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«Candidatus Phytoplasma vitis-PB»

NHCTPYKIMUS no npuMeHeHu10



1 HABHAYEHUE U OBJIACTSH IPUMEHEHUSA
1.1 ITotHOE HA3BaHUE

Habop pearentoB s BoisiBnenust JJTHK Bo30yuTesst 3010TUCTOTO MOKENTCHHS BAHOTPAIa METOIOM
MOJIUMEPa3HOM ICIHOM peakiuu B peanbHoM Bpemenu «Candidatus Phytoplasma vitis-PB» (ITL[P-PB)
1.2 Obs1acTh NPpUMeEHEHUSA

Habop pearentoB «Candidatus Phytoplasma vitis-PB», mnpeanasuauen mus ob6napyxenus JHK
Candidatus Phytoplasma vitis.

OcHoBHoii pacrenme-xo3sun Candidatus Phytoplasma vitis sto pacrenuss poma Vitis. Taxke
oOHapy>XKMBaeTCsl B OapBUHKE M KIICBEPE.

HaGop MokeT OBITh HCIIONIB30BaH B JIAOOPATOPHBIX IEHTPAX W HHCTHTYTaX, MPOBOIAIINX KOHTPOJb
KapaHTUHHOTO (DUTOCAHUTAPHOTO COCTOSIHUSI PACTEHHU, B TOM YHCIIE MOCAJOYHOrO Marepuana B IEsIx
oonapyxenust JTHK Candidatus Phytoplasma vitis. Habop mo3BosisieT Ka4eCTBEHHO ONPEICIUTh, COACPIKUTCS
au B oopasiie JIHK Candidatus Phytoplasma vitis.

JlnarHocTHKa pacTeHHi BUHOIpaaa ¢ moMoinsio Habopa «Candidatus Phytoplasma vitis-PB» Bo3mokHa
Ha BCEX 3Talax ero BEreTallMOHHOIO Pa3BUTHS METOJIOM MOJUMEPA3HOM [IEMHOW PeakIMy B peaibHOM BPEMEHH
(TIL[P-PB).

2 XAPAKTEPUCTUKA HABOPA

KoMmoHeHTbI Habopa SIBISIFOTCSI OJHOPa30BBIMH.

Habop pearentoB «Candidatus Phytoplasma vitis-PB» He TpeOyeT TeXHHYECKOTro OOCITy)KHBaHHUS U

KaJIUOPOBKH.
2.1 CocraB nHadopa
HaGop peareHToB COCTOHMT U3 4 KOMIIOHCHTOB.

Ne| CocTaB KOMILIEKTA Onucanue Oo0beMm KoJ-Bo

[Ipo3pauHas KUAKOCTh

1 | Peakuuonnas cmech «Ph.vitis-BIIK»
CBETJIO-CHPEHEBOIO 1[BETA

1,10 M1 | 2 mpoOupku

npo3payHas OecrBeTHas

X +
2 | SynTaq AHK-nosmmepasa T+, 5 eq/mn KIITKOCTD

0,05wmn | 1 npoGupka

[TonoxxutensHbIN KOHTPOIBHBIN 00pasell,
3 | comepxaruii pparment JJHK Candidatus
Phytoplasma vitis, IIKO «Ph.vitis»

npo3pavdHast 6CCLIBeTHa$[

0,10 mn | 1 mpoGupka
KHJIKOCTD

npo3pavdHast 6CCLIBeTHa$[

4 | OtpunarenbHblii KOHTPOJIbHBIN 00paszen, OKO
KHJIKOCTD

0,20 mn | 1 mpobupka

2.2 KotmyecTBO aHAJIM3UPYEMbIX POO
HaGop paccuntan Ha nposenenue 100 peakiuii, BKIro4as KOHTPOJIbHbBIE 00pa3Ibl.

2.3 llpuHuun meroaa.
Oobnapyxenne crnenupuueckux ¢parmenrop JHK Candidatus Phytoplasma vitis ocHoBano Ha

HCIIOJIb30BAHUN METO/1a MYJIbTUILUIEKCHON NOJIMMEPA3HON LIETTHON PEAKIMU C MIOJYyYEHUEM PE3yJIbTaTa B PEKUME
peansHOrO Bpemenu — [11[P-PB.

B ocnoBe merona IILIP-PB nexutr u3MmeHeHue curHana (ayopecleHLIMH B XOJA€ pPEaKkUudh. ITO
U3MEHEHHE  TPOMCXOAUT  Onarojapst — HCHosib30BaHMIO  crneuupuyeckoro  ans  uckomort  JIHK
OJIMTOHYKJIEOTHIHOTO 30HJ1a, KOTOPBIH, MOJ00HO MpaiiMepy, B XOA€ PEaKIMU CBS3bIBAETCS C OJHOW M3 Ienen
ammuinkoHa. K 5 w3’ koHumam 30HAa mpucoedAuHeHbl Guyopodop U TacuTenb (PIyopecleHlHnu
cooTBeTCTBeHHO. [Ipu BO30yxaeHNMM MOjeKyJ bl (iayopodopa cBeToM ompeneaeHHONW MJIMHBI BOJHBI JaHHAs
MOJIEKYJIa MCIyCKaeT CBET APYrod IJIUHBI BOJHBL. 3a cyeT OJM30CTH MOJEKyd (uiyopodopa M TacHTENs
(GiyopecueHIIMY, HaXOIALIMXCSl Ha OJHOM 30HJE, MOCIEAHUN IOIIOIAeT (DIyopecleHLn0, U H3MEHEHUs
AHAJMTUYECKOT'O CUTHAIAa HE MPOMCXOUT. B pesynbTare paciiervienus cneuuduyeckoro ans uckomoit JJHK

OJIMT'OHYKJICOTUAHOT'O 30Ha Taq-HOHHMCpaSOﬁ Ha 3Talc 3JIOHTalluU IIpUu TeMIICpaTypax OKOJIO 600C, TaCHUTCIIb
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MpeKpaIniaeT Mmoraomarh (HIyopecieHnio JaHHoi MoeKybl guryopodopa (texromorus TagMan). C kaxasiM
nukioM [P uncno ocBoO0XIeHHBIX MOJIEKY (uryopodopa SKCITOHEHITHAIBHO BO3pacTaeT (PUCYHOK 1).

4 uuka DKCNOHEHNHAJbHASN
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GE
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16 konuii 35
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PI/ICYHOK 1- HpI/IHI_II/Il'I AHAJIIMTUYCCKOI'O ITpo1ecca

[TocranoBka peakuuu I[IL[P-PB ocymectBisiercss B cHelUalbHBIX NpuOOpax - aMmIuTMHUKATOpax,
Hanpumep, «AHK-32 (32M, 48)» (MAII PAH, r. Caukr-IletepOypr, Poccus), «CFX-96» («BioRady, CILA),
«Rotor Gene» (Qiagen), «DT» («IHK-texnonorus», Poccus), QuantStudio5 (Thermofisher, CIIA) wim
SKBHUBAJICHTHBIX I10 XapaKTepUCTUKaM (cM. 1. 5.1 HacTosIIed HHCTPYKIIUN).

[Tpu ammumdukanun metogom ITLP-PB B Habope ncmonb3yroTes JABa OJUTOHYKICOTUAHBIX TpaiMepa,
dnankupyronmx cnenudpuueckuit pparment JJTHK Candidatus Phytoplasma vitis, u 1Ba oJMrOHYyKI€OTHIHBIX
npaiimepa, ¢mankupyromux JHK BHyTpenHero mnomnoxutenbHoro koutpons IILP-PB, a takxke naBa
dbayopecueHTHbIx 30HAa. llpomecc ammumdukanuu  cnerUUYHBIX  (parMEHTOB  3aKIIO4YaeTcs B
MOBTOPSIIOLIMXCS LUKIAax TemneparypHo neHarypauuu JIHK, oTxura npaiiMepoB ¢ KOMIUIEMEHTApHBIMU
IIOCJIEIOBATEILHOCTIMU M IOCIEAYIOIIEH JOCTPOMKE IMOJMHYKICOTHIHBIX Lened ¢ 3tux npaiimepos JIHK-
MTOJIMMEPA30M € IETEKIMEN pe3yJIbTaTOB B PEKUME PEaIbHOTO BPEMEHU.

