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Ha0op pearenros
nas seisiBaenust JTHK Candidatus Phytoplasma solani
(puromazmbl nmouepHenus apesecunbl) U Candidatus Phytoplasma vitis
(puTonIazMbl 30J10THCTOIO MOXKEJITEHUSI BHHOTPaaa)
METOJO0M NOJTMMEPA3HON HENMHON peaklui B PeaJIbHOM BPEMEHHU
«Candidatus Phytoplasma solani+Candidatus Phytoplasma vitis-PB»

NHCTPYKIMUS no npuMeHeHu10



1 HABHAYEHUE U OBJIACTSH IPUMEHEHUSA
1.1 ITotHOE HA3BaHUE

Habop pearentoB mns BeisieHust JJHK Candidatus Phytoplasma solani (puromiasmer mouepHeHuUs
npesecunbl) U Candidatus Phytoplasma vitis (puTormaasmel 30J0THCTOTO MOKEITEHUSI BUHOTPAAa) METOAOM
NOJMMEpa3HOW IIeMHOM peakuuud B peaidbHOM BpemeHu «Candidatus Phytoplasma solani+Candidatus
Phytoplasma vitis-PB».

1.2 ObsacTh NPpUMeEHEeHHA

Hab6op pearentoB «Candidatus Phytoplasma solani+Candidatus Phytoplasma vitis-PBy,
npenHasHaueH aus obnapykenust JIHK Candidatus Phytoplasma solani (Bois noir (BN)) u Candidatus
Phytoplasma vitis (Flavescence dorée (FD)).

HaGop MoeT ObITh MCIOJIB30BaH B JIAOOPATOPHBIX LIEHTPAX M WHCTHUTYTaX, MPOBOISIIMX KOHTPOJIb
KapaHTUHHOTO (PUTOCAHUTAPHOTO COCTOSIHUS PACTEHUHM, B TOM YHCIIE IOCAIOYHOTO MarepHuaja B IENsX
oonapyxenuss JJHK Candidatus Phytoplasma solani u Candidatus Phytoplasma vitis. HaGop mo3Bossier
Ka4eCTBEHHO OIpeneNuTh, cojepxkutcs au B oopasue JHK Candidatus Phytoplasma solani u Candidatus
Phytoplasma vitis.

JluarHocTvKa pacTeHHI BUHOTpajaa ¢ moMomsio Habopa «Candidatus Phytoplasma solani+Candidatus
Phytoplasma vitis-PB» Bo3MOKHa Ha BCeX 3Talax €ro BEreTalHOHHOTO Pa3BHTHS METOAOM IOJMMEPa3HOU
LIETTHOHM peakiuu B peanbHoM Bpemenu (I1LIP-PB).

2 XAPAKTEPUCTUKA HABOPA

KommoHeHTbI Habopa SBISIFOTCS 0THOPA30BBIMH.

Habop pearentoB «Candidatus Phytoplasma solani+Candidatus Phytoplasma vitis-PB» He TpeOyer

TEXHUYECKOTO 00CITYKMBaHUS U KAJTUOPOBKH.
2.1 CocraB nadopa
HaGop pearenToB cOCTOUT U3 4 KOMIIOHEHTOB.

Ne CocTaB KOMILJIEKTA Onucanue O0beMm KoJ-Bo

IIpo3paunas KuIKOCTh

1 | Peakunonuas cmecs «BN+FD-BIIK»
CBETJIO-CUPEHEBOTO 1IBETA

1,10 M | 2 npoOupku

npo3payHasi OecrBeTHast

2 | SynTaq JHK-nommepa3za T+, 5 en/mxn 0,05 mn | 1 mpobupka

JKUJIKOCTh
[TonoxuTenpHbI KOHTPOIBHBIN 00paser] npo3pavHast OecrBeTHast
3 ’ 0,1 mn 1 mpoOupka
KO «BN+FD» JKUIKOCTH POOHP
o o npo3pagHas OecrBeTHas
4 | OTpunarensHbld KOHTPONIbHBIN 00pazen, OKO po3p )KI/IZ[KOCTE 0,2 Mt 1 mpobupka

2.2 Kosin4ecTBO aHAJIM3HPYEeMbIX P00
Habop paccunrtan va npoBenenue 100 peakiuii, BKIt09ast KOHTPOIBHBIE 00Pa3IIbI.

2.3 IlpuHuun meroaa.

O6napyxenne crnemuduueckux ¢parmento JIHK Candidatus Phytoplasma solani u Candidatus
Phytoplasma vitis ocHOBaHO Ha HCIOJB30BAHHUM METOAA MYJbTUILUICKCHON MOJMMEPAa3HOW IEMHOW PEaKIluu C
MOJTYYEHUEM pE3yJibTaTa B pekuMe peanbHoro Bpemenu — [1L[P-PB.

B ocnoBe meronma IIIIP-PB nexut wm3smeHeHue curHaia QIyopecHeHIIMM B XOAE pPEaKIUh. ITO
W3MEHEHHWE  TPOUCXOJUT  Onarojaps  MCIOJb30BaHWIO  cnenuduueckoro  mis  uckomoit  JIHK
OJINTOHYKJICOTUTHOTO 30H/a, KOTOPBIHA, MOJOOHO MpaiiMepy, B XOJE PEaKIIUU CBA3BIBACTCS C OJTHON U3 IIETIeH
ammuiukoHa. K 5 w3’ koHmam 30HAa MpHcOeAWHEHBl ¢Guyopodop U TacuTenb (QIyopecleHInu
COOTBETCTBEHHO. [Ipu BO30Yy)JaeHUH MOJIEKYIbl (hiyopodopa CBETOM OIpeneleHHON JIWHBI BOJHBI JaHHAs
MOJIeKyJla HCITyCKaeT CBET IPYrod JUIMHBI BOJHBL. 3a cueT Onm3ocTd Molnekyn duryopodopa U TacuTens
(bayopecieHIIuN, HAXOIAIIMXCd Ha OIHOM 30HJE, MOCIECIHUN MOTIOMAeT (IyOPECICHIINIO, U H3MEHEHH
AQHAJIMTUYECKOTO CUTHAIA HE MPOUCXOIUT. B pesynpTaTe paciierieHus: cnenududeckoro mis uckomoir JJTHK
OJIMTOHYKJICOTHIHOTO 30H/a Ta(-ToIMMepa3oi Ha dTare IOHTalluH pu TeMiiepatypax okoio 60°C, racurens



MpeKpaIniaeT Mmoraomarh (HIyopecieHnio JaHHoi MoeKybl guryopodopa (texromorus TagMan). C kaxasiM
nukioM [P uncno ocBoO0XIeHHBIX MOJIEKY (uryopodopa SKCITOHEHITHAIBHO BO3pacTaeT (PUCYHOK 1).
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PI/ICYHOK 1- HpI/IHI_II/Il'I AHAJIIMTUYCCKOI'O ITpo1ecca

[TocranoBka peakuuu obpatHoii Tpanckpunimu u [11IP-PB ocyiecTisercs B cienuaibHbIX MpHOOpax
- 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, CILIA) wii SKBUBAJICHTHBIX 1O XapaKTEPUCTUKaM (CM. T1. 5.1 HacTOSAIICH HHCTPYKIIUH).

[Tpu ammmdukamuu merogom [11IP-PB B Habope MCTIONB3YIOTCS JBa OJIMTOHYKIICOTHIHBIX MpaiimMepa,
dnankupyronmx crerupudeckuit pparment JJHK Candidatus Phytoplasma vitis, 1Ba olMroHyKI€OTHIHBIX
npaiimepa, Gmankupyronmx cnenuduueckuit pparment JIHK Candidatus Phytoplasma solani u aBa
OJIUTOHYKJIEOTUAHBIX mpaiimepa, dnankupyroumx JJHK BHyTpenHero nonoxutensnoro koutponus I11[P-PB, a
Takke Tpu (QuyopecteHTHbIX 30HAA. [Ipomecc ammumdukanyu crnenupuUHbIX (GParMEeHTOB 3aKIIIOYAETCS B
ITOBTOPSIIOIIMXCS LUKIJIAX TemneparypHod naeHarypauuu [IHK, orxura mpaiiMepoB ¢ KOMIUIEMEHTAPHBIMU
ITOCJIEIOBATEIBHOCTSIMI M IOCIEAYIOIIEH JOCTPOUWKE IMOJMHYKICOTHIHBIX Lened ¢ 3tux mnpaiimepos JIHK-
MTOJIMMEPA30M € IETEKIMEN pe3yJIbTaTOB B PEKUME PEaIbHOTO BPEMEHU.

