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1 HABHAYEHUE U OBJIACTSH IPUMEHEHUSA
1.1 ITonHOE HA3BaHUE

Habop pearenroB mis BeisiBnenus: JJHK Bo3Oyaurens omoza parca MeToIOM MOJUMEPa3HON IETTHOM
peakiuu B peanbHOM Bpemenu «Leptosphaeria maculans - PB».
1.2 Obs1acTh NPpUMeEHEHUSA

Ha6op pearenToB «Leptosphaeria maculans - PB» npeanasuaucs s oonapyxenuns JJHK Bo30yauTens
domo3za parnca Leptosphaeria maculans.

Leptosphaeria maculans — rpu0OHOl maToreH, BHI3BIBAIOIINI YEPHYIO HOKKY KPECTOIBETHBIX, TaK e
M3BECTHYIO KaK ()OMO3 KPECTOIBETHBIX, OJHO M3 HamboJiee OMAcHBIX 3a00JEBaHWU parica, MacIUYHOH |
JMCTOBOM TOpPYMIBI, W JPYTHMX KyJIbTyp cemeiictBa Brassicaceae. OCHOBHBIMH pacTEHHSIMHU-X03S€BAMH
SIBJISTIOTCSI O3MMBIi 1 sipoBO#i paric (Brassica napus), a Takxe Ipyrue KyJIbTUBUPYeEMbIe KpecTolBeTHbIe (Brassica
oleracea, Brassica rapa, Brassica juncea, Brassica nigra, Sinapis alba). AnbrepHaTHBHBIMU
HEKYJIbTUBUPYEMBIMH X035€BaMU MOTYT BBICTYIIaTh HEKOTOPBIC JIMKHE BHIbI ceMelicTBa Brassicaceae (Capsella
bursa-pastoris, Raphanus raphanistrum). Bxmouén B A2 List EPPO, kak KapaHTHHHBIH OOBEKT,
MPECTABIISAIONINN BRICOKHI PUCK IS TPOM3BOJICTBA parica.

HaGop, MoxeT ObITh MCIIOJIB30BaH B J1a0OPATOPHBIX IIEHTPAaX W HMHCTHUTYTAX, MPOBOISAIIMX KOHTPOIb
(UTOCAaHUTAPHOTO COCTOSIHHSI PACTEHHI, B TOM YHCJIEC MOCAJI0YHOTO Marepuana B UENIAX OOHapYXKCHUs
Leptosphaeria maculans. HaGop mo3BosiseT KayeCTBEHHO OIPEIC/INTh, COACpKHUTCA U B obpasie JIHK
Leptosphaeria maculans.

2 XAPAKTEPUCTUKA HABOPA

KommoHeHTbI Habopa SBISIFOTCS 0THOPA30BBIMH.

HaGop pearenroB «Leptosphaeria maculans -PB» He TpeOyeT TeXHHYECKOrO OOCIYXUBaHHS H

KaJITUOPOBKH.
2.1 CocraB Habopa
HaGop peareHToB cOCTOHUT U3 4 KOMIIOHEHTOB.

CocTaB KOMILIEKTA Onucanue Oo0bem Koa-Bo
[Ipo3paunas KUAKOCTb
CBCTJIO-CUPCHCBOI'O IIBCTA
npo3payHasi OecBeTHas
JKUJKOCTh

1 | Peakionnas cmech «L. maculans -BITK» 1,L1I0 Mmn | 2 npoOupku

2 | SynTaq JHK-nosmumepa3za T+, 5 en/mxn 0,05mn | 1 mpobupka

[TonoxuTenbHbIN KOHTPOJIBHBINA 00pasel,

3 | cogepxamnmii pparment JITHK Leptosphaeria MpOspaHai OecupeTHas

0,10 v | 1 mpobupxka

JKUIKOCTD
maculans, ITKO «L. maculans» A
OTpuiaTeIbHBIA KOHTPOIBHBII 00pasell, mpo3padnast OeciBeTHAs

4 pHll P pasell posp i 0,20 mn | 1 mpoOupka
OKO JKUIKOCTH

2.2 Kosin4ecTBO aHAJIM3HPYEeMbIX P00
Habop paccunrtan va nposenenue 100 peakiuii, BKIIt09ast KOHTPOIBHBIE 00PA3IIHL.

2.3 IlpyHuun meroaa.

OoOnapyxenue cnemupuueckux ¢parmenroB JIHK Bo3Oynutens ¢omo3a parnca OCHOBaHO Ha
UCIOJIb30BAHNU METO/1a MYJITUIUIEKCHON MOJMMEPA3HON LIEMHON PEAKIIMU C TIOJYUYEHUEM PE3YJIbTaTa B PEKUME
peansHOro Bpemenu — [11{P-PB.