Habop pearentoB «Candidatus Phytoplasma vitis-PB» mo3Boisier 0 JHOBpEMEHHO BBISBISATH B OJHOM
peakuuoHHON cMmecu creruduunbiii s Candidatus Phytoplasma vitis ¢parment rena SecY (mo kanamy

¢yopecuenimn =  ROX/Orange, a Takke BHYTPEHHUH MOJOXUTENbHBIA KOHTPONL — IO KaHaIy
dmyopecueniu R6G/HEX/Yellow/VIC.

[Ipaiimepsl, TpUMEHseMble B JJaHHOHW CHCTeME, CKOHCTPYHUPOBaHbl TakKUM 00pa3oM, UTOOBI
obHapyxuBaTh 92% BceX MTaAMMOB IIEJIEBOIO OOBEKTA TOCICIOBATCIIEHOCTH KOTOPBIX HAXOJHIUCHL B 0ase
nanabix NCBI Nucleotide na 18.03.2019 (www.ncbi.nlm.nih.gov). Bropast peakiust — BIIK (Buytpennero
[TonoxxurensHOr0 KOHTpOIIS) — HEOOX0AMMA TS UCKITIOUEHUS JIOXKHOOTPHUIIATEILHBIX PE3YIbTaTOB.

2.4 OrpanunveHust MeTOIAa

B wuccaenyemom marepuane JIHK Candidatus Phytoplasma vitis moxxer ObITh He OOHapyXeHa IO
npuunHe uHruouposanus [11P-PB n/unu nenocratounoit a¢pdexruBnoctu Beiaenenus JHK.

IIpnurHONM TOJy4EHHs JIOKHOIIOJNOKUTEIBHOIO pe3yJibTaTa sBJISETCS KOHTAMHMHALMS Ha JTare
Boienienuss HK nubGo mposenenus peakuuu IIIP-PB. JIoKHOMONOXUTENbHBIA pe3yibTaT BBIABISETCS C
TTOMOIIIFIO OTPUIIATEITLHBIX KOHTPOJIBHBIX 00pa31ioB BeiAenenus u [1L[P-PB (m. 7.5 Hacrosmei nHCTpYKIUN).

3 AHAJIMTUYECKUE XAPAKTEPUCTHUKH



3.1 CneunpuyHoCcTh

Crenu@uuHOCTh — J0XKHOOTPULIATENIbHBIE PE3YJIBTATHI IIPU aHAINU3E 00pa3lioB PacTEHUH, CoAepIKaIUX
JHK neneBoro o0beKTa, OTCYTCTBOBAIIH, JIOXKHOTIOIOKUTENIbHBIE pe3yIbTaThl pH aHaiusze oopasuos JJHK, He
COZIep KAIINX BBILICTIEPEUUCIICHHBIE CrIeU(pUIecKrue PparMeHThl, OTCYTCTBOBAIIH.

4 MEPBI ITPEJOCTOPOXKHOCTHU ITPU PABOTE C HABOPOM

PaGoty npoBozsT B coorBeTcTBHU ¢ TpeboBaHusIME MY 1.3.2569-09 «Opranuzamnus padboTs! 1a00paTopuii, NCIIOIB3YIOMINX
METOABl aMIUM(UKAINN HYKJICHHOBBIX KHCJIOT MpH paboTe C MaTepHalioM, COAEpKaIldM MHKpoopranm3Mbel -1V rpymm
MTATOTCHHOCTH».

4.1 Heo0xoauMocTh 00yueHHs MEPCOHAJIA

Jnst paboThl ¢ AaHHBIM HAOOPOM PEareHTOB HEOOXOIUMO YYaCTHE CIICHHAIMCTA C BBICIIUM HJIM CPEAHUM MEIHLUHCKUM,
OMOJOTNYECKUM (BETEPHHAPHBIM) WIIM arpOHOMHYECKUM 00pa30BaHKEM, MOJYUHBIIETO JOIOIHHUTENIFHOE ClIeHaibHOe 00pa3oBaHue
Ha Kypcax MOBBIMIEHUS KBIN(UKALUH 10 MOJIEKYJISIPHO-ONOJIOTHYECKUM METOAaM AMAarHOCTHKU. [lepcoHan M0mKeH MMETh HaBBIKK
paboThl C OMOXMMHUYECKIMHU PEaKTUBAMU M COBPEMEHHBIM JIa00PAaTOPHBIM 000y I0BaHHEM.

4.2 Mepbl 6e30macHOCTH, MO3BOJISIIONINE MPETOXPAHITH ONepaTopa

Bce KoMIOHEHTHI Ha0Opa B MCIOIb3YEMbBIX KOHIIEHTPAUUSX SBISIOTCS HETOKCHYHBIMU, BPEJHOTO BIMSHHS HA OPraHU3M
omeparopa He oka3bBaioT. [Ipu pabote ¢ HaboOpoM ciexyeT CoOM0AaTh OOBIYHBIE MEPHI IIPEIOCTOPOKHOCTH AJIS JIAOOPATOPHIA:

- I0JIb30BATHCS TA00PATOPHBIMH NEpYATKAMH M HaJIeBATh 1a0OPATOPHBIE XaNIaThl,

- HE IPUHUMATH IHIIy, TUTh WM KypPHUTh B 1Ta00PaTOPHBIX OMEIICHUSIX;

- ocJie paboThI ¢ Mpo0aMy M PeaKTHBAMH CJIEAYET TIIATEIHHO BEIMBITH PYKH BOAOH C MBIJIOM.

N36erath KOHTAKTa C KOXKEH, TI1a3aMH U CIIM3UCTBIMU 000JI0UKaMH, TIPH MONIaIaHAX Ha HUX KOMIIOHEHTOB HA0Opa MPOMBIThH
OOJIBIIMM KOJIMYECTBOM BOJbl. [Ipu mnpueMe BHYTpPh KOMIIOHEHTOB HaOopa peareHTOB 3a MEIAMIMHCKOW IIOMOIIBIO CIEIyeT
00paTUTHCSI HEMEJICHHO.

Crenu¢uxaryu no 6e30MacHOCTH IPEJOCTABIAIOTCS 0 3aIpoCy.

4.3 Heodxoaumbie Mepbl NPeA0CTOPOKHOCTH B OTHOLIEHNH BJIMSIHUS (PU3HUYECKHX (haKTOpOB

[Tpu ucnonbp3oBaHuu Habopa peareHTOB HET HEOOXOIUMOCTH NPUHUMATh MEPBI MPEJOCTOPOKHOCTH B OTHOLICHUU BIHSHUS
MAarHHUTHBIX HOHeﬁ, BHCIIHUX JJICKTPUYCCKUX BO3ﬂeﬁCTBHﬁ, QJICKTPOCTATUYCCKUX paspdaa0B, AABJICHUA WX NEPCHaaoB JaBJICHUA,
Heperpy3KH, HICTOYHUKOB TEPMHYECKOTO BOCIUIAMEHECHHSI.

4.4 HeoO6xonumble Mepbl PEAOCTOPOKHOCTH NPOTHB CHELUAJbHBIX PUCKOB

IIpn wncnonp3oBaHuM HAOOpa pEareHTOB HET HEOOXOJMMOCTH IIPUHHMAaTh MEPHI NPEIOCTOPOXKHOCTH IPOTUB JIHOOBIX
CHELHaTIbHBIX PUCKOB IIPU MCIIOIB30BAHUH WM PEATN3AINH, TIOCKOJIBKY B COCTAB M3/EIHS HE BXOJIT BELIECTBA YEIOBEYECKOTO HITH
KHMBOTHOTO MPOMCXOXKICHUS C YIETOM HX MOTCHIINATbHON HH(EKIIMOHHON IPUPOIBI.

5 OBOPYIOBAHUE U MATEPHUAJIbI, HEOBXOJAUMBIE IIPU PABOTE C HABOPOM

5.1 PexkomeHayeMoe H3MEPUTEIbHOE 000Py10BaHHE

[pubop mms IMLP-PB — 3aperucrpupoBanHbiii B PO u mMerommuil KaHaIBl ACTEKIHH, COOTBETCTBYIOIIUE KPACHTEISIM
FAM/Green, R6G(HEX/Yellow/VIC), ROX/Orange, Cy5/Red (niub0 uX CHEKTpaJbHBIM aHAJIOraM) CO CIEAYIOIIUMHE
XapPAKTEPUCTUKAMU — Amaxc.s036./Maccon. (N1 — 4850M/520HM, Ne2 — 530uHM/560HM,Ne3 — 580umM/620uM, Ned — 630uM/670HM),
Hanpumep, «AHK-32 (32M, 48)», «CFX-96».