Hab6op pearentoB «Candidatus Phytoplasma solani+Candidatus Phytoplasma vitisy mo3BossieT
OZIHOBPEMEHHO BBISBIISITH B OJTHOI peakMOHHON cMecH crietnduunblii s Ph.solani ¢pparment rena SecY (mo
kaHany ¢uyopecueniun FAM/Green u cnenuduunsiit s Ph. vitis ¢parment rena SecY (mo kanamy

¢dnyopecuenimn ROX/Orange, a Takke BHYTPEHHHH IOJIOKUTEIBHBIH KOHTPOJIb — TIO KaHAIy
¢dyopecuenu R6G/HEX/Yellow/VIC.

Tperbs peakius — BIIK (Bayrpennero Ilonoxurensnoro Kontposst) — HeoOXoauma i UCKITFOYSHUS
JIO’)KHOOTPHUIIATEIBHBIX PE3yIbTATOB.

2.4 OrpannveHust MeTOIAa

B wuccnenyemom matepuanie JIHK Candidatus Phytoplasma solani u Ph. vitis moxer ObiTh He
oOHapy>keHa 1o npuuuHe uHruouposanus [11P-PB n/unu nenocrarounoit apdexruBuoctu Beiaenenus JHK.

IIpnurHONM TOJNy4EHHs JIOKHOIIOJNOKUTEIBHOIO pe3yJibTaTa sBIISETCS KOHTAaMHMHALMS Ha JTare
Boienienuss HK nubo mnposenenus peakuuu IIIP-PB. JIoKHOMOMOXUTENbHBIA pE3yibTaT BBIABISETCS C
MOMOIIBIO OTPHUIIATENILHBIX KOHTPOJIBHBIX 00pa31oB Beienenus u [1L[P-PB.



3 AHAJIMTHYECKHUE XAPAKTEPUCTHUKHU

3.1 CnennpuyHoCTh

Crienin(hu9HOCTD — JIOXKHOOTPHUIATEIILHBIC PE3YIbTATHI PU aHATN3E 00pa3IoB PACTEHUH, COIEPIKAIIIX
JIHK neneBoro o6bekTa, OTCYTCTBOBAJIH, JIOKHOIOJIOKHUTEIBHBIC pe3yJIbTaThl IpH aHam3e oopasnos JIHK, He
COJIEp>KaIlMX BhILIECNEPEUUCIICHHbIE criennduueckre pparMeHThl, OTCYTCTBOBAIIH.

4 MEPBI ITIPEJOCTOPOKHOCTMU IIPU PABOTE C HABOPOM

Paboty npoBost B cootBeTrcTBHU ¢ TpeboBaHMAMU MY 1.3.2569-09 «Opranuzamyst paboTsl 1a00paTOpHii, HCIOIB3YIOIINX
METOJbl aMIUTM(UKAIMKM HYKJICHHOBBIX KHUCIOT MpU padOTe C MaTepHajoM, coJepiKaliuM MuKpoopranusMel |-V rpynn
MIATOTEHHOCTH.

4.1 Heo0xoaumMocTh 00yUeHHsI EPCOHAJIA

Jnst paboTel ¢ HaHHBIM HAOOPOM PEAareHTOB HEOOXOIMMO YYaCTHE CIICHHAIHNCTA C BBICIINM WM CPEIHUM MEIULHCKNM,
OHMOIOTHIECKUM (BETEPHHAPHBIM) FIJIM arpOHOMUYECKAM 00pa30BaHUEM, ITOTyYUBIIETO JOMOJHUTEIRHOE CIIENHAIFHOE 00pa3oBaHue
Ha Kypcax MOBBIMECHNS KBATN(HUKAIUH IO MOJIEKYJISIPHO-ONOIOTHYECKIM METOAaM AUArHOCTHKH. [lepcoHan MOmKeH MMETh HaBBIKH
paboTHI ¢ OCMOXUMHYECKUMH PEAKTHBAMH H COBPEMEHHBIM JIAOOPAaTOPHBIM 000PYAOBaHHUEM.

4.2 Mepbl 6e301aCHOCTH, MO3BOJISIONINE NPEI0XPAHATh ONepaTopa

Bce KOMIOHEHTHI Ha0Opa B UCIOJIb3YEMBIX KOHIIEHTPAUUSX SBISIOTCS HETOKCHYHBIMU, BPEJHOTO BIMSHHS HA OPraHU3M
omeparopa He okasbiBaloT. [Ipu pabote ¢ HabopoM cienyeT coOofaTh 0OBIYHBIE MEPHI IPEIOCTOPOXKHOCTH AT 1aO0paTOpHid:

- MI0JIb30BAThCs TJa0OPATOPHBIMU NEpYaTKAMU U HaJIeBaTh 1a00OpaTOpPHbIE XalaThl;

- HE IPUHKUMATBH IHIILY, TUTh WX KyPHUTh B J1a00OPaTOPHBIX MOMEIICHUSIX;

- ocJie paboThl ¢ MpodaMy M peakTHBaMH CJIEAYET TIIATENIbHO BEIMBITh PYKU BOAOH C MBLJIOM.

N36erath KOHTAaKTa C KOXKEH, TI1a3aMH U CIIM3UCTBIMU 000JI0YKaMH, TIPH MONIaIaHAX Ha HUX KOMIIOHEHTOB HA0Opa MPOMBIThH
OONBIIMM KOJIMYECTBOM BOJbI. [IpW mpHeMe BHYTpPh KOMIIOHEHTOB Habopa pearcHTOB 3a MEIAMIIMHCKOW ITOMOINBIO CIEXyeT
00paTUTHCSI HEMEAJICHHO.

Crnenunduxanun no 6€30MacHOCTH NPEAOCTABIIIOTCS 110 3aIpocy.

4.3 HeoO6xonumble Mepbl PEeJOCTOPOKHOCTH B OTHOIIEHUM BJIUSIHUSA (pu3ndeckux paxkropos

ITpn ncrionp3oBaHny Habopa peareHTOB HET HEOOXOIUMOCTH NPUHUMATh MEPHI NMPEJOCTOPOKHOCTH B OTHOIICHUN BIMSHUS
MAarauTHBIX HOHeﬁ, BHCIIHUX JJICKTPUYCCKUX BO3}1€ﬁCTBI/Iﬁ, QJICKTPOCTATUYCCKUX paspAaa0B, AABJICHUA WX MEPCHaaoB JaBJICHUA,
NEPErpy3Kku, ICTOUYHUKOB TCPMHUUICCKOT'O BOCTITIAMCHCHU .

4.4 Heodxoqumble Mepbl NPeI0CTOPOKHOCTH MPOTHB CIIENHATBHBIX PHCKOB

Ilpu wucnone3oBaHUM HAaOOpa pEareHTOB HET HEOOXOJMMOCTH IPUHHMATh MEpbl IMPEJOCTOPONKHOCTH IPOTUB JIHOOBIX
CHeLUaIbHBIX PUCKOB IIPU UCIIOJIB30BaHUH WM PEAIM3alMH, IIOCKOJIBKY B COCTAB M3/CIHS HE BXOJST BELIECTBA YEJIOBEYECKOTO UITU
YKUBOTHOT'O MPOUCXOXKICHHS C YIETOM HX MOTCHIIMATBHON HHPEKIIMOHHON MPHPO/IBL.

5 OBOPYIOBAHUE U MATEPHAJIbI, HEOBXOJAUMBIE ITPU PABOTE C HABOPOM

5.1 PekomeHayeMoe H3MEPUTEIBLHOE 000py10BaHHE

[pubop s IILP-PB — 3apeructpupoBansblii B PO 1 uMeromuii kaHaiubl JETEKIMH, COOTBETCTBYIOLIME KPACHTEISIM
FAM/Green, R6G/HEX/Yellow/VIC, ROX/Orange, Cy5/Red (aubo wux CHOEKTpaJbHBIM aHajoOraM) CO CIEAYOIMMH
XapaKTEPUCTUKAMU — Ayaxcsoss./Maceon. (Nel — 485uM/520mM, Ne2 — 530uM/560HM,Ne3 — 580uM/620uM, Ned — 630HM/670HM),
Hanpumep, «AHK-32 (32M, 48)», «CFX-96».

5.2 Yka3aHusi 0 He0GX0IMMOCTH MCIIOJIb30BAHHUS CNIENHATBLHOI0 060PY/1I0BaAHUS

Paboty ¢ HabopoM crieyeT MpoBOANUTH B HACTOMHHOM OOKce ¢ OakrepuituaHoi mammoi (Hampumep, BAB-TILP-«Jlamunap-
C», BAO «JlamuHapHsie cucTeMb», T. Muacc, Poccust), ycraHoBiieHHOM B paboueii 3oue 3 (MY 1.3.2569-09).