B ocnose meroma [T1P-PB nexut n3menenne curaana GryopecieHIInd B X0/1e peaKIuu. DTO H3MEHEHHE
MPOUCXOAUT Onarojapsi McHoib3oBaHuio crienuduaeckoro s uckomon JIHK onmuronykiaeotumaHoro 30H7A,
KOTOpBIH, MOA00HO MpaiimMepy, B X0Jle peaKklluu CBSI3bIBACTCSA C OJHOM U3 Lemnel amminkoHa. K 5° u 3’ xoHmam
30H]1a IprcoeIMHEHbI ryopodop u racutens GIyopeceHIIMNA COOTBETCTBEHHO. [Ipr BO30Y X I€HHH MOJIEKYJIbI
¢dyopoopa cBeTOM oIpe ielIeHHON ATTMHBI BOJIHBI JaHHAS MOJIEKYJIa UCITyCKAET CBET JIPYroil JUIMHBI BOJIHBL. 3a

CYET OJIM30CTH MOJICKYIJI (pnyopoq)opa U raCuTCIIA (pﬂyopCCLICHI_II/II/I, HaxXoOAIKUXCsa Ha OJHOM 30H/IC, MMOCJISIHUN
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norjom@aer (GIyopecUeHIUMI0, W H3MEHEHHUsS AaHAJIWTUYECKOro CHrHajia He Npoucxoaut. B pesynbrate
pacmieruienns cnenuduaeckoro s uckomont JJHK omuronykneornnnoro 3ouma Tag-moimMepas3oil Ha JTare
QJIOHTAIIMM TIpH Temreparypax okosio 60°C, racurenb NpeKpalmaerT MOrjiomars (hIyopecleHlrIo JaHHOM
Mouekyibl ¢uryopodopa (texnonorus TagMan). C kaxasiM 1ukiaoM TP uncio ocBOOOXKACHHBIX MOJIEKYI
¢dyopodopa 3KCIIOHEHIIMAIBHO BO3pacTaeT (PUCYHOK 1).

3 uMKn 4 unkn JKCNOHEHUMaNnbHaa
[er-muwers = amMnancuKaums
_<— F npu NUP

2 umkn
:< F —
1 umkn f— — F

:< F —_— s 35umn

2= J— F
2 Konuu —

72= —

F
4 KONMM g L onuin

16 konuit  535_ 74 MWAAMapaa Konui

Pucynok 1 — IIpuHIuN aHanuTUYeCKOro mnpouecca

[TocranoBka IILIP-PB ocymiectBisiercss B cnenuaibHBIX MpHOOpax - aMIUTH(HUKATOpax, HampuMep,
«AHK-32 (32M, 48)» (UAII PAH, r. Caukr-IletepOypr, Poccus), «CFX-96» («BioRady», CIIIA), «Rotor Genex»
(Qiagen), «DT» («/IHK-texunomorus», Poccus), QuantStudio5 (Thermofisher, CIIIA) uin 5KBHBaJEHTHBIX 10
XapakTepuCcTHKaM (CM. 1. 5.1 HacToAIeH HHCTPYKIIHH).

[Tpu ammmmdukamuu merogom [11IP-PB B Habope MCTIONB3YIOTCS JIBa OJIMTOHYKJIICOTHIHBIX MpaiimMepa,
¢bmankupyronux cnenuduyeckuit dparment JIHK Leptosphaeria maculans u aBa OJIMTOHYKJICOTHIHBIX
npaiimepa, ¢unankupyromx JIHK BHyTpennero mnomnoxutensHoro kontposs IILIP-PB, a Takxke nBa
(bayopecuenTHbIX 30H1a. [Iporecc ammmudukanun cneruuyHbIX PparMeHTOB 3aKJII0YAETCS B TOBTOPSIFOIITUXCS
HUKIax  TemmneparypHod — aeHarypaumm  JIHK,  omxura  mpaiiMepoB ¢ KOMIUIEMEHTAPHBIMHU
MOCJIEIOBATEILHOCTIMIA M TOCJEAYIOIIEeH JOCTPOUWKE MOJMHYKICOTUIHbIX Lened ¢ 3tux mnpaitmepor JIHK-
MOJIMMEPA30M C AETEKIMUEN PE3YIBTATOB B PEXKUME PEATIBLHOIO BPEMEHH.

Habop pearentoB «Leptosphaeria maculans -PB» mo3BossieT OJHOBPEMEHHO BBIABIATH B OJHOU
PEeaKIMoOHHON cMecH crienGUYHBIN 17151 BO30ynuTens ¢pomosa parca (parMeHT reHa o KaHaiy (pryopecieHnun
FAM/Green, a Ttakxke BHYTpEHHHH NOJOXUTEIbHBIH KoHTpodb (BIIK) — mo kanany diayopecieHnum
R6G/HEX/Yellow/VIC.