5.2 Yka3zaHusi 0 He00XOIMMOCTH MCIOJIb30BAHNS CIIENHAJLHOT0 000py10BAHUS

PaboTy ¢ HabopoM ciieayeT MPOBOAUTh B HACTOJIBHOM OOKCe ¢ OakTepuIMaHON Jammoil (Hanpumep, BAB-IIIP-«Jlamunap-
C», BA0 «JlamuHapHsie cuCTeMBI», T. Muacc, Poccust), ycraHoBieHHOM B pabouyeii 3oue 3 (MY 1.3.2569-09).

5.3 Jlo3upyommue ycTpoiicTBa

ABTOMaTHueckuil (MEXaHUYECKHiT) 103aTop nepemeHHoro oobema Ha 10-100 mku;

ABTOMaTHYECKHUH (MEXaHIMUYECKUIT) H03aTOp rmepeMeHHoro oobema Ha 100-1000 Mk,

ABTOMaTHYCCKUH (MEXaHIMUYECKUIT) JO3aTOP IMepeMeHHOTro o0beMa Ha 2-20 MKt

LITaTHB JUIS AaHHBIX JI03aTOPOB.

5.4 JIpyroe ucnosab3zyemoe 000py/10BaHue

MukportieHTpudyra-BCTpSIXUBATEIb 1 MUKPOIPOOHUpoK (Hanpumep, «L{ukmoremn-901»);

MUKpOIeHTpudyTa 1151 MUKporipooupok (ctpumor) 0,2 mit (Hanpumep, «Iluxmoremn-903»);

IITaTUBHI 1711 HAKOHEYHUKOB, MUKpOIIpoOoupok Ha 0,5 u 1,5 mur;

IITaTHB 11 MUKponpoOupok 0,2 mi (Hampumep, «PM-2x48x0,2» (CurTomN);

XOJIOMWIBHUK Ha 2-8 °C (st XxpaHeHus: 00pa3Ion).

5.5 JIaGopaTtopHas nocyaa

Emkoctn ju1st cOpoca HAKOHEYHHUKOB M MUKPOIIPOOUPOK.

5.6 MaTtepuaJibl 1 peareHThl, He BXOAsIUe B cOCTaB Ha0opa

OnHOpa30Bble HAKOHEYHHKH JUIS 103aTOPOB NIEPEMEHHOT0 00beMa ¢ a3p030JIbHBIM 0aphepoM;

MHKpoIpoOupku (cTpursl) 0,2 Mi ¢ mpo3payHoii kpbimkoi st IT1P-PB;



Ha0op peareHTOB 1 BoiAencHus 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
[TopaxeHHbIE pacTeHUs MPOSBISIOT CJHEIYIOINIME CHMIITOMBI: HECE30HHOE TMOXKEITeHHE WIU
MMOKpPAcCHEHHE JIUCThEB (B 3aBUCUMOCTU OT COpTa BUHOTIPAJa), CKPyUYMBaHUE JINCTOBOW IUIACTUHKH IO KpasM K
HUKHEH CTOpOHE, HEKpPO3 alMKaIbHBIX U JIaTepalibHbIX nouek. Marepuan juis Boiaenenus JJHK ¢urornazmel
HeoOxoauMo OpaTh W3 YYacTKOB pacTeHUs ¢ SBHbIMU cumnrtomMamu. CyIIECTBYIOT TEHOTHIBI U COPTa
BUHOTpaJa, MPOSBISIONIME TOJEPAaHTHOCTh K 3apaxenuto Candidatus Phytoplasma vitis, B atom ciydae
HE00XO0IMMO MTPOBOIUTH OTOOp MaTepuaia U3 pasHbIX YacTeil pacTeHusl.
OT60p 00pa3noB, TPaHCIIOPTUPOBKY U XPAHCHHUE MTPOBOIST B COOTBETCTBUU C
I'OCT 31783-2012 «ITocamounbliii MaTepuall BUHOTPaia (CaKeHITbI)»,
I'OCT P 53050-2008 «Marepuain 115t pa3MHOKEHUS BUHOTpasa (YUepeHKH, Todern),
I'OCT 28182-89 «CaxeHiibl BUHOTpaaa. TexHuueckue yCiaoBus»,
CTO BHUUKEP // Bozbyautensb 3070THCTOTO NokenteHus BuHorpaaa Flavescence dorée phytoplasma.
[Topsimok mpoBeieH st KApaHTUHHBIX (PUTOCAaHUTAPHBIX MeponpuaTuil B ouarax 4.007. Mocksa. — 2011,
EPPO, Bulletin 37 // Diagnostic of Grapevine Flavescence dorée phytoplasma. — 2007. — P. 536-542
6.2 Boinesenune HK
Boinenenne JIHK npoBoasit copbentHbiM MeronoMm (Hanmpumep, «LlutoCopo», «Cop6-I'MO-A»
(«Cunrony, Poccusi) wmu apyrumu  ytBepskaeHHeiMH Metomamu (Doyle JJ, Doyle JL, 1990). [lns
orpezeNeHus] BO3MOKHOM KOHTaMHUHAIIMU Ha 3Tare BbiaenaeHuss HK B kakayro mapTuio BbIIETICHUS HApsIy ©
UCCIIEyeMbIM MAaTepUajoM BKJIIOYAIOT OTpHUIATENbHBIH KOHTpodb BbiaeneHus (OKO-B), koTopslit
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 TeueHue roja.

7 MMPOBEJAEHUE AHAJIN3A
7.1 lloaroroBka k nposeaenuto [N P-PB
1. Pa3Mopo3uTh HEOOXOJMMOE KOJUYECTBO MPOOMPOK ¢ peakiuoHHOW cmechio «Ph.vitis-BITKy» (kaxmast
npoOupKa paccyrTaHa Ha MOCTaHOBKY 50 peakiuii), BeIAepaTh 15 MUHYT MPH KOMHATHOW TeMIepaType,
nepeMenaTh Ha MUKPOLEHTPU(Yyre-BCTPSIXUBATENIEC M IEHTPU(DYTHPOBATh B TEUCHHE HECKOJIBKUX CEKYHI
U1t cOpoca Kareb.
2. B otnenpHON 4MCTON POOMPKE MOAXOAIIETO pa3Mepa CMEIIaTh:
21*(N+2) Mk peakironHoit cmecu «Ph.vitis-BITK»
0,5*(N+2) mxa SynTaq (JIHK-momumepasa),
rie N — konuuecTBO HMcciaeayeMbix o0pa3uoB, BkIw4Yasgs OKO-B, 2 — koimn4yecTBO KOHTpOIeii
(ITKO, OKO).
Ipumeuanue. Ompuyamenvhvie xoumpoau evioenenuss (OKO-B) ananuzupyrom kax ucciedyemvie
obpasywl, coxpanss npu IIL[P-PB nopadok oopazyos u OKO-B, komopuiii 6vin npu evioenenuu HK.



no

Jlst yno6cTBa pacueTa BOCIOJIb3yUTECh 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 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 75 8 8,5 9 9,5 10 | 105 | 11 | 115 12 12,5 13
N 25 26 27 28 29 30 31 32 33 34 35 36
PC 567 588 | 609 | 630 | 651 | 672 | 693 | 714 | 735 | 756 777 798
SynTag 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

[TonmyyeHHyI0 cMech TiepeMenIaTh Ha MUKPOLCHTPU(YTre-BCTPAXUBATEIEC U HEHTPUPYTHPOBATH B TCUCHHE
HECKOJBKUX CeKyH[. Pa3nuTh nmomyueHHyto cmech 1o 20 Mk B mpooupku Ha 0,2 MiL.
IMKO, OKO u uccienyembie 00pa3iibl pa3MOPO3HTh, IEPEMEIIaTh Ha MUKPOIICHTPU(YTe-BCTPIXUBATEINC U

HEHTPU(YTHUPOBATH.
Ipumeyanue. Ecin obpazen; JJHK copepxut copOeHT (MarHUTHBIN cOpOeHT), He0OXOAMMO LEHTpH(YrHpoBaTh 00pasusl 1
MuHYTY npu 10-14 ThIC. 00/MUH. ISl TOJTHOTO OCaKAEHHs copOeHTa. [Ipy MCHoIp30BaHUM MarHUTHOTO COPOEHTa MPOOHUPKH C
JHK nocne neHTpudyrupoBaHus yCTaHOBUTh B MAarHUTHBIM INTaTUB W J00aBieHHE OOpa3lOB NPOU3BOIUTH, HE BBIHMMAs
NpOOUPKY U3 IITATUBA.