5.3 Jlo3upyromme ycTpoiicTBa

ABTOMaTHYECKUH (MEXaHIMUYECKUI) H03aTOp ImepeMeHHoro oobema Ha 10-100 mxit;

ABTOMaTHYECKUH (MEXaHIMUYECKUI) H03aTOp rmepeMeHHoro oobema Ha 100-1000 Mk,

ABTOMaTHuecKuil (MEXaHUYECKHIT) 103aTOp NepeMeHHoro oobema Ha 2-20 MKI;

LITATHB JUIS IaHHBIX JI03aTOPOB.

5.4 JIpyroe ucno;b3yemoe 060pyaoBaHue

MukporeHTprdyra-BCTPIXUBATENb JJIsI MUKPOTIpOOHpOK (Hampumep, «[{ukmotemm-901»);

MHUKpOIeHTpHu(yTa 17151 MUKpOIIpooupok (ctpumoB) 0,2 M (Hanpumep, «Luximoremn-903»);

IITATUBBI 1151 HAKOHEYHHKOB, MUKPOTIpoOHpok Ha 0,5 u 1,5 mur;

IITaTUB JUI1 MUKponpooupok 0,2 mut (Hanpumep, «PM-2x48x0,2» (Cunroun);

XOJONWIBHUK Ha 2-8 °C (quist XpaHeHus: 00pasuos).

5.5 JIaGopaTopHas nocyaa

Emkoctn 1t cOpoca HAKOHEYHUKOB M MUKPOIIPOOUPOK.

5.6 MaTepuaJjbl 1 peareHTbl, He BXOJsILUE B COCTAaB HaGopa

OnHOpa30Bble HAKOHEYHHUKH JIJIs I03aTOPOB MIEPEMEHHOT0 00beMa ¢ a9p030JIbHBIM 0apbepoM;

Mukponpobupku (ctpunsr) 0,2 Mit ¢ ipo3padnoit kpeimkoi mist [TIP-PB;



Ha0op peareHToB aus BeiaencHus HK;

OTJICNIBHBIN XaJIaT U OJTHOPA30BBIC MCAUIIMHCKHIE MICPYATKH;

KOMIUIEKT CPEACTB JIsl 00paboTKu pabodero Mecra;

OJIHOPA30BbIC MEAMIIMHCKHIE XaJaThl K OJJHOPA30BbIC MEAUIIMHCKHE NICPIATKH;
KOMIUIEKT CPENCTB st 00paboTKH pabodero Mecra.

6 AHAJINBUPYEMBIE ITPOBbI

6.1 OT60op ¥ TPaHCOPTHPOBKA 00pPa310B

OT60p 00pa3IoB, TPAHCHIOPTUPOBKY W XpaHEHHE NpoBOIAT B cooTBerctBuu ¢ ['OCT 31783-2012
«ITocapounsiii marepuan BuHOrpaga (caxenmsl)», [OCT P 53050-2008 «Marepuan s pa3MHOXKEHUS
BuHOrpaaa (depenku, modern), FOCT 28182-89 «CaxxeHiibl BUHOTpaa. TeXHUYECKUE YCIOBH.

OCHOBHBIE ICTOYHHKU HH(OPMAIINH 10 BBISBICHUIO U UICHTU(DUKAIINHN:

- CTO BHHMUKP // Bo3Oymutens 30J0THCTOrO ToOXenTeHuss BuHorpaaa Flavescence dorée
phytoplasma. ITopsiiox npoBeneHusI KapaHTHHHBIX (PUTOCAHUTAPHBIX MeponpusaTHii B oyarax 4.007. Mocksa. —
2011.—11c. 2.

- Metoauyeckie pPEKOMEHJIALUU IO BBISIBICHUI0O U HACHTU(GUKAUUUA BO30YIUTENs 30JI0THCTOTO
noxenrenust BuHorpaga Candidatus Phytoplasma vitis (Flavescence dorée). ®I'BY « BHUMKP». I''H. Myron
Xan, 1.0. Kamaes. — Mocksa, 2014. — 32 c.

6.2 Beigenienne HK

Beigenenne JIHK mpoBomsat copbertHbIM MeTonoM (Hampumep, «CytoSorb/IutoCopo», «Copo-
I'MO-A» («Cunron», Poccust) wiu npyrumu yreepkaeHHbiMu Metonamu (Doyle JJ, Doyle JL, 1990). s
OIIpeJIeNIeHUs] BO3MOYKHOM KOHTaMHHAIMK Ha 3Tane BeiaeneHns HK B kaxayro mapTuio BeIIEIECHHS HApsLy C
HCCIIEAYEMbIM MAaTEpUaliOM BKJIIOYAIOT OTpHUIATENIbHBIA KOHTpoib BbiaeneHus (OKO-B), koropsrit
aHanusupyrot nanee B [1L[P-PB.

PactBop JIHK MoxkeT xpaHuThCs mpH Temmneparype ot mitoc 2 1o mitoc 8°C B TeueHHe 5 CyToK U Ipu
TeMIeparype He Bollie MuHyc 16°C B Teuenue roja.

7 TPOBEJEHUE AHAJIU3A
7.1 IlloaroroBka k nposenenuto [N P-PB
1. Pa3mopo3uth HEOOXOAMMOE KOJUYECTBO MPOOUPOK ¢ peakiuoHHON cMmechio «BN+FD-BIIK» (kaxnas
npoOupKa paccyuTaHa Ha MocTaHoBKY S0 peakumii), BelaepkaTh 15 MUHYT NpY KOMHAaTHON TeMmepaType,
nepemMenaTb Ha MUKpPOLIEHTpU(yre-BCTpsIXuBaTene U LEeHTpU(yrupoBaTh B T€YEHUE HECKOJIBKUX CEKYH]I
U1t cOpoca Kareb.
2. B otnenpHON 4MCTON POOMPKE MOAXOAIIETO pa3Mepa CMEIIaTh:
21*(N+2) Mk peakironHoit cmecu «BN+FD-BITK»
0,5*(N+2) mxa SynTaq (JJHK-nonmumepasa),
rae N — xou4yecTBO HMccieayemMbix o0pasuos, Bkiawyasa OKO-B, 2 — xonuvecTBo KOHTpOJel
(IIKO, OKO).
Ipumeuanue OtpuniatensHubie KOHTPOJH BoieneHus (OKO-B) aHanmu3upyoT Kak ucciiegyeMble 00pasiibl.
Jlns ynoOcTBa pacyera BOCIONb3yHTECh TaOIUIEH.

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 15 2 25 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
SynTaqg 75 8 85 9 9,5 10 | 105 | 11 | 115 12 12,5 13
N 25 26 27 28 29 30 31 32 88 34 35 36
PC 567 588 | 609 | 630 | 651 | 672 | 693 | 714 | 735 | 756 777 798
SynTag 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 19,5 20 | 205 ]| 21 | 215 | 22 | 225 | 23 | 235 24 24,5 25

[TonmyyeHHy10 cMech TepeMelniaTh Ha MUKPOLCHTPU(YTre-BCTpAXUBaTeIe U HEHTPUPYTUpPOBATh B TEUCHHE
HECKOJIbKUX CeKyHA. Pa3nuTe nomyueHHyto cMmech o 20 MkJ1 B mpobupku Ha 0,2 MiL.



no

7.
8.

KO, OKO u uccrnenyembie o0pa3ibl pa3MOpPO3UTh, IEPEMENIaTh Ha MUKPOLICHTPU(DYTe-BCTPSIXUBATEIIC U

EHTPU(YTHUPOBATH.
Ilpumeuanue. Ecim obOpasenr JJHK comepxut copOeHT (MarHUTHBIA COpOEHT), HEOOXOAMMO HEHTpU(YTHpoBaTh 0Opasinl 1
MuHyTY Tipy 10-14 TBIC. 00/MHH. AJI TIOTHOTO OCaXaeHUs copbeHTa. [Ipu MCIIONb30BaHMHM MAarHUTHOTO COpOEHTa MPOOUPKH C
JHK nocne ueHTpudyrupoBaHusi YCTAHOBUTh B MArHUTHBIN IITATHB W J00aBieHHE OOPa3lOB MPOU3BOIUTH, HE BBIHHUMAs
MIPOOUPKH W3 IITATUBA.