2.4 OrpannveHust MeToO1Aa

B uccinenyemom marepuane JJHK Leptosphaeria maculans mosker ObITh He OOHapy’)KeHA MO MPUYHUHE
unrubOupoBanus [IIIP-PB w/unu wHemoctaTouHoit s¢ddextuBHoctu Boigenenus JHK. [lns moctuxenus
MoKazarese aHaTUTHYECKON YyBCTBUTEIHPHOCTH UCTIOIB3yeMbIid HAOOD /ISl BBIICTICHHS T0JDKEH 00ecreunBaTh
s dextuBHOCTH BhAeneHus HK Ha ypoBHe He menee 20 %.

[IpyunHOM TOMYy4YEeHHS] JIOKHOMOJOXKHUTEIIBHOTO pe3yJibTaTa SBISETCS KOHTaMHUHAIMS Ha JTare
Beiienieanst HK 6o mpoBenenus peakmuu TIHP-PB. JloxHOMOMOXKUTENBHBIA PE3ybTaT BBISBISETCS C
MTOMOIIBIO OTPUIIATENBHBIX KOHTPOJIbHBIX 00pa31oB Beiaenenus u [1LP-PB (. 7.5 HacTosimieit ”HCTpYKIUN).



3 AHAJIMTHYECKHUE XAPAKTEPUCTHUKHA

3.1 YyBCcTBUTEJIBHOCTH

YyscreutenbHocTs [1L[P mpu ucnonp3oBanun Habopa peareHtoB «Leptosphaeria maculans -PB» —
2,0%10% xormmit JTHK B MEITHANTPE MPOOHL.

3.2 Cnenn(pu4yHOCTH

CrneunuyHOCTh — JIOXKHOOTPHUIIATENIbHBIE PE3YJIbTaThl PU aHaJIN3€e 00pa3lloB paCTEHHI, CoaepKaIINX
JHK neneBoro o0beKTa, OTCYTCTBOBAIIH, JIOKHOTIOJIOKUTENIBHBIE Pe3yJIbTaThl MpH ananuse oopasnos JIHK, He
COJIEp>KaIllMX BhILIECNEPEUNCIICHHbIE criennduueckue GpparMeHThl, OTCYTCTBOBAIIH.

4 MEPBI ITPEJOCTOPOKHOCTH ITPU PABOTE C HABOPOM

PaGoty npoBozst B coorBeTcTBHU ¢ TpeboBaHusIME MY 1.3.2569-09 «Opranuzamnus paboTs! 1a00paTopuii, NCIIOIB3YIOMINX
METOJbl aMIUTU(UKAIMKA HYKJICHHOBBIX KHUCJIOT MNpU padOTe ¢ MaTephajoM, coJepiKaliuM MuKpoopranusmel |-V rpymnn
MIATOTEHHOCTH.

4.1 Heo0xoquMocTh 00y4eHHs EPCOHAJIA

Jnst paboThl ¢ AaHHBIM HAOOPOM PEareHTOB HEOOXOIUMO YYaCTHE CIICHHAIMCTA C BBICIIUM HJIM CPEAHUM MEIULIUHCKUM,
OMOJOTNYECKUM (BETEPHHAPHBIM) WIIM arpOHOMHYECKUM 00pa30BaHKEM, MOJYYHBIIETO JOMOJHHUTENIFHOE ClIeHaNbHOe 00pa3oBaHue
Ha Kypcax MOBBIMEHUS KBTH(UKALUH 10 MOJIEKYJIIPHO-ONOJIOTHYECKUM METOAaM AMAarHOCTHKU. [lepcoHan M0mKkeH MMETh HaBBIKK
paboTHl C OMOXMMHUYECKIMHU PEaKTUBAMU M COBPEMEHHBIM J1a00PATOPHBIM 000y IOBaHHEM.

4.2 Mepsbl 6€3011aCHOCTH, NI03BOJIAIOLIME NIPEAOXPAHATH ONlEPATOPa

Bce KOMIOHEHTHI Ha0Opa B MCIOIBb3YEMBIX KOHIIEHTPAIUSIX SBISIOTCS HETOKCHYHBIMU, BPEIHOTO BIMSHHS HA OPTaHU3M
oriepaTopa He OKa3bBaloT. [Ipu paboTe ¢ HabopoM cienyeT coOmoaTh OOBIIHBIC MEPHI IPETOCTOPOXKHOCTH IS Ta0OPaTOPHi:

- II0JIb30BATHCS TA00OPATOPHBIMH NIEpYATKAMHU M HaJIeBaTh 1a00OpPaTOPHBIE XaJIaThl;

- HE IPUHHUMATB IHIILY, TUTh UM KyPHUTh B J1a00OPaTOPHBIX MOMEIICHUSIX;

- mocJie paboThl ¢ MpodaMy M PeakTHBaMH CJIEAYET TIIATENbHO BEIMBITh PYKU BOAOH C MBLJIOM.