Buectu B moarorosnenusie 0,2 mi npobupku o 5 mrxa OKO, uccreayempix 00pas3ioB H, B MOCIETHIO0
ouepenp, KO, ucnonb3ys HaKOHEYHMKH C adpO30JbHBIM OapbepoM, IUIOTHO 3aKpBITh KPBIIIKH,
nepeMenaTh Ha MUKPOICHTPH(YTe-BCTPAXUBATENE U IEHTPU(YTrUpoBaTh MPOOHPKH IIsi cOpoca Kareb.
[TomecTuTh TPOOHPKHM B aMIUTH(PUKATOP B PEKOMEHLyEMOM IOPSIKE:

Ne aueiiku Oopaszey
1 IMKO-Ph.vitis
2 OKO
3 ucciedyemwiti oopasey 1
4 uccnedyemwlii oopasey 2

7.2 Ilposenenue INLP-PB

7.2.1 llposenenue IIIP-PB nast npudopos RotorGene 6000/RotorGene Q
Bxuttounts npubop B COOTBETCTBUU C MHCTPYKIMEH MO SKCILTyaTallHu.
3amyctuTh nporpammy «Rotor-Geney.
B oxne «New Run / HoBblii TecT» BbiOpath BKiIaaky «Advanced / leranbHblii MacTep», 3aTeM OIIHIO
«Empty Run / Ilycroii mabaon» u Haxxats «New / HoBb1ii».
B otkpeiBiemcs okHe BbIOpaTh THH poTopa «36-Well Rotor / 36-iiyHo4YHBIH POTOpP» U MOCTaBUTH
rajouky B okHe «Locking Ring Attached / Kosbo 3akpensieHo», Haxats «Next / lanee».
B oTkpeiBiIeMcs okHe ycTaHoBUTh «Reaction Volume / O6bem peakuum» 25 MK, yopaTh rajgouky «15
pL oil layer volume / Oobem maciia / Bockay» u Haxath «Next / lamee».
B otkpeiBiieMcs: okHe HaxkaTh KHONKY «Edit Profile / Pemakrop npoduasny», naxare «New / HoBblit» u
BeiOpath «Cycling (default) / HukanpoBanne (mo ymoud.)». 3amath Mporpammy aMmIuTU(GUKAILMN CO
CIICAYIOUIMMHU TapaMeTpamMHu:

[Tar Tewmm., °C Bpewms JHerexnus Kpacurenu [ToBTOpOB
1 94 5 mins No acquiring 1
94 15 secs No acquiring
Cycling . ROX/Orange 50
60 40 secs Acquiring JOE/ Yellow
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B oxue «Edit Profile / PemakTop npoduis» Haxars KHONKY «OK».
Y CTaHOBHUTH YyBCTBHTEIBHOCTH MpHOOpa B obiactu Hactpoek «Chanel Setup / YeranoBka kaHaiay,
ucrone3ys kinapuiry «Edit Gain / YpoBenb curnanay:

Orange-5

Yellow -6

[pumeuanue. npu_803HUKHOBEHUU NPOOIemM (C8A3AHHBIX C_ 0CODEHHOCMbIO padomul npubopa, a
UMEHHO C YCMAHOG8/ICHHbIM ONMUMAIbHLIM _OUANA30HOM YPOBHA YCUICHUA CUZHAA_(hiyopecueHyuu
nO_UenesblM_Kanauiam) Heo0xXo0umo npu nociedyouux zanyckax npubopa oaa III[P-PB RotorGene
6000/RotorGene Q ua smane 8 nynkma 7.2.1 nposecmu_asmomamuyeckyio ORmMuMu3ayuio yposneil
CUZHAIA CO2NACHO C1eOVIOWLell UHCMDYKUUU:

B okne «New Run Wizard / Macmep nosozo mecma» wnaxcams «Gain Optimization /
Onmumu3ayus ypoeHsa CUCHAIA).

B omkpulewemcs okne naumu u Haxcams Ha exnaoky «Channel Settings / Yemanosxku kananoey.

B nosisuswemcs cnucke xananos sviopame «All Channels / Bce kananvy u nascamo «Add /
obasumbo.

B nossuswemcs oxne «Auto-Gain Optimization Channel Settings / Ycmanosxku Aemo-
onmumuzayuu yposeus cuznana» naxcamo «OK /JJA» onsa kasxcoozo kanana.

Ilocne 3axpvimus oxna «Auto-Gain Optimization Channel Settings / Ycmanoexu Aemo-
onmumusauuu ypoeus cuzHanay nocmasums 2anouxky «Perform Optimization Before 1 st Acquisition /
Botnonnume onmumusayuio npu 1-m waze demexyuu» u naxcamo «Close / 3axpoimoy.

Haxars kinaBuiry «Next / {asee».

3amycTuTh ammuukanuo kHonkou Start run / Crapr.

B mosBuBmIEMcst mocnie Hadajga paboThl mMpubopa OKHE cO CBeACHHSAMH 00 oOpas3lax BHECTH Ha3BaHUS
oOpasios, B cromdue «Type / Tum» ykasare «Unknown / O6paszen» mis obpasios, «Positive /
Monoxurteabubliin» 11t [IKO u «Negative / Orpunarensnbiiiy 111 OKO. Haxars kinaBuiry «Finish /
3aKOHYHUTDHY.

ITo 3aBepuienun I1I[P-PB oTpaGoTtanHble npoOUpKH yTUIU3UPOBATH B COOTBETCTBUU C PEKOMEHIALIUSIMU
no opranm3anuu [P mabGopatopumn, cormacao MY 1.3.2569-09 «Opranuzamus padoTsl JadopaTopui,
UCITONIB3YIONINX METOABl aMIUTU(UKAIIMN HYKJICHHOBBIX KHCJIOT TP paboTe ¢ MaTepuajioM,
coJiepKalluM MUKpoopranu3Mel [-1V rpynn naToreHHOCTH».

7.2.2 llposenenne I P-PB nas npudopa CFX96

Bxutounts mpubop B COOTBETCTBUYU C MHCTPYKIIMEH 110 SKCILTyaTallHH.
3anyctuth nporpammy «Bio-Rad CFX Manager».
B wmento File BeiOpate New—Protocol. B nosiBuBIIEMCS OKHE 33/aTh LUKJIOTPAMMY CO CIEAYHOIIHMMH
napamMeTpamu:
Sample Volume 25 pl
1. 95,0 C for 5:00
2. 95,0C for 0:15
3. 60,0 C for 0:40
+Plate read
4. GOTO 2,49
END
Haxxats OK 1 coxpaHUTh IPOTOKOJI HAa KOMIIbIOTEPE B y100HOH paboueil mamke.
BHectu cBenenus 06 oOpasnax u kpacuressix. s atoro Bo Bkiaake Plate Beiopats ommuro Create New.
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Haxats xnonky Select Fluorophores. B mosBuBiemcst okHe BeiOpaTh kpacutenu ROX, HEX. Haxarp

OK.

O003HaUNTh HA TUIAIIKE MECTOPACIIONOKEHHE 00PA3IIOB:

- [IepBas nmynka — IIKO. [l 3TOr0 BRIACTUTH JYHKY, B KOTOpoil Haxoautces npodupka ¢ I1KO, u B rpade
Sample Type BoiOpaTh cTpouky Positive Control.

- Bropas nmynka — OKO. Jlnst 3TOro BBIISIUTE TYHKY, B KOTOpoi Haxoautcs npodupka ¢ OKO, u B rpade
Sample Type BriOpaTs ctpouxy Negative Control.