Baectu B moarorosienusie 0,2 M mpooupku mo 5 mra OKO, ucciemxyeMbx 00pas3IioB U, B OCIIEIHIOK
ouepenp, [IKO (cM. 1. 5), ucronb3ysi HAKOHEYHHUKHU C a3pO30JIbHBIM 0apbepoM, TJIOTHO 3aKPBITh KPBIIIKH,
nepemMeniaTh Ha MUKpPOIICHTpH(YTe-BCTPAXUBATENIE U IIEHTPUPYTUPOBATH IPOOUPKHU ISl cOpoca Kareb.
[TomecTuTh IPOOUPKH B aMIUIU(PUKATOP B PEKOMEHIYEMOM TOPSIIKE:

Ne ayeiiku Oopazey
1 MNKO-«BN+FD»
2 OKO
3 OKO-B
4 uccnedyemwlii oopazey 1
&) ucciedyemvlil oopasey 2

7.2 IlpoBenenue I P-PB

7.2.1 lIposeaenue IIIP-PB past npudopos RotorGene 6000/RotorGene Q
Bxuttounts npubop B COOTBETCTBUU C HHCTPYKIMEH MO 3KCILTyaTalluu.
3amyctuTh nporpammy «Rotor-Geney.
B okne «New Run / HoBslii TecT» BoIOpath BIIaAKy «Advanced / leranbHblii MacTepy», 3aTeM OIIIUIO
«Empty Run / Ilycroii ma6aon» u Haxxats «New / HoBb1ib».
B orkpeiBmiemMcs: okHe BbIOpath TN potopa «36-Well Rotor / 36-1yHouHBIl poTOpP» W MOCTaBHUTH
rajouky B okHe «Locking Ring Attached / Kosbo 3akpensieno», Haxatb «Next / laee».
B ortkpeiBlIeMcs OkHE ycTaHOBHTH «Reaction Volume / O6bem peaknum» 25 MK, yopaTh rajaouky «15
pL oil layer volume / O6bem maciia / Bocka» 1 Haxxath «Next / laneex.
B otkpsiBiemcst okHe Haxath kHONKY «Edit Profile / Penakrop npoguis», Haxars «New / HoBblit» u
BeiOpath «Cycling (default) / HukanpoBanme (mo ymoud.)». 3aath Mporpammy aMmIuTUGUKAIMN CO
CIIEAYIOUIMMHU TapaMeTpaMHu:

[Tar Tewmm., °C Bpewms Herexuus Kpacurenu IToBTOpOB
1 94 3 mins No acquiring 1
94 15 secs No acquiring
. FAM/Green
Cyclin . 50
yelng 60 40 secs Acquiring JOE/ Yellow
ROX/ Orange

B oxne «Edit Profile / Pemakrop npoduisi» Haxars kHONKY «OK».
VCTaHOBUTh YyBCTBHTEIBHOCTh HpuOOpa B obmactu Hactpoek «Chanel Setup / YcranoBka kanamiay,
ucnone3ys kinapuiry «Edit Gain / YpoBens curnanay:

Green -5
Orange -5
Yellow - 6

Ipumeyanue. npu 603HUKHOGCHUU NPOOIEM (C6A3AHHBIX C 0CODEHHOCMbIO Padomuvl npudopa, a

UMEHHO C YCHIAHOBICHHbIM ONMUMAJIbHbIM OUANA30HOM _VDOBHA YCUICHUS CUZHAA (Imvopecueuuuu

HO Ue1e8biM KAHAIaM) Heo0X00umo npu nocaedyiouiux zanyckax npuoopa oasa INIIP-PB RotorGene
6000/RotorGene Q wna smane 8 nynxkma 7.2.1 npoeecmu agmomamuyueckyio ORmMUMU3AUUIO YDOBHEIL
CUZHANA CO2JIACHO Cle0VIiouiell UHCIMPYKUUU:
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B oxne «New Run Wizard / Macmep nosozo mecma» naxcams «Gain Optimization /
Onmumu3sayus ypoeHs CUZHANAY .

B omkpuiswemcs okne navimu u naxcams Ha exkaaoky «Channel Settings / Yemanoexku kananoe.

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

B nossuswemcs oxne «Auto-Gain Optimization Channel Settings / Ycmanosxku Aemo-
onmumusauuu ypoeus cuznana» Haxcamo «OK /IA» 0na kasxcooeo kanana.

Ilocne 3akpuimus oxna «Auto-Gain Optimization Channel Settings / Ycmanoexu Aemo-
onmumusauuu ypoeus cuznanay nocmasums 2anouxy «Perform Optimization Before 1 st Acquisition /
Boinonnumes onmumusayuio npu 1-n waze oemexyuu» u nasxcamo «Close / 3axpoimeoy.

Haxars xiaBuiry «Next / laaee».

3amycTuTh ammunpukanuo kHonkou Start run / Crapr.

B mosBuBIIEMCst TIOcTie Hadajga paboThl MpuUOOpa OKHE CO CBEACHHSAMH 00 oOpa3lax BHECTH Ha3BaHUS
obpasmoB, B cronbie «Type / Tum» ykazate «Unknown / O6pasem» mas obpasios, «Positive /
Monoxurteabublin» 11t [IKO u «Negative / Orpunarensnsiiiy 11 OKO. Haxars kinaBuiry «Finish /
3aKOHYHUTHY.

ITo 3aBepuienun [1L[P-PB oTpaGoTtanHbie mpoOUpPKH yTUIU3UPOBATH B COOTBETCTBUU C PEKOMEHIAIIUSMU
o opranu3anuu [1[P naboparopun, cormacao MY 1.3.2569-09 «Opranusanus paboTel 1a00paTOpui,
UCIIONIB3YIONINX METOABl aMIUTU(UKAIMN HYKJICHHOBBIX KHCJIOT TP paboTe ¢ MaTepuaioM,
coJiepKaluM MUKkpoopranusmsl [-IV rpynn natoreHHOCTHY.

7.2.2 Tiposenenue INIP-PB nas 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 3aaTh IUKJIOTPAMMY CO CIIEIYFOIMMHU
napaMmeTpamu:
Sample Volume 25 pl
1. 95,0 C for 5:00
2. 95,0 C for 0:15
3. 60,0 C for 0:40
+Plate read
4. GOTO 2,49
END
Haxare OK u coxpaHHUTh MPOTOKOJI HA KOMIIBIOTEPE B yI0OHOM paboueii marnke.
BHectu cBenienus 00 oOpasiax u kpacutessix. s atoro Bo Bkiajike Plate Beiopats omuro Create New.
Haxarp knHomky Select Fluorophores. B nosiBuBmiemcs okue BbiOpath kpacutenun FAM, ROX, R6G.
Haxats OK.
O003HauNTh Ha IUIAIIKE MECTOPACIIONOKEHHE 00PA3IIOB:

- [TepBas nmynka — IIKO. [l 3TOro BBIAETUTH JYHKY, B KOTOpoil Haxoautces npooupka ¢ I1KO, u B rpade
Sample Type BeiOpaTh cTpouky Positive Control.

- Bropas nynka — OKO. Jlyis 3TOT0 BRIIETUTH JTYHKY, B KOTOpOi HaxoauTcs npooupka ¢ OKO, u B rpade
Sample Type Briopats ctpouky Negative Control.

- Cnenyromas JyHKa - UCCIIETyeMBbIi oOpasern 1, 3aTeM — ucclieyemMblil oopaserr 2 U T.JI. B COOTBETCTBUU C
1. Ilopsinok cienoBanusi 00pasnoB. /i 5TOTr0 BBIIEIUTH BCE OCTABIINECS JTYHKH, B KOTOPBIX HaXOATCS
npooupku ¢ oOpasiiamu, u B rpade Sample Type BeiOpats ctpouky Unknown.
3amaTh M3MEpEHUE CHUTHaja BO BCEX NMPOOHMPKAX MO BBHIOPAHHBIM KpacuTelsM. I 3TOro BBIIEIUTH Ha
TUTAIIKe JIYHKH CO BCceMM uccienyeMbiMu npobupkamu (Bkiaodas [IKO nu OKO) u moctaBUTh rajouku B
KosoHke L.oad HanpoTHB Ha3BaHMI BCEX BHIOPAHHBIX B I1.5 KPacUTEICH.
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o N o o

no

3anaTh Ha3BaHUS BCEX HCCIEAyeMbIX oOpa3uoB. J[s 3TOro BBIIEIUTH JYHKH, B KOTOPBIX HAaXOIATCS
npobupku ¢ obo3HauaecMbIM oOpasiiom. B rpade Sample Name BBectn (wiu BbIOpaTh M3 yiKe
HUMEIOIINXCS) MMSI COOTBETCTBYIOIIErO oOpasiia. 3aTeM IOCTaBUTh Tajodyky B coceaned rpade Load.
[ToBTOPUTH TO K€ CaMOe I OCTABIIMXCSI 00Pa3IOB.