W36erarh KOHTAaKTa C KOXKEH, T1a3aMH U CIIM3UCTBIMU 000JI0YKaMH, TIPH MONaIaHUM Ha HUX KOMIIOHEHTOB Ha0opa MPOMBITh
OOJIBIIM KOJIMYECTBOM BOJIbL. [Tpu mpreme BHYTph KOMIIOHEHTOB Ha00Opa peareHTOB 32 MEAMIIHCKOW ITOMOIIBIO CJIETyET 00PaTHTHCS
HEMEAJICHHO.

Crerdukanuu mo 6€30MacHOCTH MPEIOCTABIISIOTCS 110 3a1pocy.

4.3 HeoO6xonumble Mepbl PEeJOCTOPOKHOCTH B OTHOIIEHUM BJIUSIHUSA (pu3ndeckux paxkropos

ITpn ncrionp3oBaHNK Habopa peareHTOB HET HEOOXOIUMOCTH NPUHUMATh MEPHI NMPEJOCTOPOKHOCTH B OTHOIICHUN BIMSHUS
MarHUTHBIX II0JICH, BHEIIHUX 3JEKTPUYECKUX BO3ACHCTBHUI, 3JEKTPOCTATHYECKUX Pa3psAloB, AABICHUS WIN INEPENagoB JaBICHHMS,
Heperpy3Kd, HICTOYHNKOB TEPMHYECKOTO BOCIUIAMEHCHHSI.

4.4 HeoO6xonumble Mepbl PEAOCTOPOKHOCTH IPOTHB CIEeLUAJBHBIX PUCKOB

IIpn wcnomp3oBaHuMM HAaOOpa peareHTOB HET HEOOXOJMMOCTH IIPUHMMAaTh MEpHl INPEIOCTOPOXKHOCTH IPOTUB JIHOOBIX
CHeNMaTbHBIX PHCKOB NPH MCIOIB30BAaHUN WM PeaTU3aliy, TOCKOIBbKY B COCTAaB M3/ACTHS HE BXOJAT BEIIECTBA YEJIOBEYECKOTO MIN
YKUBOTHOTO TIPOUCXOXKJICHHUS C YUYETOM UX MOTEHIIMATHHOU NH(EKIIMOHHOW MPUPOIBI.

5 OBOPYAOBAHUE U MATEPHUAJIbI, HEOBXOAUMBIE I1PU PABOTE C HABOPOM

5.1 PexomeHayeMoe H3MepUTeIbHOe 000py10BaHue

Ipubop s IILP-PB — 3apeructpupoBansblii B PO 1 mMeromuii kaHaiubl JETEKIMH, COOTBETCTBYIOLIHE KPACHTEISIM
FAM/Green, R6G/HEX/Yellow/VIC, ROX/Orange, Cy5/Red (iu60 uX CHEKTPalIbHBIM aHAJOraM) CO CIEAYIOIIUMHE
XaPaKTEPUCTUKAMHU — Ayaxc.5036./ Maxc.om. (N2 1 — 485HM/520HM, No2 — 530uM/560uM, Ne3 — 580um/6201M, Nod — 6301M/670HM), Hanpumep,
«AHK-32 (32M, 48)», «CFX-96.

5.2 Yka3zanusi 0 HeOOXO0AUMOCTH HCIOJIb30BAHMS CHEUHMAJIBLHOI0 000PYA0BaAHUSA

Paboty ¢ HabopoM creryeT MpoBOANUTH B HACTONHHOM OOKce ¢ OakTepuituaHoi mammoi (Hampumep, BAB-TILP-«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;

ABTOMaTHueCcKHi (MeXaHUYECKHii) 103aTop nepeMeHHoro oobema Ha 100-1000 mxi;

ABTOMaTHueckuil (MEXaHUYECKHiT) 103aTOp nepeMeHHOro oobema Ha 2-20 MKI;

LITaTHB JUIS JaHHBIX J103aTOPOB.