- Crienyromas JIyHKa - UCclleyeMblil oOpaser 1, 3aTem — uccneayeMsblit oopasen 2 U T.A. B COOTBETCTBUU C
. [lopsiaok ciienoBanusi 00pa3uoB. /1 5TOro BbIIEIUTH BCE OCTABIINECS JTYHKHU, B KOTOPBIX HaXOATCS
npobupku ¢ obpasiamu, u B rpade Sample Type Beiopats ctpouky Unknown.
3amaTh M3MEpPEHHE CHUTHaja BO BCEX NMPOOMPKAX IO BBHIOPAHHBIM KpacHTelsiM. I 3TOrO BBIICIHTH Ha
TUTAIIKe JIYHKH CO BCceMH uccienyeMbiMu npobupkamu (Bkiaodas [IKO nu OKO) u moctaBUTh rajiouku B
kosioHke Load HampoTHB Ha3BaHUI BCEX BHIOPAHHBIX B I1.5 KpacHUTEIICH.
3amaTh Ha3BaHUS BCEX HCCIENyeMBIX 00pa3noB. /lyis 3TOro BBIACTUTH JYHKH, B KOTOPBIX HAXOIATCH
npobupku ¢ obo3HauaecMbIM oOpasiiom. B rpade Sample Name BBectn (wiu BbIOpaTh M3 yiKe
HUMEIOIIMXCSI) MMS COOTBETCTBYIOIIErO 0Opasiia. 3areM IMOCTaBUTh Tajlouky B coceaneidl rpade Load.
[ToBTOPUTH TO K€ caMoe JJIsl OCTaBIIMXCS 00PA3IOB.

Haxare OK. [laThb uMs muiamike ¢ ykazaHHeM JaThl SKCIIEPUMEHTa M COXPAHWUTh MOJYYECHHBIN (aiin Ha
KOMIIBIOTEpE B y100HOI paboyeii manke.
Hauatp paboty mpubopa. [Jnst aToro BeiOpars 3akmanky Start Run, B xotopoil HaxkaTh kinaBumry Start

Run. 3agate ums Oyaymiero ¢aitna ¢ ykazaHuem JIaThl IpoBeneHus dKkcriepuMenTa. Coxpanuts ¢aiin Ha
KOMIIbIOTEpE B y10OHOI paboyeii marmke.
3adukcupoBath B paboueM XypHalie Ha3BaHue ¢aiina.

ITo 3aBepuienuu I1L[P-PB oTpaGoTtannbie mpoOUpPKU yTHIN3UPOBATh B COOTBETCTBHH C PEKOMEHAALUSIMU
no opranuzanuu [IP naboparopuu, cornacio MY 1.3.2569-09 «Opranuzanus paboTsl JadopaTopui,
aMIUTMpUKAIMK  HYKJIEUHOBBIX KHCJIOT TpH pabore ¢

HUCIOJIB3YIOIIHUX MCETObL MaTcpuaioM,

COACPpKAIMUM MHUKPOOPIraHU3Mbl I-IV TPYIIII MaTOICHHOCTH).

7.2.3 llposenenue I P-PB nns npu6opos AHK-32 (32M, 48).

Bxuttounts npubop B COOTBETCTBUU C MHCTPYKIMEH 1O SKCILTyaTalluH.

3anyctuts nporpammy ANK Shell.

BriOpats Brinagky «bbicTpblii crapm». B nosBusmemcs okHe BbIOpaTh kpacutenun ROX, R6G. 3anate
uMs Oyaymiero (aiina, a Takxke BeIOpaTh TUII Tpubdopa (32 npobupku win 48 mpoOUPOK).

B okHe «AMmungukaTop» 3a1aTh NporpaMMmy amMIuiduKamm.

Tun Temnepatypa, | Bpews,t, | HaOmogenune | Pacuer
T, C CeK.
H3oTepma
1 95 300 Bxutoueno
[Muxnorpamma
(50)
1 95 15 Bxitoueno
2 60 40 Brutoueno Brutoueno

Bo Briagke «O0pa3ub» BHECTH ONKMCAHUE UCCIEAYEMbIX 00pa3loB U pacCTaBUTh 0Opa3Ibl MO TUIAHILIETY.
3anectu B pabounii )KypHasl Ha3BaHue (haiiia JaHHBIX, COOTBETCTBYIOIIEE HCCIIEI0BAHUIO.

Jlns 3ammycka uccienoBanust HaxaTh CTapr.

ITo 3aBepuenun I1L[P-PB oTpaGoTtanHble nmpoOUpKH yTUIU3UPOBATH B COOTBETCTBUU C PEKOMEHIALIUSAMU
no opranm3anuu [P maGopatopumn, cormacao MV 1.3.2569-09 «Opranuzamus paboTsl jJadopaTopui,
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UCIIONB3YIOUIMX METOAbl aMIUTM(GUKAIMN HYKJIEHMHOBBIX KHCJIOT MpH paboTe ¢ MaTepuaioM,

cozepxaluM MUKpoopranusMel [-1V rpynn natoreHHOCTHY.

7.2.4. Ilposenenue IIIP-PB nus npudopos Dtprime / Dtlite.

Bxutounts mpubOp B COOTBETCTBUU C MHCTPYKIIMEH 110 SKCILTyaTallHH.

3amyctuth nporpammy «RealTime PCRy.

[lepen mnpoBeacHHWEM aMIUTH(QHUKAIMKA HEOOXOTUMO 3allOJHHUTH IPOTOKOJ HCCICIOBaHUs (BKJIAJKa
«IIpoTokoJ»). B xax10ii CTpoke HEOOXOAMMO OTPEAAKTUPOBATH CIEAYIOIINE TaHHbBIE!

- Ne (Homep mpobupKn)

- R (mob6aBnenue nybmeir)

- THII IPOOHpPKH (00pasery, MOJ0KUTEIBHBII KOHTPOJIb, OTPHLIATEIbHBIH KOHTPOJIb U T.11.)

- bayopodopsl (ROX — crenudura, HEX — BITK.)

[Tocne 3amomHeHws TaOIHUIIBI ¢ JAHHBIMU O TIPOOMpPKaxX HEOOXOIMMO YKa3aTh PacCIOIOKEHHE MPOOUPOK B
osioke amrmuukaTopa. Pacnonoskenue nmpobupok B 0J0ke aMIumMPUKaTOpa CXeMaTHIHO OTOOpaKaeTCs B
MPaBO HUKHEW YaCTHU OKHA.

3amyck
aMILTH(PU KA.

Ilepen 3amyckoM HEOOXOIUMO 3apaHee CO3/IaHHYIO
OTpeaKTUPOBaTh 00BEM paboueit cMecH B mpodupke (25 MK).
[MapameTpel aMITUDUKAIIH:

OporpaMMbl  aMIUTM(HUKAIMKA  OCYIIECTBIISIETCS BO  BKJIAJKe «3amycK MNPOrpaMMbl

BbIOpAThH nporpaMmy amIuInpuKanuu,

uxn

[ToBTOpHI

lar

Bpems

Temneparypa

JleTexkuus

1

1

1

05:00

95,0

2

50

1

00:15

95,0

2

00:40

60,0

Bxirouena

7.
8.

HaxxaTh KHOIIKY «3aIlyCTHTh IIPOrPaMMY>».

[To 3aBepuienuu I1L[P-PB oTpaGoTanHbie npoOUpKU YTUIM3UPOBATH B COOTBETCTBUU C PEKOMEHIAIMSIMHU

no opranuzauuu [P nabGopatopuu, cormacno MY 1.3.2569-09 «Opranuzanus paboTsl nabopatopuii,

HCIOJB3YIOIHNX METOIBI aMHHHq)HKaHHH HYKJICUHOBBIX KHUCJIOT IIpH pa60Te C MarcpualioM, COACPIKAIIUM

MHKpoopranusmel [-IV rpynn nmaroreHHocTI».

7.2.5 llposenenue IIP-PB nis mpudopa QuantStudiob.

1. BkimtounTh npubop B COOTBETCTBUU C MHCTPYKIMEH 1O SKCILTyaTaluu.

2. 3anyctuth nporpammy «QuantStudio Designs & Analysis Software».

3. Haxxarts kHonky OTKpBITH 3kcniepumenT (Open Existing Experiment). B oTkpsiBiiemMcst OkHE BHIOPAThH
npotokoi «Phyto DNA» u HaxxaTh kHOTIKY OTKpBITH (Open).

Ipumeuanue: Ilopsdox camocmosmenvro2o cozdanus npomokona «Phyto DNA»
A. Bxniouums npubop 8 coomeemcmauu ¢ UHCmpyKyuel no 9KCniyamayuu.
b. 3anycmums npoepavmy «QuantStudio Designs & Analysis Softwarey.

