydae 00pabOTKH pe3ysibTaToB B mporpamme «QuantStudio™ Design &
Analysis  Software» (moctymen Ha caiite OOO «CuHtoNm», maposns Juis .rar  Syntol42!
http://www.syntol.ru/).

[TpoBecTr MHTEPIIPETAIMIO PE3yIBTATOB, KaK OMHMCAHO B I1.7.6 HACTOAIICH HHCTPYKLIUH

7.4.6 OopadoTka pesyabtaToB IILIP-PB nus npubopa Gentier 96E/R.

1. Tlocne 3aBepliieHUs] aMIUTU(PHUKALIMY OTKPBITH HYKHBIH (haitn B mporpamme Real-time PCR System.
2. Tlepeiitn Bo ckiaaky Analysis u mpoBecTH HHTEpHpeTanuio pe3yibTaToB, KaK OMUCaHO B 11.7.6

HACTOAIIEH UHCTPYKIIHH.
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7.5 Yuer pe3yjibTaTOB aHAJIM3a

Pe3ynbraThl aHanm3a He MOIeKAT yUeTy:

- B ciiydae otrcyterBus perucrpanuu pocta curaana OKO u OKO-B no kanany R6G/HEX/Yellow/VIC
(FTO’KHOOTpHUIIATENBHBIH PE3yJIbTAT BCETO SKCIICPHMEHTA);

- B ciyyae peructpaiun  pocta curHaia OKO (OKO-B) mno kamany FAM/Green
(JIO’)KHOTIONIOKUTENBHBIN pPE3yNbTaT BCETrO SKcIepuMeHTa). Benmumna moporooro mnukiaa Ct mpu stom He
UMeeT 3HAUYCHUSI.

- B CJly4ae OTCYTCTBHSI PETHCTPAIAM POCTa CUTHAIA B MIPOOHUPKE C MCCIIEyeMbIM 00pa3IoM 10 KaHay
R6G/HEX/Yellow/VIC  ogHOBpeMeHHO ¢  OTCYTCTBHEM  CcurHaga 1o  kKanaany  FAM/Green
(JTIO’)KHOOTPUIIATEIIBHBIN PE3YIbTAT B KOHKPETHOM MPOOHUPKE);

- B cily4ae OTCYTCTBHS peructpammu pocra curHaia IIKO mno kanany FAM/Green
(JIO’)KHOOTpHULIATENBHBIN PE3YJIBTAT BCETO IKCIIEPUMEHTA).

PesynbTaThl aHANIM3a MOAJIEKAT YUETY:

- B ciydae orcyTcTBUsi pocta curHama ¢uyopecuenuun 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 HCCICIyeMbIM O00pasloM [0 KaHaly
R6G/HEX/Yellow/VIC ogHOBpeMeHHO ¢ OTCYTCTBHEM cUrHaa 1o kanaiy FAM/Green;

- B cityuae peructparuu pocta curaaia [IKO no kanamy FAM/Green.

Perucrpanus pocra curnana (GayopecreHnny B MEKPOIIPOOUpPKE C MCCIeTyeMbIM 00pa3lioM Mo KaHaly
FAM/Green cBuIeTenbCTBYET O HAJIMYMK B 00Opasiie crernupruecKux (pparMeHTOB BHUPyca HEKPOTHUYECKOTO
MTOKEITCHHSI JKUJIOK CaXxapHOU CBEKJIbI. BenmmunHa moporosoro nukia Ct mpu 3ToM He IMeeT 3HAYCHUS.

WuTepnpeTannio pe3yabTaToOB aHAIM3a IPOBOAT COTIIACHO TabJHIIe.
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7.6 UHTepnipeTanus pe3yibTaTOB AaHAJIN3A ¢ HCNOJb30BaHNEM HA0Opa peareHToB
«Beet necrotic yellow vein virus-PBy»

Kunerndeckast KpuBasi pocta CHTHaa
GryopecueHINH 10 KaHATy

FAM/ R6G/HEX/
Green Yellow/VIC
Beet necrotic yellow BIIK

vein virus

O6pa3ernt

Hurepnperanus

Pesynbprarsl BC

€ro aHaJiu3a HC IIoAJICKaT

yu€Ty B 1I000M U3 CIEYIOIINX CIIyJacB

JloskHOOTpHULIATENIBHBIN PE3YJILTAT,

B moGofi KO unruouposanne OT-IT1IP-PB
_ _ OKO, |/lo)xHOOTpULIATENBHBIN pE3yJIbTAT,
OKO-B |uaru6upoanue OT-I11[P-PB
JI0’KHOIIONOKUTENBHBIN PE3YIIbTAT,
OKO-B
. KOHTaMHUHalus B rnpouecce Boiaenenus HK
+ 000 =
OKO |JI0o)KHOIOJIO0XUTENBHBIN pe3ybTaT,

KoHTamuHaIus B xoje nocranosku OT-IT1{P-PB

PGSYJ'IBTB.TBI aHaJIM3a HC IIO0JJICXKAaT y‘léTy JJIA KOHerTHOﬁ Hp06bl

npooa

JIO)KHOOTpHLIATENIBHBIA PE3yJIbTAT,
unaruouposanue OT-T11IP-PB

Pe3ynbrarsl aHanu3a noanexar y4éTy MpH MOIYYEHUN CIEAYIOMNX PEe3yJIbTaTOB

HaGop pearenToB cnieruduuen B oTHomeHnn Beet

+ % . . .
mio6oi TKO necrotic yellow vein virus-PB
OKO-B
- + Kont aMHWHaluA U UHT I/I6I/IpOBaHI/Ie OTCYTCTBYIOT
OKO
B poGe HE 0oOHapyKEeHbI PHK
- + . o
npoGa Beet necrotic yellow vein virus-PB
<40 ct ioGoi B npobe ob6napyxena PHK Beet necrotic yellow

vein virus-PB
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8 YCJIOBUSA XPAHEHUSA, TPAHCIIOPTUPOBAHUA U OKCIUVIYATAIIUU