Haxares OK. JlaTh uMs mialike ¢ yKa3zaHHEM JaThl SKCIIEPUMEHTa U COXPAaHUTh MOJNyYeHHBIH (aitn Ha
KOMIIbIOTEpE B y100HOI paboyeii marnke.

Hauatpe paboty npubopa. st aToro BeiOpaTh 3akianky Start Run, B xoTopoi Hakarh kiapuiry Start
Run. 3agare ums Oynymiero (aiina ¢ ykazaHHueM JaThl poBeeHus dkcrepumenTa. CoxpanuTs ¢aiin Ha
KOMIThIOTEPE B YI0OHOM paboueii mamnke.

3adukcupoBaTh B pabodeM XKypHalle Ha3BaHue (aiia.

I[To 3aBepmenun I1LP-PB orpaboTrannbie mpoOUPKH YyTHIM3UPOBATh B COOTBETCTBUU C PEKOMEHIAIUSIMU
o opranu3anuu [1[P naboparopuu, cornmacao MY 1.3.2569-09 «Opranusanus paboTel 1a00paTOpui,
UCIIONB3YIOUIMX METObI

aMIUTM(UKAIMA  HYKJICUHOBBIX KHCJIOT TIpH paboTe ¢ MarepuaioM,

cojepsKamuM Mukpoopranusmsl [-1V rpynn natoreHHocTH.

7.2.3 Ilposenenue I P-PB nias npudopos AHK-32 (32M, 48).

Bxuttounts mpubop B COOTBETCTBUU C MHCTPYKIIMEH 110 SKCILTyaTallHH.

3anyctuthk nporpammy ANK Shell.

BriOpare Bknanky «BblcTpblii crapT». B mosBuBmemcs oxkne BeiOpath kpacutenun FAM, ROX, R6G.
3anate uMs Oyayuiero Qaiina, a Takke BeIOpath Tyl mpudopa (32 npobupku mnu 48 npoOHpoK).

B okHEe « AMIUIM(UKATOP» 3a]1aTh IPOrPAMMY aMILTH(PHKAIIUH.

Tun Temneparypa, Bpewms, t, | HaGmogenue |  Pacuer
T,C CEK.
N3oTepma
1 95 300 Bxutoueno
Hukmorpamma
(50)
1 95 15 BruroueHo
2 60 40 BxitoueHo Bxiroueno

Bo Bknaake «O0pa3ub» BHECTH ONKMCAHUE HCCIEAYEMBIX 00Pa3I0B U pacCTaBUTh 00pa3LIbl 110 TUIAHIIETY.
3aHecTH B paboumii )KypHai Ha3BaHUeE (ailsla TaHHBIX, COOTBETCTBYIOIIEE UCCIIEAOBAHUIO.

Jliid 3amycka ucciejoBanus HaxaTts Crapr.

ITo 3aBepmienun I11[P-PB oTrpaGoTanHbie mpoOUPKH YTHIM3UPOBATh B COOTBETCTBHM C PEKOMEHIAIUSIMHU
no opranuzaiuu [P naGopatopuu, cormacio MY 1.3.2569-09 «Opranuzanust paboTsl J1abopaTopHid,
UCIIONB3YIOUIMX METOAbl aMIUIM(UKAIMN HYKJIEMHOBBIX KHUCJIOT MpH paboTe ¢ MaTepuaioM,

coJiepKaluM MUKpoopranusMsl [-1V rpynn natoreHHOCTHY.

7.2.4. llposenenne IIP-PB nias npu6opos Dtprime / Dtlite.

Bxuttounts npubop B COOTBETCTBUU C MHCTPYKIMEH MO SKCILTyaTalluu.

3anyctuth nporpammy «RealTime_PCRy.

[lepen mpoBeaeHWEM aMIDTH(QHUKAIAKA HEOOXOTMMO 3allOJHHUTH TIPOTOKON HCCIECIOBaHUS (BKJIAIKa
«IIpoToko»). B xaxmoit cTpoke HEOOXOAUMO OTPETAKTUPOBATH CIICTYIONTNE JaHHBIC:

- Ne (HOMep mpoGupKm)

- R (mo6aBnenue ny0eir)

- THIT IPOOHPKH (00pazer, MOJ0KUTETBHBIH KOHTPOJIb, OTPHLIATEIBHBIH KOHTPOIb U T.11.)

- hbayopodopsr (FAM — cienndpuka, ROX — cienudpuka, HEX — BIIK.)

[Tocne 3amonHeHust TaOIUIBI ¢ JAHHBIMU O IPOOMpPKax HEOOXOIMMO YKa3aTh PacIojioKeHHe MPOOUPOK B
6noke ammudukaropa. Pacnonoxenue npodupok B 010ke aMIMdukaTopa cXeMaTHYHO 0TOOpaXkaeTcs B
IIPaBOM HUKHEHN YaCTH OKHA.
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3amyck mOporpamMmbl  aMIUTM(UKALMKA ~ OCYLIECTBISIETCS BO  BKIaAKke «3amycKk MNPOrpaMMbl
aMIuIn U KA.

[lepen 3amyckoM HEOOXOAWMMO BBIOpPAaTH 3apaHee CO3/JaHHYI0 MNPOrpaMMy aMILIM(pUKaAIMH,
OTpPEIaKTHPOBATH 00BEM paboueli cMmecu B mpodupke (25 Mx).

[MapameTpsl aMIuTHQUKAITIN:

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

2 00:40 60,0 Bxiroyena

HaxxaTph KHOIIKY «3aIyCTHTh MPOrPaMMy».

ITo 3aBepmienuu II1IP-PB orpabGoranHble pOOUPKH YTHIM3UPOBATH B COOTBETCTBUU C PEKOMEHIAIIUSIMHU
opranmzanuu TIL[P naGopatopuu, cormacno MY 1.3.2569-09 «Opranuzamuss paboThl J1a00paTOpHid,

HCIIOJB3YIOIHNX METOABI aMl'IJ'II/I(l)I/IKaHI/II/I HYKJICHHOBBIX KHCJIOT IIpH pa60Te C Marc€pualioM, COoACpKaAIIUM

MHKpoopranusmsl [-IV rpynn nmaroreHHocT».

7.2.5 llposenenue IIP-PB nis mpudopa QuantStudiob.

1. BximtouuTth pubOp B COOTBETCTBUU C MHCTPYKIIUEH MO SKCILTyaTaIUH.
2. 3ammyctuth nporpammy «QuantStudio Designs & Analysis Software».

3. Haxats kHOonKy OTKpBITH 3KcniepumenT (Open Existing Experiment). B oTkpbiBiieMcst OKHE BHIOPATh
npotokoi «Phyto DNA» u Haxkath kHOIKY OTKpBITH (Open).

Ipumeuanue: Iopsiook camocmosmenvro2o cozoanus npomokona «Phyto_ DNA»
A. Brniouums npubop 8 coomeemcmeauu ¢ UHCmpyKyuel no SKCniyamayuu.
b. 3anycmums npoepammy «QuantStudio Designs & Analysis Softwarey.

B. Haocamwv knonky Cozdame 3xcnepumenm (Create New Experiments) IESTEZEIE 5,
sxnaoxe Ceoiicmea (Properties) ¢ cmpoxe Hazeanue (Name) saoamo ums (nazeanue) Phyto DNA
akcnepumenmy. Hasxcamo enusy oxna knonky /Janee (Next).

2 QuantStudio™ Design & Analysis Softuare v1 43 - o x

File Edt Analysis Tools  Help

Method Plate Run Results Export

Experiment Properties O; save v

I Name [2021-01-01_000000] I

Barcode

User name

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

Manage chemistry details



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

Bpe Pecucmpayus Yucno
Hlae Cmaous Temnepamypa Bpems U3MeHeHUs pay
cucHana YUKI08
memnepamypol
1 Yoeporcanue 95°C 05:00 3,18°C/s -
1 TTLIP 95°C 00:15 3,18°C/s 50
2 2 60°C 00:40 2,44°C/5 o]
Haowcamo knonky Janee (Next).
Ofeéx mmem | 25 ulL Teumeparypa sarpesa kpemmes | 05,0 °C
ViepaaHne/MHKY O e
95 °C 95 °C
3.18°C/S
00:05:00 00:00:15 9.44°C/S
3.18°CF5
00:00:40
-0
B0x

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

Passive Reference None v

E. Bo eéxnaoke Pacmupennsie nacmpouxu (Advanced Setup) 6 6ioxe Muwmenu (Targets) oobasumo
KaHauwl 0Jisk Cuumvléanus ghnyopecyenyuu. /s 3mo2o HeodXo00UMO 8bINOIHUMY CledVioujue 0eticmeus:

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

- Haocamso na xnonky /Joéasums (Add). B nosisusweticsi cmpoke 6 epage Penopmep (Reporter)
sviopams ROX. B epage Hazsanue (Name) nanucamo ROX. B epage 'acumenw (Quencher) ssiopams None,
HAJ#CA8 HA AYEUKY.