B. Haoxcamo knonky Cozoams sxcnepumenm (Create New Experiments) IESTEZEIE 5,
sxnaoxe Ceoiicmea (Properties) ¢ cmpoxe Hazeanue (Name) saoamo ums (nazeanue) Phyto DNA
axcnepumenmy. Hasxcamo enuzy oxna xknonky /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
[ o |

Barcode

User name

Instrument type QuantStudio™ 5 System v

Block type 96-Well 0.2-mL Block v

Experiment type Standard Curve v

Chemistry TagMan® Reagents v

Runmode Standard v

Manage chemistry details
[ et |

I'. Bo exnaoke Ipomokon (Method) sadame yuxknoepammy co credyiowumu napamempamu.
Ob6vem (Volume) 25 ul

Bpewi Peaucmpayus YHucno
Hlae Cmaous Temnepamypa Bpems U3MeHeHUs pay
cueHana YUKI08
memnepamypol
1 Yoepoicanue 95°C 05:00 3,18°C/s -
1 P 95°C 00:15 3,18°C/s 5o
2 4 60°C 00:40 2,44°C/5 =
Haowcamo knonky /lanee (Next).
Ofoeém mymss | 250 ul Teuneparypa sarpesa kprmmee | 105.0 i b
Viepaxaune/nurydauns amnp
95°C 95°C
3.18°C/S
00:05:00 00:00:15 9.44°C/S
3.18°C/S
00:00:40
30
50x

. B omxpwieuwumcsi okne 6o exnaoxe bvicmpas Hacmpouxa (Quick Setup) 6 epaghe Iaccuenuti
pegpepencuniit kpacumenw (Passive Reference) sviopame HET (NONe), nasicas na cmpeixy.
Plate Attributes

Passive Reference Mone v
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E. Bo eéxnaoke Pacmupennsie nacmpouxu (Advanced Setup) ¢ 6noxe Muwmenu (Targets) oooasumo
Kanawl 0Jis1 cuumsléanus ayopecyenyuu. /[ns 3mozo HeobXo0umo 8blNOIHUMb CledViowue 0eticCmaeus.

- B nepsoii cmpoxe 6 epagpe Hazeanue (Name) emecmo Target I nanucamos ROX. B epage
Penopmep (Reporter) suiopams ROX. B epage F'acumens (Quencher) sviopams NONe, nasicas na siuetiy.

- Haoicamo na knonky lobasums (Add). B nossuswetics cmpoxe 6 epage Penopmep (Reporter)
svtopams VIC. B epappe Hazeanue (Name) nanucams HEX. B epagpe Facumens (Quencher) ssiopams None,
HAdHCas HA AYEUK).

Quick Setup Advanced Setup

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

O M rox ROX Nene v X

O HEX vic None ~ X

Save v

Fe

JK. [l coxpanenusi npomoxona nadxcamv knonky Coxpanume (Save)
Coxpanums npomoxon «Phyto_DNA» 6 yoobuyio nanky.

4. Tlepewitu Bo Bkianky Ilmanmert (Plate) u HaxxaTs Ha Bkiaaky Pacmmupennnie Hactpoiiku
(Advances Setup).

5. BBoja 06pasuoB mpousBoautcs B Tabnuie Excel (mocrymen Ha caiite OO0 «CuHTOM)
http://www.syntol.ru/) mu6o B nporpammax Design and Analysis niau QuantStudio™ Design & Analysis
Software

6. CxomupoBath moyy4uBInyrocs tadiauiy Excel B nporpammy npubopa. Beiaenuts Bce 00pasiibl 1 B

Ta0JIMIIe TOCTABUTh TAIOYKHU BO3JIe (IIyOpecIieHTHBIX kpacureneil. Haxate kHomky Jasee (Next).

7. Hauatp paboty npubopa. J{iast aToro Haxkmure Ha kHonky HauaTh mporou (Start Run) u BeiOpath

HY)KHBII cepuiiHbli Homep mnpubopa. 3amatb uMs Oyaymiero Qailla ¢ ykazaHUEM JAaThl MPOBEACHUS

skcnepuMenTa. CoxpaHuTh (hailn Ha KOMIIBIOTEpE B YA00HOH paboueii namnke.
8. Ilo 3aBepmienun IILIP-PB otpaGoTaHHble NpOOMPKHM YTHIU3UPOBaTb B COOTBETCTBUHU

pexoMenaauusamMu no opranuzanuu [1LP nabGoparopuu, cormacio MY 1.3.2569-09 «Opranuszanus padot

C
bI

J'Ia60paT0pHI>i, HCTIOJIB3YIOIINX MCTOJAbI aMHJ’II/I(I)I/IKaI_II/II/I HYKJICUHOBBIX KHUCJIOT IIPU pa60Te C MAaTcpHaiomMm,

coJiepKaluM MUKpoopranusMsl [-1V rpynn natoreHHOCTHY.

7.2.6 Ilposenenne I P-PB n1s npudopa Gentier 96E/R

BxumrounTts npubop B COOTBETCTBUM C MHCTPYKIMEN MO SKCILTyaTallu.

3anyctuth nporpammy Real-time PCR System

Haxxate New Experiment

B oTkpbIBIIEMCst OKHE 3a1aTh UM dKkcriepuMenTta (Experiment Name) u BeiOpath manky s
coxpanenus (Save Path)

5. Haxatp New

A wnh e
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6. Bo Bkmaake Run Setting 3agats mporpaMmmy aMIuti(UKaIUK CO CIIEIYIONMMHE ITapaMeTpam

Stage Stage Type | Cycle | Time | Temperature | Fluorescence

1 Preincubation 1 05:00 95,0 None
2 2 Step 50 00:15 95,0 None
Amplification 00:40 60,0 Reading

7. Bo Bkiagke Experiment BeictaBuTh 006eM peakionHoi cmecu 25 Mk (Reaction Volume 25ul)

8. TIlepeiitu BO BKIIaaky Sample Setting

9. O0603HAYUTH HA IJIAIIKE MECTOPACIIONIOKEHNE 00PA3IIOB:

- [IepBas nmynka — IIKO. [l 3TOr0 BRIACTUTH JYHKY, B KOTOpOil Haxoautces nmpooupka ¢ I1KO, u B rpade
Sample Type BoiOpath cTpouky Positive.
- Bropas nmynka — OKOQ. Jlnst 3TOro BBIISIUTE TYHKY, B KOTOpoi Haxoautcs npodupka ¢ OKO, u B rpade
Sample Type BriOpaTs ctpouxy Negative.
- Cnenyromias JIyHKa - HccleayeMblid oopasen 1, 3aTemM — uccienyembiid oopaser 2 U T.J. B COOTBETCTBHUH C

.4 [lomecTUTh MPOOMPKHU B aMILIM(PUKATOP B PeKOMEHyeMOM MopsijaKe. J[Js 3TOro BbIIECTUTH BCE

OCTaBIIKECS JYHKH, B KOTOPBIX HAXOIATCS MPOOHMpKU ¢ obpasumamu, u B rpade Sample Type BeiOpath
crpouky Unknown.

10. 3amaTe U3MepeHne CUrHajia BO BCEX NMPOOMPKAX MO BHIOPAHHBIM KpacHTeNsiM. J{Jist 3TOro BBIICIUTH HA
IUIallKe JYHKU CO BceMHU uccienyembiMu npodupkamu (Bkitodas [IKO u OKO) u nocTaBuTh rajJouky B
kononke Dye na kpacurtensix ROX u HEX.

11. Mpeiitu Bo BKiIaaKy Run Monitoring u B oTKphIBIIEMCS] OKHE HaXkaTh Run.

ITo 3aBepmienuu [11IP-PB otpaboTanHbie mpoOHpKH YTHIN3UPOBATh B COOTBETCTBUU C PEKOMEHAAIMSIMHU 10
opraam3anuu [11[P naboparopun, cormacao MV 1.3.2569-09 «Opranuzarmus paboTsl 1ab0paTopuid,
UCIIONIB3YIOUINX METObI aMILTU(UKAIINN HYKICMHOBBIX KUCJIOT MPHU paboTe C MaTepruaaoM, COAepKalIiuM
MHKpoopranusmsl [-IV rpynn nmaroreHHocT».