5.4 JIpyroe ucnosab3zyemMoe 000py/10BaHue

MukpoueHTpudyra-BCTpIXUBaTeNb A1 MUKpOIpoOupok (Hampumep, «{uknotemn-901»);

MUKpoIeHTpudyTa s MEKpoIpooupok (ctpurmo) 0,2 mi (Hanpumep, «Lukmoremn-903»);

IITATUBBI 151 HAKOHEYHHKOB, MUKpOTIpoOupok Ha 0,5 u 1,5 mur;

IITaTUB 11 MUKponpoOupok 0,2 mi (Hampumep, «PM-2x48x0,2» (CurTon);

XOJIOMUIBHUK Ha 2-8 °C (1st XxpaHeHus: 00pa3Ion).



5.5 JIaGopaTopHas nocyaa

Emkoctu u1st cOpoca HAKOHEYHUKOB M MUKPOIIPOOUPOK.

5.6 MaTtepuaJjibl H peareHThbl, He BXOJsIUe B COCTAB Ha0opa

OnHOopa3oBbIe HAKOHEYHHUKH TSI I03aTOPOB TIEPEMEHHOTO 00beMa ¢ a3p030JIbHBIM 0aphepoM;
MuKponpoOupku (ctpumsl) 0,2 Mi1 ¢ mpo3payHoit kpeimrkoi mst [T1P-PB;

Habop peareHToB mus BeiAeneHns HK;

OTJENBHBIN XaJaT U OTHOPA30BhIC MEAUIMHCKIE EPIATKH;

KOMIUIEKT CPEZCTB Uit 00paboTku pabodero Mecra;

0JTHOPA30BbIE MEUIIMHCKUE XaJaThl M OJTHOPa30BbIC METULIMHCKHE MTEPYATKH;

KOMILIEKT CPENICTB st 00pabOTKK pabovero Mecra.

6 AHAJIMBUPYEMBIE ITPOBbI
6.1 OT60p M TPaHCHOPTHPOBKA 00pPa3L 0B
OT160p 00pasoB, TPAaHCIOPTUPOBKY U XpaHeHHe MpoBo AT B cooTBeTcTBUU ¢ ['OCT 10852-86

«Cemena macinunblie. [IpaBuiia mpueMKH U METOABI 0TOOpa MPo0».

6.2 Beigesienne HK

I[J'ISI OIIPECACIICHUA BO3MOKHOH KOHTaMHHAallMKM Ha 3Tall€ BBIACICHUA HK B KaXXIYyHO IapTHUIO

BBIJICTICHUS HAPSIIy C UCCIIEyeMbIM MaTepHalioM BKIIIOUAIOT OTPUIIATEIbHBINA KOHTPOJIb BbiaeneHus (OKO-
B), xoTopsiii ananusupyoT naiee B [1L[P-PB.

PactBop JIHK MoxxeT xpaHuThCs mpH Temmneparype oT mitoc 2 1o mitoc 8°C B TeueHHe 5 CyToK U Ipu

TeMIeparype He Bollie MuHyc 16°C B TeueHue roaa.

7 TPOBEJEHUE AHAJIU3A

7.1 oaroroBka k nposeaennto [NILIP-PB

1.

Pa3Mopo3uTh HEOOXOAUMOE KOJUYECTBO MPOOUPOK ¢ peaknOHHOM cmechio ««Leptosphaeria maculans -
PB» (kaxxmasi mpoOHMpKa paccuuTaHa Ha NOCTaHOBKY 50 peakiuii), BeIIEpkaTh 15 MUHYT NPU KOMHATHOM
TeMIeparype, IepeMeniaTh Ha MHKpPOICHTpU(dyre-BCTpsXuBaTelie W IEHTPU(PYrHpoBaTh B TCUCHHE
HECKOJIbKUX CEKYH/I JIJIsl cOpoca Karelb.
B oTnenbHOI YrcTOM TPOOUPKE MOAXOIAIIETO pa3Mepa CMEIIaTh:
21*(N+2) M peakunonnoi cmecu «L.maculans -BITK»
0,5*%(N+2) mxa TagMut IHK-nionumepasa
rie N — koau4yecTBO HMccjeayeMbIx 00pa3uoB, BkIwyas OKO-B, 2 — koimyecTBO KOHTpOJIeii
(ITKO, OKO).
Ipumeuanue. Ompuyamenvuvie konmpoau evioenenus (OKO-B) ananuzupyrom xax ucciedyemovie 00pasybl,
coxpanss npu ITI{P-PB nopsook obpasyos u OKO-B, komopuuii 6vin npu evioenenuu HK.
Jlnst ynoGcTBa pacueTa BOCIOJIb3yUTECh TaOIUIIEH.
N 1 2 3 4 5 6 7 8 9 0 [ 11 [ 12
PC 63 |84 | 105 | 126 | 147 | 168 | 189 | 210 | 231 | 252 | 273 | 294
T+ 15 | 2 [ 25 | 3 |35 | 4 | 45 | 5 |55 | 6 | 65 | 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
T+ 75 | 8 | 85 | 9 | 95 | 10 | 105 | 11 | 115 | 12 | 125 | 13
N 25 | 26 | 27 | 28 | 290 | 30 | 31 | 32 | 33 | 34 | 35 | 36
PC 567 | 588 | 609 | 630 | 651 | 672 | 693 | 714 | 735 | 756 | 777 | 798
T+ 135 | 14 [ 145 | 15 | 155 | 16 | 165 | 17 | 175 | 18 | 185 | 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
T+ 195 | 20 | 205 | 21 | 215 | 22 | 225 | 23 | 235 | 24 | 245 | 25
[Tomy4yeHHYIO CMecCh TIepeMenaTh Ha MUKPOICHTPU(YTe-BCTPAXUBATEIEC U EHTPUPYTHPOBATH B TCUCHHE
HECKOJIbKUX CeKyHA. Pa3nuTe nomyueHHyto cMmech o 20 MkJ1 B mpobupku Ha 0,2 MiL.