- Haowcamov na xnonxy Jobasums (Add). B nossusweticsi cmpoxe 6 epaghe Penopmep (Reporter)
sviopamo VIC. B epagpe Hazeanue (Name) nanucame HEX. B epagpe Facumens (Quencher) esiopams None,
HAdCas HA AYEUK).



Quick Setup Advanced Setup
= Targets Add [# Action v
Name Reporter Quencher Comments Task Quantity
O B ram FAM None v X
ROX ROX None ~ X
O W Hex vIC None v x

Oz Save v

JK. Jlna  coxpanmenuss npomoxona naxcamv Knonky Coxpanums (Save)

Coxpanums npomorxon «Phyto_DNA» 6 yoobuyio nanky.

4. Tlepeiitu Bo Briaaky Ilnanmer (Plate) u HaxxaTh Ha BkIaaky Pacmmpennnie Hacrpoiiku
(Advances Setup).

5. BBox 00pasioB npousBoautcs B Tabnuiie Excel (moctynen Ha caiite OO0 «CuHTOI
http://www.syntol.ru/) mu6o B mporpammax Design and Analysis niau QuantStudio™ Design & Analysis
Software

6. CxonmupoBath moy4uBIiyrocs tadauiy Excel B mporpammy npubopa. Beiaenuts Bce 00pasiibl U B

Ta0JIMIIe TOCTABUTh TATOYKHU BO3JIe (IIyOpeclieHTHBIX kpacuteneil. Haxars kHomnky Jdasee (Next).

7. Hauatp paboty npubopa. J{iast aToro Haxxmure Ha kHonky HauaTeh mporon (Start Run) u BeiOpats
HY)KHBI CepHiHBII HoMep mpubopa. 3amaTh uMsa Oyaymiero ¢aila ¢ yKka3aHHEM JaThl TPOBEICHHS
skcriepuMenTa. CoxpaHUTh (ailll Ha KOMIIbIOTEpPE B y1I00HOM paboueil namnke.

8. Ilo
pexomennanusamu o opranuszamuu [P maGoparopun, cormacio MY 1.3.2569-09 «Opranuzaius paboThb
nabopaTopuii, UCHOJIB3YIOIINX METOAbl aMIUTM(PHUKAIUNA HYKJIECHHOBBIX KHUCIOT MPU pabOTe ¢ MaTepUaIoM,

COACPpIKAIUM MUKPOOPIraHUu3Mbl I-IV TPYIII MaTOICHHOCTU) .

7.2.6 Ilposenenne I P-PB nas npu6opa Gentier 96E/R

3apepuiennu [I[[P-PB orpaboranHbpie npoOupKy yTHIM3HUPOBAaTH B COOTBETCTBUU C

1. BxitounTh NpuOOp B COOTBETCTBUM C MHCTPYKLMEH MO IKCIUTyaTal|H.
2. 3amyctuth nporpammy Real-time PCR System
3. Haxars New Experiment
4. B oTKphIBIIEMCS OKHE 337aTh UMs 3kcriepuMenTa (Experiment Name) u BeIOpaTh manky Jist
coxpanenus (Save Path)
5. Haxartp New
6. Bo Briaake Run Setting 3agats mporpaMMy aMITH(UKaIUK CO CIACTYIONMMH TapaMeTpam
Stage Stage Type | Cycle | Time | Temperature | Fluorescence
1 Preincubation 1 05:00 95,0 None
2 2 _S'Fep _ 50 00:15 95,0 Noqe
Amplification 00:40 60,0 Reading

7. Bo Bkianke Experiment BeictaBuTh 00beM peakiionHon cmecu 25 mMki (Reaction Volume 25uL)

o

[MepeiiTu Bo Britagky Sample Setting

9. OO003HaUMTH Ha IUIAIIKE MECTOPACHIOIOKEHHE 00PA3IIOB!

- Ilepas nynka — IIKO. [lns 3TOro0 BRIAENIUTH JYHKY, B KOTOpoi Haxoautcs npobupka ¢ [IKO, u B rpade

Sample Type BeiOpaTh cTpouky Positive.

- Bropas nynka — OKO. [lyis 3TOT0 BBIAECTUTH JTYHKY, B KOTOpOi HaxoauTcs npooupka ¢ OKO, u B rpade

Sample Type BriOpaTs ctpouxy Negative.

- Crienyromias JyHKa - MccieLyeMblid oOpasern 1, 3aTeM — rcciaeayeMslii oopaser 2 U T.J. B COOTBETCTBUHU C
1.4 TlomecTuTh NPOOMPKH B aMIIMPUKATOP B peKOMEHAyeMOM mnopsiaAke. [y 3TOro BBIIEIUTH BCe


http://www.syntol.ru/

OCTaBINKMECS JTYHKH, B KOTOPBIX HAXOIATCS MPOOMpKU ¢ obpasmamu, u B rpade Sample Type BeiOpath

crpouky Unknown.

10. 3amaTe U3MepeHHne CUrHajia BO BCEX NMPOOMPKAX MO BHIOPAHHBIM KpacuTessM. J{Jis 3TOro BBIACIUTH Ha
TUTAIIKe JIYHKH CO BCeMHU uccieayemMbiMu podupkamu (Bkiatouas [IKO nu OKO) u mocTaBUTh rajouku B

kosionke Dye na kpacutenssx FAM, ROX, R6G.
11. Mpeiitu BO BriIagKy Run Monitoring u B OTKpbIBIIEMCS OKHE HaXkaTh Run.
ITo 3aBepmenuu I11[P-PB oTpaGoTanHbie mpoOHpPKH YTUIU3HUPOBATH B COOTBETCTBUHU C PEKOMEHIAITUSAMU 10
opraam3anuu [1[P naboparopun, cormacao MY 1.3.2569-09 «Opranuzarus paboTsl 1ab0paTopuid,
UCIIOJIB3YIOUIUX METObI aMITU(UKAIIMN HYKJIEMHOBBIX KUCJIOT MPHU paboTe C MaTepruaaoM, CoAepKaliuM
MHKpoopranusmsl [-IV rpynn nmaroreHHocT».

7.3 Ilpoueaypa u3mMepeHusi pe3yibTaTOB aHAJIN3A
OneHky pe3ynbTaToB MpoBoaiT ¢ omoinsio 110 nmpubopos mis [MIP-PB, nanpumep, «AHK-32 (32M,

48)», « CFX-96» niam 3KBUBAICHTHBIX UM (CM. 1. 5.1 HacTosmeld nHCTpyKIun). Kputeprem peructpanuu pocta

curHana QuryopecleHIy (Haaudue KMHeTHYeCKOW KpuBOM pocta curHana ¢uayopecuennun) B [10 mpudopos
SBJIICTCS BeMU4MHA moporoBoro nukina Ct, xoropas o3HauaeT o0y BenuumHy MeHee 50. OtcyrcrBhe
perucrpanuu pocra curraia npubopom ommckiBaetcs [10 mpubopa, Hampumep, Kak IpeaeibHas BEIHYHMHA
noporoBoro nukia (Ct > 50 B mpubopax «AHK»), nubo kak ee orcyrctBue (N/A B mpubopax (upmbl
«BioRad») u Tt.m. INogpobHas wHDOpManus NpHUBEJACHA B PYKOBOJICTBE IO JKCILUTyaTallMd KOHKPETHOTO

npuoopa.