7.3 IIpoueaypa u3smepenus pe3yjbTaTOB aHAJIN3A

Oruenky pe3ynbTatoB mpoBosaT ¢ momotibio [10 nmpudopos ans ILIP-PB, nanpumep, «AHK-32 (32M,
48)», «CFX-96» unu 3kBUBaNICHTHBIX UM (CM. 1. 5.1 HacTosme nuuctpykuun). Kpurepuem peructpanuu pocra
curHayia (uIyopecleHIny (HaInuyue KHHETHYEeCKOW KpuBOHM pocta curHana duayopecieniuu) B [1O npubopos
SBJIICTCS BeMWYHMHA rmoporoBoro nukia Ct, xoropas o3HaudaeT 0Oy BemuumHy MeHee 50. OtcyrcrBHe
perucrpauuu pocra curtaina npubopom omnuckiBaercs 110 npubopa, Hanmpumep, Kak HpelenbHas BeIMYMHA
noporoBoro nukia (Ct > 50 B mpubopax «AHK»), mubo kak ee orcyrctBue (N/A B mpubopax Gupmbl
«BioRad») u Tt.m. IMogpobHas wHDOpManus NpHUBEAEHA B PYKOBOJACTBE IO OSKCILUTyaTallMd KOHKPETHOTO
npubopa.

7.4 OdopadoTka pesyabtartos IIIP-PB
7.4.1 Tlopsinok ouenku pedyabraToB [IIP-PB nns npuéopos RotorGene6000/RotorGene
1. Tlocne 3aBepmieHus aMIUTH(PHUKAINN OTKPBITH HYKHBIH (haitn B mporpamme «Rotor-Geney.
2. Haxare B wMeHwo mnporpammbl «Rotor-Gene» wiaBumry «AnalysisS/AHanm3», BbIOpaTh 3aKIaIKy
«Quantitation/KoJimuecTBeHHbIii».
3. BeiOpath ctpoky ¢ kpacutenem Green u Haxkath kiaasuinry «Show/Iloka3atb». B oTKpbIBIIeMCs OKHE
MOSIBATCS KWHETUYECKHE KPUBBIE B JIOTapu(hMUUIECKOH IIKae.
4. B menm oxna «Quantitation Analysis/KoinnyecTBeHHBIN aHAIN3)» aKTHUBHPOBATH:
«Linear Scale//Iuneiinas mkama»
«Dynamic Tube/Tunamuy. ¢pon»
«Outlier Removal/¥crpanenue BoiopocoBy» - 10%
«Slope COH‘GCt/KOppeKT. YKJIOHA» [Ipumeuanue. IIpu evinonnenuu onepayuu «Koppexyus ykiona» Hneodxo0umo

C,Y(,’()lll’l’lb, umoovl He np()ucxodu.w Kap()LlH(/l.'IthlX UBMEHEeHUll 6 PUCYHKE KUHEemMUYeCKUX Kpueblx (Hanpu.wep, Kpueble Oe3
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noovema ayopecyenyuu nocie «KOppeKyuu YKIOHa» Npeodpasyiomcs 8 JUHUU ¢ NOJONCUMENbHOU OUHAMUKOU (Iyopecyenyuu
u yenom Haxioua). Ecnu 6 pesynomame nposedeHus OAHHOU ONepayuu npoucxoosim KAPOUHATbHbIE UBMEHEHUs 6 PUCYHKe
KUHemu4eckux Kpuewlx, mo onepayuio «Koppexyus ykionay mooicno nposodumv TOJIBKO o0ns 06pasyos ¢ nodvemom
¢ryopecyenyuu ¢ dannom xanare, m.e. HOJIOKHTEJIBHBIX no oannomy kanany!

B wmeno «CT Calculation/Berunciaenne CT» ycTaHOBHUTH 3HA4YCHUE JUII TOPOTOBOM JIMHUHU

«Threshold/ITepor» - 0,05 u «Eliminate cycles before/Mckarounth mukiabt 10» - 10. Hpuveuvanue. Ecnu ne
Yyoaemcsi ycmanogums 3Hauenue nopoza Ha yposue 0,05 uz-3a ¢ponoswix (ryxmayuii gryopecyenyuu omoenbHbix KPUugblx, mo
MOJICHO ROOHAMb 3HAUEHUe NOPO20sotll TuHuu o duanaszona 0,05-0,1.

[TpoBecTH MHTEPIIPETALMIO PE3YJIPTATOB, KaK OIMMMCAHO B I1.7.6 HACTOAIICH HHCTPYKIIUH.

7.4.2 O6padorka pesyabtaToB III[P-PB nias npu6opa CFX96
OtkpriTh (haitn B nporpamme «Bio-Rad CFX Manager». [{ns storo B mento File Beiopats Open—Data
File, naiitn oOpabatbiBaeMblii (hailsl 1 OTKPHITH €ro.
Y CTaHOBHUTD pacueT pe3y/ibTaToB aHai u3a MetogoM Regression. s storo B MeHio Settings Beiopars Cq
Determination Mode—Regression.
[TpoBecTr MHTEpHPETALHIO PE3YIIBTATOB, KaK OIMKMCAHO B 11.7.6 HACTOSIICH WHCTPYKIIHH.

7.4.3 Oopa6oTka pesyabtaTos IIIIP-PB s npudopos Dtprime/Dtlite
[Tocre 3aBepieHus aMITH(GUKAIIMKA OTKPBITh HYXHbIN (aiii B mporpamme «RealTime_PCR».
[Tepen omeHKOM pe3yIbTaTOB HEOOXOIUMO YCTAaHOBHTH CIICIYIONINE HACTPOUKH:
— Tun ananuza: MyJabTHILIEKC
— Merona: I'eomeTrpuyecknii

o QIR .. v
— BBI6paTB OIITUYCCKHUU KaHaJl

— B mnpaBom HmxkHEM yriy OTKpbITh «PeXMMBI nmpocMoTpa JaHHBIX»; BbIOpaTh «Pemxum
Fam/Hex/Rox/Cy5»

Auto
— Tlox rpadukamu HakaTh ABTOIIKAJY |~ 4~ On JUTS1 BBIpAaBHUBAHUS

— B Tabnuue cripaBa BeIOpath B 3aknajke «Pe3yabrarbdy « MyJabTHILIEKC»
[TpoBecTn uHTEpHpPETALNIO PE3YyJIHTATOB, KaK OMKMCAHO B I1. 7.6 HACTOSIICH HHCTPYKIIHH.

7.4.4 Oopadotka pesyabTaToB [ILP-PB nas npudopoB AHK-32 (32M, 48)
ITo okOHYaHMHM 3aBEPIIMTH UCCIIEI0BAHUE B COOTBETCTBUU C MHCTPYKIUEHN K IpUOOpYy.
B nporpamme «ANK Shell» naxats «IlpocmoTp ¢aifnioB JaHHBIX» U OTKPBITH (hailsl ¢ pe3ysibTaTaMu
UCCIIeIOBaHMsI, BEIOPAB €ro B MaIke COOTBETCTBYIOLIETO MpHoopa.
IIpoBecTu MHTEPIIPETALINIO PE3YIIBTATOB, KaK ONMUCAHO B I1.7.6 HACTOALIEW HHCTPYKLIMH.

7.4.5 OopadoTka pesyabraTos [IIP-PB nis npudopa QuantStudiob.
1. Tocne 3aBeprieHus: aMuIMUKAIMK OTKPBITh HYXHbIH (aitn B nporpamme «QuantStudio Designs &
Analysis Software» nau «Design and Analysis».

2. [IpeoOpa3oBaTh KHHETUYECKHE KPUBBIC B JIMHEHHYIO mIKary. J{s 3TOro HakaTh Ha UKOHKY IlokazaTte
HacTpoiiku ¢aiina (Show Plot Settings). B mosiBuBmiemcsi okHe BbiOpath Tun rpaguka — JIlunedHbIii
(Graph Type — Linear).

3.

4.

[TpeoOpa3oBaTh MoTy4yeHHBIE TaHHBIE B HEOOXOAUMBIN (opMaT ¢ IIOMOIIBIO CrielHaIbHOro MmadbnoHa Excel
s QuantStudio5, akryanen B cimydae 00pabOTKH pe3ynbTaTtoB B mporpamme «QuantStudio™ Design &
Analysis  Software» (mocrymen Ha caiite OOO «CuHTrOom», mapoms it .rar  Syntol42!
http://www.syntol.ru/).

[IpoBecT MHTEpIIPETALMIO PE3YIBTATOB, KaK OMMCAHO B I1.7.6 HACTOSIENH HHCTPYKIUH.
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7.4.6 Oopadorka pesyabraroB IILIP-PB nis npu6opa Gentier 96E/R.

1. Tlocne 3aBepuicHus aMIUTH(DUKAIIMK OTKPBITh HYKHBIH (aiin B mporpamme Real-time PCR System.

2. Tlepetitn Bo ckianky AnalysiS ¥ TpoOBECTH HMHTEPIPETAILUIO PE3yJIbTaTOB, KaK OMUCAHO B I1.7.6
HACTOALLIEH UHCTPYKLIHH.