KO, OKO u uccnenyembie o0pa3ibl pa3MOPO3UTh, IEPEMENIaTh Ha MUKPOLICHTPU(DYTe-BCTPSIXUBATEINIC U
LHEHTpUPYrupoBaTh.

IIpumeyanue. Ecmm obpazenr IHK comepxut copOeHT (MarHWUTHBIH cOpOeHT), HeoOXOoauMo HEeHTpH(yrupoBaTs o0pasmsl 1
MuHYTY Tipu 10-14 TBIC. 06/MHH. UIS TOJTHOTO OCaKAEHHUS copOenTa. [Ipy MCIoNb30BaHIMM MarHUTHOTO COpOEHTa MPOOHPKH C
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JHK nocne neHTpudyrupoBaHus yCTaHOBUTh B MarHUTHBIM INTaTUB W J00aBieHHE OOpa3LOB NPOU3BOIUTH, HE BBIHMMAs
NpOoOUPKY M3 IITATUBA.

B noarorosnennsie 0,2 mut mpoOupku BHecTH 1o 5 MkJ OKO, uccrnexyembix 00pa3ioB U, B MOCIEIHIOI
ouepenp, KO, ucnonb3ys HAaKOHEUYHHUKH C a3pO30JIbHBIM OapbepoM; IJIOTHO 3aKpbITh KPBIIIKH;
nepeMenaTh Ha MUKPOIICHTpU(yTe-BCTpAXUBATENE U HEHTPU(yrupoBaTh NPOOHPKHU AJisi cOpoca Kareib.

4. TlomecTuTh MPOOUPKHU B aMIUTU(PUKATOP B PEKOMEHTyEMOM IOPSIKE:

Ne aueiiku Oopaszey
1 ITKO «L. maculans»
2 OKO
3 ucciedyemviii oopasey 1
4 ucciedyemvlil 0opasey 2

7.2 Illposenenue INLP-PB
7.2.1 llposenenue IIIP-PB nast npudopos RotorGene 6000/RotorGene Q
1. Bximrounth npubOp B COOTBETCTBUU C MHCTPYKITUEH 11O IKCIUTyaTAIIHH.
2. 3amyctutb nporpamMmy «Rotor-Geney.
3. B okne «New Run / HoBblii TecT» BeIOpaTh BKIaAKy «Advanced / leTajibHbIii MacTepy», 3aTeM OIIIUIO
«Empty Run / Ilycroii madaon» u Haxxats «New / HoBb1ib».
4. B oTkpbIBIIEMCsl OKHE BBIOpaTh THIT poTopa «36-Well Rotor / 36-jiyHOUYHBIi pOTOP» U MOCTABUTH FAJI0YKY
B okHe «Locking Ring Attached / Koabio 3akpemnsieno», Haxars «Next / lasee».
5. B otkpsiBiIeMcst OkHe ycTaHOBUTH «Reaction Volume / Oobem peakuumu» 25 MKII, yoOpaTh rajouky «15
pL oil layer volume / Oobem maciia / Bocka» u Haxath «Next / lanee.
6. B oTkpsiBIIeMCs OkHE HaxkaTh KHONKY «Edit Profile / PeqakTop nmpoduasn», nHaxars «New / HoBblii» u
BeiOpath «Cycling (default) / IluxkaupoBanue (Mo ymoJuv.)». 3aaarth MporpamMmy aMiuTM(GUKAANA CO
CIICAYIONIMMHU TTapaMEeTPaMH:

[lar Tewm., °C Bpewms Jerexuus Kpacurenu [ToBTOpOB
1 95 5 mins No acquiring 1
95 15secs | No acquiring
Cycling . FAM/Green 50
60 40 secs | Acquirin
auning 1 ReGIHEX/Yellow/VIC