7.4 O6padorka pesyastaros IIL[P-PB
7.4.1 Tlopsinok ouenku pedyabtaToB [1L{P-PB nns npuéopos RotorGene6000/RotorGene
[Tocne 3aBepmieHus aMIuIpHUKALUK OTKPBITH HYKHBIH (haitn B mporpamme «Rotor-Geney.
Haxarp B Menwo mnporpammbl «Rotor-Gene» kiaBumry «AnalysiS/AHanm3», BbIOpaTh 3aKIalKy
«Quantitation/KoJsimuecTBeHHbIi1».
BriOpath ctpoky ¢ kpacutenem Green m Haxkarh kiaBuiry «Show/Iloka3aTb». B oTKpbIBIIEMCsS OKHE
MOSIBATCSI KHHETUYECKUE KPUBBIE B JIOTapU(MHUECKOH HIKaJIE.
B menro okna «Quantitation Analysis/KoJinuecTBeHHBII aHAIN3» aKTUBHPOBATH:
«Linear Scale/JInneiinas mxaa»
«Dynamic Tube/Iunamu4. pou»
«Outlier Removal/¥crpanenue BoiopocoBy» - 10%

«Slope COFFBCt/KOppeKT. YKJOHA» [Ipumeuanue. [Ipu evinonnenuu onepayuu «Koppexyus ykionay» HeoOX00umo
cnedums, 4mobOvl He NPOUCXOOUNO KAPOUHAIbHBIX UBMEHEHUll 8 DUCYHKE KUHeMmUYecKUx Kpusevlx (Hanpumep, Kpugvle Oe3
noovema ayopecyenyuu nocie «KOppekyuu YKIoHa» npeoopasyiomcs 8 JUHULU ¢ NOJOACUMENbHOU OUHAMUKOU (iyopecyenyuu
u yenom uaxnoua). Ecnu 6 pe3ynomame npogedeHus OAHHOU onepayui npoucxoosam KapOUHAIbHblE USMEHEeHUs 6 PUCYHKe
KuHemuueckux Kpugvlx, mo onepayuto «Koppexyus yxiona» moocno nposooums TOJIBKO oOna obpasyos ¢ noovemom
¢ryopecyenyuu 6 oannom xauane, m.e. IHOJIOKHTEJ/IBHBIX no oannomy kanany!

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

«Threshold/TTepor» - 0,05 u «Eliminate cycles before/Mckarounts mukiabt 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.

[IpoBecTn nHTEpIIPETALNIO PE3YJIBTATOB, KAK OMUCAHO B I1.7.6 HACTOSAIEH HHCTPYKIWH.

7.4.2 O6padoTka pe3yanbtaToB [ILP-PB nas npudopa CFX96
OtkpeiTh ¢aiin B nporpamme «Bio-Rad CFX Manager». [{ns storo B mento File Beiopats Open—Data
File, naiitn oOpabartbeiBaeMblii (hailsl 1 OTKPBITH €ro.
VY CcTaHOBUTPH pacyeT pe3ysbTaToB aHaidu3a MeTogoM Regression. {ns storo B meHto Settings Beiopars Cq
Determination Mode—Regression.
[IpoBecTn nHTEpIIPETALNIO PE3YJIBTATOB, KAK OMUCAHO B I1.7.6 HACTOSAIEH HHCTPYKIWH.



7.4.3 O6padoTka pesyabraToB IIIIP-PB nist mpudopos Dtprime/Dtlite
1. Tlocne 3aBepieHus aMuTH(pHUKAIUK OTKPBITh HYKHBIH (aiin B mporpamme «RealTime PCRy.
2. Ilepen orneHKoM pe3ynbTaTOB HEOOXOAUMO YCTAHOBHUTH CIICAYIOIINE HACTPOHKH:
— Tun ananusza: MyasTHILIEKC
— Merona: I'eomeTrpuyecknii

o IR .. v
— BBI6paTB OIITUYCCKHUU KaHaJl

— B mpaBoM HmWKHEM yriy OTKpPHITh «PeXKHMMBI NMPOCMOTPa JaHHBIX»; BBIOpaTh «Pemxum
Fam/Hex/Rox/Cy5»

— Ilpu HeoOxomumocTu BbIOpaTh «M3MeHHMTHL MacmITad oJHOTO u3 KaHaioB». [lpu
HeobxoauMocTH BelicTaBUTh 1t FAM macmrrad ot 30 10 50%

Auio
— Tlox rpadukamu HaxkaTh ABTOIIKAJTY |~ “i» On | s BbIPAaBHUBAHUSA
— B Tabnwuie cripaBa BeIOpaTh B 3aKiaake «Pe3yabTarbdy « MyaIbTHILIEKC»
3. TlpoBecTr MHTEpHpPETAIUIO PE3YIBTATOB, KaK OMUCAHO B 1. 7.6 HACTOSIIEH HHCTPYKITUH.

7.4.4 Oopabotka pesyabTaToB [ILP-PB nis npudopos AHK-32 (32M, 48)
1. Tlo oxOHYaHMU 3aBEPUINTH UCCIICAOBAHIE B COOTBETCTBUH C HHCTPYKIKEH K PHOOPY.
2. B mporpamme «ANK Shell» naxxats «IIpocMoTp (paiijioB JaHHBIX» U OTKPBITH (Paiii ¢ pe3ynbTaTaMu
UCCIIeI0BaHMsl, BEIOPAB €ro B MaIlKe COOTBETCTBYIOLIETO NMproopa.
3. IIpoBecTu nHTEpHpETALMIO PE3YIBTATOB, KAK OMMCAHO B 11.7.6 HACTOSILEH HHCTPYKIMH.

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 KHHETUYECKHE KPUBBIC B JIMHEHHYIO mIKaly. [ 3TOro HaxaTh Ha UKOHKY IokazaTe
HacTpoiiku ¢aiina (Show Plot Settings). B mosiBuBmiemcs okHe BbiOparh Tun rpaduka — JIuneinsblit
(Graph Type — Linear).

3. TlpeoOpa3oBarh MosydeHHbIC JaHHBIE B HEOOXOAUMBIN (pOopMAT C MOMOIIBIO crenuaabHoro mabnoHa Excel
st QuantStudioS, aktyanen B ciaydae 00pabOTKH pe3yiabpTaToB B mporpamme «QuantStudio™ Design &
Analysis  Software» (moctymen Ha caidte OOO «CunTOom», mapons st .rar  Syntol42!
http://www.syntol.ru/).

4, [TpoBecTu MHTEPIIPETALINIO PE3YIHTATOB, KaK ONMKUCAHO B I1.7.6 HACTOAIIEN NHCTPYKIIMH.

7.4.6 OdpadoTka pesyastaToB [IL[P-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 HMHTEpHpETanHio pe3yibTaToB, KaK OMUCAaHO B 11.7.6
HACTOALIEH MHCTPYKIIMH.

7.5 Y4er pe3y1bTaTOB aHAJIN3A

Pe3ynbraThl aHaM3a He MOIeKAT yUeTy:

- B CITydae OTCYTCTBHS peructparmn pocta curana OKO n OKO-B no kanany R6G/HEX/Yellow/VIC
(FIOKHOOTPHUIIATEIBHBIN PE3yJIbTAT BCETO IKCIIEPHUMEHTA);

- B cirydae peructpanuu pocta curiana OKO (OKO-B) xots 6s1 o mo6omy u3 kanaios FAM/Green,
ROX/Orange (J10XKHOMOIOKHUTEILHBIN pe3yIbTaT BCEro dKcrepuMenTa). Benmnuuna nmoporosoro mukiaa Ct mpu
3TOM HE UMEET 3HAYCHHUSI.

- B CJIy4ae OTCYTCTBMS PETHCTPAllMU pOCTa CUTHANIA B POOUPKE € UCCIEIyeMbIM 00pa3IoM 10 KaHaTy
R6G/HEX/Yellow/VIC onHOBpeMEHHO ¢ OTCYTCTBHEM CHMIHAla OJHOBPEMEHHO II0 O00OMM KaHajIaM
FAM/Green m ROX/Orange (J10)XxHOOTpHLIATEbHBINH PE3yIbTaT B KOHKPETHOH MpoOupKe);


http://www.syntol.ru/

- B Cllydae OTCYTCTBHS perucrpanuu pocrta curHana I[TKO mo xanamam FAM/Green u ROX/Orange
(JIOXKHOOTPHUIATEIBHBIN PE3YIBTAT BCETO SKCIICPUMEHTA).

Pe3ynbraThl aHamM3a NOAIEKAT YUETY:

- B ciiyuae oTcyTcTBHs pocta curHana ¢uyopecuenimn OKO (OKO-B) no kanamam FAM/Green u
ROX/Orange omHOBpeMEHHO ¢ perucrpaiyeid pocra curnaina mo kanany R6G/HEX/Yellow/VIC;

- B Cllydyae PErHCTpallMd pOCTa CUTHAJA B MPOOHMPKE C MCCICAYeMbIM OOpa3loM MO KaHaly
R6G/HEX/Yellow/VIC ogHOBpeMEHHO ¢ OTCYTCTBHEM curHaia o kanaimam FAM/Green m ROX/Orange;

- B ciryyae peructpanuu pocra curaaia [1KO no kananam FAM/Green u ROX/Orange.