7.5 Yuer pe3yjibTaTOB aHAJIM3a

Pe3ynbraThl aHamM3a He MOIeKAT yUeTy:

- B choywyae otrcyrctBua peructpauuu  pocta curHaia OKO wu  OKO-B no kanamy
R6G/HEX/Yellow/V I C (;0xHO00TpUIATENBHBIHA PE3YIIBTAT BCETO SKCIIEPHMEHTA);

- B ciaywae perucrpanuu pocta curHaita OKO (OKO-B) mo xanany ROX/Orange
(JIO’)KHOTIONIOKUTENBHBIN pPE3yNbTaT BCErO SKcIepuMeHTa). Benmumna moporooro mnukiaa Ct mpu stom He
UMeeT 3HAYCHUsI.

- B CJIy4ae OTCYTCTBHS PETHCTPALMU POCTa CUTHAIA B MIPOOUPKE C MCCIIEyEeMbIM 00pa3oM MO KaHaTy
R6G/HEX/Yellow/VIC  omnoBpemenHo ¢  oTcyrcTBueM —curHama mo  kamamy —ROX/Orange
(JTIO’)KHOOTPUIIATEIIBHBIN PE3yIbTaT B KOHKPETHOM MPOOHPKE);

- B ciy4ae OTCyTCcTBUs perucrpanuud pocra curHana I[IKO mno kanany ROX/Orange
(JIOX)KHOOTPUIIATEIIBHBIN PE3YJIbTAT BCETO SKCIIEPUMEHTA).

Pe3ynbTaThl aHaNM3a MOJIEKAT YUCTY:

- B ciy4ae orcyTctBusi pocra curHana dayopecuenimu OKO (OKO-B) mo kanamam ROX/Orange
OJIHOBPEMEHHO C perucrpanueil pocra curaaia no kanary R6G/HEX/Yellow/VIC;

- B Cly4ae pErHCTpallid pOCTa CUTHajJa B MPOOMPKE C HCCIEIyeMbIM 00pa3loM 10 KaHay
R6G/HEX/Yellow/VIC ogHoBpemMeHHO ¢ OTCYTCTBHEM cUrHaia o kanany ROX/Orange;

- B cityuae peructpanuu pocta curaana [1KO no kananam ROX/Orange.

Perucrparus pocrta curnana (GayopeciieHIIMd B MUKPOIIPOOUPKE ¢ UCCIEAYEMbIM 00pa3IoM Mo KaHaTy
ROX/Orange cBumeTeiabcTByeT O Haauuuu B oOpasie creruduueckoro ¢parmenta JTHK Candidatus
Phytoplasma vitis. Bennurna noporosoro nukia Ct mpu 5ToM He HUMEET 3HAYEHUS.

HuTepnpeTannio pe3yabTaToOB aHAIM3a IPOBOAT COTIIACHO TabHIIe.
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7.6 UuTepnipeTanusi pe3yjabTaTOB aHAJM3A ¢ HCNOJIb30BaHHEM HA00pa peareHToB
«Candidatus Phytoplasma vitis-PB»

Kunerndeckast KpuBasi pocta CHTHaa
GryopecueHINH 10 KaHATy

R6G/HEX/
ROX/Orange Yellow/VIC
Candidatus Phytoplasma BIIK
vitis

O6pa3ernt

Hurepnperanus

P€3y.HBTaTBI BCCT'0 aHAJIM3a HE ITOAJICKAT

yu€Ty B 1I000M U3 CIEYIOIINX CIIyJacB

JloskHOOTpHULIATENIBHBIN PE3YJILTAT,

a mobok KO unrubuposanue [11{P-PB
_ _ OKO, |/lo)xHOOTpULIATENBHBIN pE3yJIbTAT,
OKO-B |uarubuporanue [11{P-PB
JI0’KHOIIONOKUTENBHBIN PE3YIIbTAT,
OKO-B
. KOHTaMHUHalus B rnpouecce Boiaenenus HK
+ 000 =
OKO |JI0o)KHOIOJIO0XUTENBHBIN pe3ybTaT,

KOHTaMUHalus B xoae nocrtaHoBku [111P-PB

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

npooa

JIO)KHOOTpHLIATENIBHBIA PE3yJIbTAT,
unaruouposanue [111P-PB

Pe3ynbrarsl aHanm3a nmoaiexkar y4éTy NpH IOJTYYEHUHN CIAEAYIOINX PE3YIbTATOB

HaGop pearentoB cnienuduueH B OTHOIICHUN

" mioboii KO Candidatus Phytoplasma vitis
OKO-B
- + Kont aMHWHaluA U UHT I/I6I/IpOBaHI/Ie OTCYTCTBYIOT
OKO
_ + B pobe HE oOHapyxeHa JTHK
npoGa Candidatus Phytoplasma vitis
<40 ct ioGoi B  mpobe obuapyxena JIHK  Candidatus

Phytoplasma vitis
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8 YCJIOBUSA XPAHEHUSA, TPAHCIIOPTUPOBAHUA U OKCIUVIYATAIIUU

8.1 YcioBusi xpanenust

Habop pearenroB «Candidatus Phytoplasma vitis-PB» crienyer XpaHUTh B CYyXOM, 3alllUIIEHHOM 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 pearenroB «Candidatus Phytoplasma vitis-PB» 10/KHO ITPOH3BOAUTHCS
KPBITHIM TPAHCIIOPTOM (aBTOMOOMIIBHBIM, KeJIe3HOAOPOKHBIM JINOO BO3AYLIHBIM) MIPHU TEMIIEpaType OT MUHYC
18°C no munyc 20°C. JlomyckaeTcsi TpaHCIIOPTUPOBAHKE JI0 S CYyTOK IpH Temiiepatype 1o mitoc 8°C.

8.3 Cpok rognocTu

Cpox roanocti Habopa «Candidatus Phytoplasma vitis-PB» cocraBisier 12 mecsiieB ¢ aaThl BBITyCKa
MPEINPUATHEM-U3TOTOBUTEIICM.

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 yTHIN3ALNH

Hcnonp30BaHHbIE NPOOMPKH C AMIUIMKOHAMHU, HAKOHEYHHWKH, MEpYaTKH, BETOIIb A 00paboTKH
noBepxHocte B [1I[P-6okce, cOOMparOT B MIACTUKOBBIE 3aKPHIBAIOIINECS €MKOCTH, BBIHOCIT B pabOUyl0 30HY
4-1 (mbo crenManbHO TMPEJHA3HAYCHHOE BCIOMOTATEIbHOE IIOMENIEHHE) C IEeNbl0 MOCIeTYyIOIeH
uHaktuBaimu (MY 1.3.2569-09).

Habops! ¢ UCTEKIIUM CPOKOM T'OJTHOCTH, a TAKXKE B CIydae MOBPEXKICHUS YIIAKOBKH, YTUIM3UPYIOT IO
KJaccy A, Kak SIUIEMHUOJIOTHYECKH Oe30macHble OTXO0Abl, Mo coctaBy mnpubmmkenHeie k ThO (CaulluH
2.1.7.2790-10).

8.5 I'apaHTuiiHbIe 00513aTEJILCTBA NIPOU3BOAUTES

[IpeanpusiTre-npON3BOAUTENh TAPAHTUPYET COOTBETCTBHE (PYHKIIMOHAIBHBIX XapaKTEPHCTUK HaOOpa
TpeOOBaHUAM, YKa3aHHBIM B TEXHUYECKOH M IKCIUTyaTAallMOHHOW JOKYMEHTAIMH, B TEYCHHUE YCTAaHOBJICHHOTO
cpoka rogHocTtH (12 mecsieB) npu coOI0ACHUN BCEX YCIOBUM TPAaHCIOPTUPOBAHHUS, XPAHEHUS U IPUMEHEHUS.

Pexnamanuu Ha kadectBo «Candidatus Phytoplasma vitis-PB» Hampapiste Ha mpeanpusitue-
m3roroButenb OO0 «HII® Cunrtom» (125499, Mocka, Kponmraarckuit 6ynsBap, a. 39, k.1., mom 1 kowm.
43/PM 12-3, Ten. (495)984-69-93, tdhaxkc. (499)977-74-55, E. mail: syntol@syntol.ru).

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

Jara nmocneaneii penakmun: 05.12.2025.
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