7. B okue «Edit Profile / Penakrop npoduis» Haxars kHonky «OK».
8. VYcTaHOBHTH YyBCTBUTENBHOCTH mpubopa B obOiactu HacTpoek «Chanel Setup / YcraHoBka kaHasiay,
ucnoib3ys kinapuiny «Edit Gain / YpoBenb curuaia»:
Green -5
Yellow -6

Ilpumeuanue. npu_803HUKHOBEHUU NPODJIEM (CEA3AHHBIX C 0CODEHHOCMbIO padombl npudopa, a
UMEHHO C YCHIAHOBICHHLIM _ONMUMAIbHOIM _OUANA30HOM VPOSHA YCUICHUSA CUZHANA_(1yopecueHyuu
NnO_ueeeblM_KAHANAM) Heo0xX00umo npu_nociedyrwuiux zanyckax npuoopa ona III[P-PB RotorGene
6000/RotorGene O na ymane 8 nynkma 7.2.1 npogecmu_agmomamuyecKyro_ OnmumMu3ayuio yposueii

CUZHAIIA CO2TIACHO CLeOVIOULell WHCHPDYKUUU:
B oxne «New Run Wizard / Macmep nosozo mecma» naxcams «Gain Optimization /
Onmumuzauus ypoeHs CUZHATIA).

B omxpuwiswemcs oxne naumu u Haxcams Ha exiaoky «Channel Settings / Yemanosexu kananoey.



10.
11.

12.

no

o

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

B noseuswemcs oxne «Auto-Gain Optimization Channel Settings / Ycmanosxku Aemo-
onmumuzauuu yposus cuznana» naxcamo «OK /JJA» ons kaxcoozo kanana.

Ilocne 3axpuimus oxna «Auto-Gain Optimization Channel Settings / Ycmanoexu Aemo-
onmumusauuu ypoeHs cuznanay nocmasums 2anouxky «Perform Optimization Before 1 st Acquisition /
Boinonanumes onmumusayuio npu 1-n waze oemexyuu» u nasxcamo «Close / 3axpvimepy.

Haxatp knaBuiry «Next / lanee».

3anyctuth amrumdukanuio knonkou Start run / Crapr.

B mosBuBIIEMCst TIOcTie Hadana paboThl MpuUOOpa OKHE CO CBEIACHUSMHU 00 oOpa3iiax BHECTH Ha3BaHUS
obpasmoB, B cronbie «Type / Tum» ykazare «Unknown / O6pasem» ans oOpasios, «Positive /
Monoxurenbubrin» st [IKO u «Negative / Orpunarensnsiiiy 1 OKO. Haxares kinaBumry «Finish /
3aKOHYHUTDY.

ITo 3aBepmienuu [11IP-PB oTpaboTanHbie MPOOHMPKH YTUIIU3HPOBATH B COOTBETCTBUH C PEKOMEHIAIMSIMH T10
opranuzanuu [ILIP maGoparopuu, cormacho MY 1.3.2569-09 «Opranu3zanusi paboThl J1abopaTopwid,
UCIIONB3YIOUIUX METOAbI aMIITU(UKAIINN HYKJIEMHOBBIX KUCIOT IPH paboTe ¢ MaTEepHAIOM, COJIep KaIlUM
MUKpoopraiusmsl [-IV rpynn naroreHHOCTI.

7.2.2 Tiposenenue INIP-PB nas npudopa CFX96

Bxuttounts npubop B COOTBETCTBUU C MHCTPYKIMEH 1O 3KCILTyaTalluu.

3anyctuth nporpammy «Bio-Rad CFX Manager».

B mento File Boiopath New—Protocol. B mosiBuBIIeMcsl OKHE 3a1aTh IUKJIOTPAMMY CO CIICIYHOIMMHU
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
Haxxats OK 1 coxpaHuTh MPOTOKOJI HAa KOMITBIOTEpPE B yA0OHOI paboueii mamnke.
BHectu cBenienus 00 oOpasiax u kpacutessix. s atoro Bo Bkiaake Plate Beiopats onuro Create New.
Hasxatp kHonky Select Fluorophores. B nosiBuBmemcs okae Beiopats kpacutenu FAM, HEX Haxars OK.
O0603HaYnTH Ha IJIAIIKE MECTOPACIIONIOKEHNE 00PA3IOB:

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

- Bropas nynka — OKO. {7151 3T0ro BeIAETUTH JYHKY, B KOTOpO# HaxonuTcs npodupka ¢ OKO, u B rpage
Sample Type Boiopats ctpouky Negative Control.