Peructparnus pocra curnana (GiayopecieHIIMU B MUKPOIIPOOUPKE ¢ UCCIEAYEMBIM 00pa3IoM Mo KaHaITy
FAM/Green cBHACTEIBCTBYET O Hanmuuuk B oOpasie crnenuduueckoro ¢parmenrta JIHK Candidatus
Phytoplasma solani, o kananry ROX/Orange cBuierenbCcTByeT O HaJUYMU B 00pasiie creruduyeckoro
¢parmenta JITHK Candidatus Phytoplasma vitis. Benuuuna mnoporosoro iwkna Ct mpu 3TOM He HMeEeT
3HAYCHHSI.

WuTteprperaliyio pe3ysibTaToOB aHaIM3a IPOBOAST COTIIACHO TA0IHIIC.



7.6. UnTepnpeTanus pe3yJJbTaTOB aHAJIM3A € HCIOJIb30BaHNEM HA00pa peareHToB
«Candidatus Phytoplasma solani +Candidatus Phytoplasma vitis-PB»

Pesynprat [P o xanamy

bayopeceHun
O6pa3ert
FAM ROX R6G Wurepriperarus pe3yibrara
C.Ph. solani C.Ph. vitis BIIK
PesynbraTsl Bcero aHanm3a He MOIeKaT YUETY B II00OM U3 CIEIYIONINX CITyYacB
KO B B B JloxxHOOTpHUIIATEIBLHBIN PE3YIIbTAT,
unruouposanue [11[P-PB

OKO-B JIO’)KHOMONOXKUTENBHBIN pe3ybTarT,

I[HonoxurenbHbIN

KOHTaMMHaNus B npouecce Boienenus JJHK

JIF000M —
OKO pe3yabTar 1o Jr000My U3 KaHaJIOB JIOKHONIOJIOKHUTEIBHBIA PE3ybTaT,
KOHTaMuHalus B xojie nocranosku [11[P-PB
Pe3ynbTarhl aHanu3a He MOJyIekKaT YUETY 1711 KOHKPETHON MpoObI
npoa B B B JloxkHOOTpHILIATEIBHBIN PE3ybTaT,
unruouposanue [11[P-PB
P€3y.HBTaTI>I aHaJIu3a I1oJJ1exxatT y‘-IéTy IIPpU IMOJIYUCHHUH CICAYIOIHNX PE3YJIBTATOB
Habop pearentoB cnenuduyueH B OTHOIICHUN
KO + + mro6oit | JIHK Candidatus Phytoplasma solani u JTHK
Candidatus Phytoplasma vitis.
OKO - — + KoHTamuHanus orcyTcTByeT
. | KoHTamuHanuus oTCyTCTBYET.
OKO-B B B Jodoit Ha6op mns seinenenus JJHK paborocniocoben
B npo6e conepxurcsa JJHK Candidatus
<40 ct - + Phytoplasma solani, JIHK Candidatus Phytoplasma
Vitis oTcyTcTBYeT.
B npo6e conepxxutcs JJTHK Candidatus
- <40 ct + Phytoplasma vitis, THK Candidatus Phytoplasma
npoda solani orcyrcTByer. .
B npo6e conepsxurcs [IHK Candidatus
<40 ct <40 ct aroboii | Phytoplasma solani u IHK Candidatus
Phytoplasma vitis.
B mpo6e otcyrcrByror JJHK Candidatus
- - +

Phytoplasma solani u JTHK Candidatus Phytoplasma

vitis.




8 YCJIOBUSA XPAHEHUSA, TPAHCIIOPTUPOBAHUA U DKCIUVIYATAIIUU

8.1 YcioBus xpaneHust

HabGop pearentoB «Candidatus Phytoplasma solani+Candidatus Phytoplasma vitis-PB crienyer
XpaHUTh B CyXOM, 3alllMIICHHOM OT CBeTa MecTe Ipu Temieparype oT munyc 18°C go munyc 20°C.
CyMMapHBbIil CPOK XpaHEHHUs IpH TeMIiepaType OT Iioc 2 110 mitoc 8°C He JO0MKEH MPEBBINATh S5 CYTOK B
TE€YEHHE CPOKa FOJTHOCTU Habopa peareHToB.

8.2 YcJ10BHSI TPAHCIIOPTHPOBAHMS

TpancnoptupoBanre Habopa pearentoB «Candidatus Phytoplasma solani+Candidatus Phytoplasma
Vitis-PB  1O/DKHO TMPOW3BOIUTHCS KPBITBIM TPAHCHOPTOM (aBTOMOOWJIBHBIM, KEJIE3HOJAOPOKHBIM JTHOO
BO3JIYIIHBIM) 1pu TemiiepaType oT Munyc 18°C no munyc 20°C. [JomyckaeTcsi TpaHCIOPTUPOBAHUE JI0 5 CYTOK
pu Temieparype 1o mitoc 8°C.

8.3 Cpok rognoctu

Cpox romHoctu Habopa «Candidatus Phytoplasma solani+Candidatus Phytoplasma vitis-PB
cocTaBIsieT 12 MecsIIeB ¢ AaThl BBIITYCKa MPEANPUATUEM-U3TOTOBUTEIIEM.

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

8.4 Undopmanus no 6e30nacHON yTUJIN3aUNU

Hcnonp30BaHHBIE TPOOMPKH C aMIUIMKOHAMH, HAKOHCYHHWKH, TEPYaTKH, BETOIIb I O0OpabdOTKH
noBepxHocrted B [1L[P-6okce, coOMparOT B MJIACTUKOBBIE 3aKPHIBAIOIINECS EMKOCTU, BEIHOCAT B Pa004yI0 30HY
4-1 (mbo creuManbHO TMPEJHA3HAYCHHOE BCIOMOTATEIbHOE IIOMENIEHUE) C IEeNbl0 MOCIeTYyIOIei
uHakTuBanud (MY 1.3.2569-09).

Ha0opsb! ¢ UCTEKIIMM CPOKOM T'OJTHOCTH, a TaK)KE€ B CIIydae IMOBPEXKAECHUS YHAKOBKH, YTUIM3UPYIOT IO
KJlaccy A, Kak S3IUJIEMHUOJIOTHYECKH Oe3omacHble 0TX0Abl, 1Mo cocraBy npuOmmkeHHele k TBO (CanlluH

2.1.7.2790-10).

8.5 N'apanTuiinbie 00513aTEILCTBA POU3BOAUTEIIS

[TpenmpusTHe-MPOU3BOIUTENb TAPAHTUPYET COOTBETCTBHE (PYHKIIMOHATBHBIX XapaKTePUCTHK Habopa
TpeOOBaHUSAM, YKa3aHHBIM B TEXHUYECKOM M DKCIUTyaTallMOHHOW TOKYMEHTAallUd, B TEYCHHE YCTaHOBIEHHOTO
cpoka rogHoctH (12 mecsiieB) mpu cOOII0IEHUHN BCEX YCIOBHI TPAaHCTIOPTUPOBAHUS, XPAHEHUS U TPUMEHEHUS.

Pexnamanmu Ha kadectBo «Candidatus Phytoplasma solani+Candidatus Phytoplasma vitis-PB
HanpaBATh Ha npennpustue-uroroputreab OO0 «HII® Cuntom» (125499, MockBa, Kponmraarckuit
OymeBap, a. 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).

[Ipu BbIsIBIEHMM NOOOYHBIX JIEHCTBUM, HE YKa3aHHBIX B HMHCTPYKIUHU [0 MPUMEHEHHIO Habopa
peareHToB, HeXeIaTeIbHbIX PEeaKLUil MPU €ro MCIOJIb30BaHUH, (JaKTOB U 0OCTOATENBCTB, CO3JAIOIIUX YTPO3y
KU3HU M 3J0pPOBbI0 TpaXKJaH W MEAMIMHCKUX pPaOOTHUKOB IpU TNPUMEHEHUH Habopa peareHToB,
pEeKOMEeHAyeTCcs HalpaBUTh cooOmieHue Ha mnpennpustue-usrorosureab OO0 «HII® Cunrtonm» mo aapecy,
yKa3aHHOMY BBILIE, U B YIIOJHOMOYEHHYIO FOCYAaPCTBEHHYIO PETYIHPYIOIIYI0 OpraHU3alUIo0 B COOTBETCTBUHU C
JEMCTBYIOIUM 3aKOHOAATEIBCTBOM.

Jara mocneaneit pexakmun: 05.12.2025.
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