8.1 YcioBusi xpanenust

Habop pearenroB «Beet necrotic yellow vein virus-PB» cieayer XpaHUTh B CyXOM, 3aIlUIIECHHOM OT
cBeTa Mecte npu Temneparype oT MuHyc 18°C no munyc 20°C. CymMmapHBIil CpOK XpaHEHUs IIPU TEMIIEpaType
ot 1wtroc 2 a0 wiroc 8°C He JOIHKEH MPEBBIIaTh 5 CYyTOK B TEYCHHUE CPOKA TOJTHOCTH HAOOpa peareHTOB.

8.2 Yc10BuSl TPAHCIIOPTHPOBAHUSA

TpaucnoptupoBanue Habopa pearentoB «Beet necrotic yellow vein virus-PB» I0KHO ITPOU3BOIUTHCS
KPBITHIM TPAHCIIOPTOM (aBTOMOOMIIBHBIM, KeJIe3HOAOPOKHBIM JINOO BO3AYLIHBIM) MIPHU TEMIIEpaType OT MUHYC
18°C no munyc 20°C. JlomyckaeTcsi TpaHCIIOPTUPOBAHKE 10 5 CyTOK IpH TeMIiepatype 1o mitoc 8°C.

8.3 Cpok rognocTu

Cpoxk rogroctu Habopa «Beet necrotic yellow vein virus-PB» coctasisier 12 MecsieB ¢ AaThl BBITyCKa
[PEANPUATHEM-H3TOTOBUTEIIEM.

Cepun HaOOPOB PEAreHTOB C MCTEKIIUM CPOKOM TOJHOCTH MPUMEHEHUIO He moziexar. CpoK ToJHOCTH
BCKPBITBIX PEareHTOB COOTBETCTBYET CPOKY T'OJHOCTH, YKa3aHHOMY Ha 3THUKETKAxX Ul HEBCKPBITHIX PEareHTOB,
€CII B UHCTPYKIMH HE YKa3aHO WHOE.

8.4 Undopmanus no 6e30nacHON yTHIM3ALNH

Hcnonp30BaHHbIE NPOOMPKH C AMIUIMKOHAMHU, HAKOHEYHHWKH, MEpYaTKH, BETOIIb A 00paboTKH
noBepxHocrted B [11[P-60kce, coOMparOT B MJIACTUKOBBIE 3aKPHIBAIOIINECS EMKOCTH, BEIHOCAT B Pa00O4yI0 30HY
4-1 (;mbo creuManbHO TMPEJHA3HAYCHHOE BCIOMOTATEIbHOE IIOMEUIEHUE) C IEeNbl0 MOCIeTYyIOIIeH
uHaktuBaimu (MY 1.3.2569-09).

Habops! ¢ UCTEKIIUM CPOKOM T'OJTHOCTH, a TAKXKE B CIydae MOBPEXKICHUS YIAKOBKH, YTUIU3UPYIOT 1O
KJacCcy A, Kak SIMUIEMHUOJIOTHYECKH Oe30IMacHble OTXOAbI, Mo coctaBy mnpubmmkenHeie k TBO (CaunlluH
2.1.7.2790-10).

8.5 'apanTuiinbie 00513aTEJILCTBA POU3BOAUTEJIS

[IpeanpusiTre-npON3BOAUTENs TAPAHTUPYET COOTBETCTBHE (PYHKIIMOHAIBHBIX XapaKTEPHCTUK HaOOpa
TpeOOBaHUSAM, YKa3aHHBIM B TEXHUYECKOM M AKCIUTyaTallMOHHOW JTOKyMEHTAallud, B TEYCHHE YCTaHOBIIEHHOTO
cpoka rogHocTH (12 mecsiieB) npu coOII0AEHNN BCEX YCIOBUM TPaHCIOPTUPOBAHHUS, XPAHEHUS U IPUMEHEHHUS.

Peknamanuun Ha kadectBo «Beet necrotic yellow vein virus-PB» HampapisTe Ha NpeANpUsATHE-
m3roroButenb OO0 «HII® Cunrtom» (125499, Mocka, Kponmraarckuii 6ynsBap, a. 39, k.1., mom 1 kowm.
43/PM 12-3, Ten. (495)984-69-93, tdaxkc. (499)977-74-55, E. mail: syntol@syntol.ru).

[lpu BBIsSBICHWH TMOOOYHBIX ACWUCTBUI, HE YKAa3aHHBIX B HMHCTPYKUIMH IO TPUMEHEHHUIO Habopa
peareHToB, HeXeIaTeIbHbIX PEeaKLUil MPU €ro MCIOJIb30BaHUH, ()aKTOB U 0OCTOATENbCTB, CO3/AIOIIUX YTPO3y
KU3HH W 3JI0pOBBIO TpPaXJaH W MEIUIMHCKHX paOOTHUKOB TMpH MpHUMEHEHHH Habopa peareHTOB,
pEeKOMEeHAyeTCs HampaBUTh coolmieHue Ha mnpennpustue-usrorosurear OO0 «HII® Cunrtonm» mo aapecy,
YKa3aHHOMY BBIIIIE, M B YIIOJTHOMOYEHHYO TOCY/IaPCTBEHHYIO PETYIHPYIOIIYI0 OPTaHH3AIHNI0 B COOTBETCTBHH C
JEeWCTBYIOIUM 3aKOHOAATEIbCTBOM.

Jara mocneanei pemxakmun: 05.12.2025.
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