- Cnenyrolmas JiyHKa - UcclelyeMblil oOpaser 1, 3aTeM — uccneayemslii oopaser] 2 1 T.1. B COOTBETCTBHUH C
1. [Topsinok cienoBanusi 00pa3uoB. /{151 5TOro BBIAECIUTH BCE OCTABIINECS JIYHKH, B KOTOPBIX HAXOMATCS
npobupku ¢ obpasuamu, u B rpade Sample Type BeiOpath ctpouky Unknown.
3anaTh U3MEpEeHHE CUTHajla BO BCEX MPOOMPKax MO BHIOpaHHBIM KpacuteisMm. [ 3TOro BbIIEIUTH Ha
IUTalIKe JIYHKH cO BceMH HccieayeMbiMu npoOupkamu (Bkitouas [IKO u OKO) u nmoctaBuTh rajoyku B
koJloHke L.oad HanpoTHB Ha3BaHMI BCEX BHIOPAaHHBIX B I1.5 KpacUTENeH.
3amaTh Ha3BaHUS BCEX HCCIENyeMbIX 00pasnoB. /lis 3TOro BBIAETUTH JYHKH, B KOTOPBIX HAXOIATCA
npoOupku ¢ 0603HavaeMbIM 00pasioM. B rpade Sample Name BBectu (mimm BEIOpaTh U3 yiKe HMEIOLITHXCS)
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HMSI COOTBETCTBYIOIIErO 00pasia. 3aTeM MOCTaBUTh TajouKky B coceaneil rpade Load. TToBToputh TO ke
camoe JJIsl OCTaBIIUXCSI 00pa3IoB.

Haxares OK. JlaTh UM miamke ¢ ykazaHHEM JaThl SKCIIEPUMEHTAa M COXPaHUTh NMOJYYCHHBIH (aiin Ha
KOMIIbIOTEpE B y10OHOI paboyeii mamnke.

Hauats paboty nmpubopa. Jlist sToro Beioparts 3akiaaky Start Run, B kotopoii Haxarts kiasuiry Start Run.
3amate ums Oyaymero ¢aina ¢ ykasaHueMm JAarhl TpoBeleHHs sKcrnepuMeHTa. CoxpaHuTh ¢ailn Ha
KOMIThIOTEPE B YI0OHOU paboueii mamnke.

3adukcupoBaTh B pabodeM KypHalie Ha3BaHue (haia.

ITo 3aBepmienuu [11IP-PB oTpaboTanHbie TPOOMPKH YTUIU3HUPOBATH B COOTBETCTBHH C PEKOMEHIAIMSIMH T10
opranuzanuu 1P maGoparopuu, cormacho MY 1.3.2569-09 «Opranu3zanusi paboThel J1abopaTopwid,
MCIOJIB3YIOUINX METO/IbI aMIUIA(PUKAIIMY HYKIEMHOBBIX KUCIIOT MPU paboTe ¢ MaTepHalioM, COAEPIKALTIM
MHKpoopranusmsl -1V rpynn nmaroreHHocT».

7.2.3 Ilposeaenue INLP-PB nus npudopos AHK-32 (32M, 48).

Bxuttounts npubop B COOTBETCTBUU C HHCTPYKIMEHN IO 3KCILTyaTalluu.

3anycruth nporpammy ANK Shell.

BriOpatp Britanky «BbIcTphlii cTapT». B nosBuBIIeMcs: okHe BBIOpaTh Kpacutenu FAM, R6G. 3agate ums
Oyaymero ¢aiina, a Takke BRIOpaTh TUI prudopa (32 mpodbupku wiu 48 mpoOUpoK).

B oxHEe « AMIUIM(PUKATOP» 3a/1aTh IPOTPaMMy aMILTH(PHKAIAH.

Tun Temneparypa, Bpewms, t, | Habmronenue Pacuer
T, C CEK.
H3otepma
1 95 300 Brutoueno
[Muknorpamma
(50)
1 95 15 Bxiroueno
2 60 40 Brutoueno Brutoueno

Bo Bknaake «O0pa3ub» BHECTH ONKCAHUE HCCIEAYEMBIX 00pa3I[0B U pacCTaBUTh 00pa3Lbl 110 TUIAHIIETY.

3anecT B pabouuii )xypHaI Ha3BaHue (pailia TaHHBIX, COOTBETCTBYIOIIEE HCCIICIOBAHUIO.

Jlnis 3amycka uccienoBanust HaxaTh CTapr.

ITo 3aBepmenuu [11[P-PB orpaGoranHble MPOOUPKHU yTUIM3HPOBATH B COOTBETCTBUU C PEKOMEHAALUSAMH O
opranuzanuu TP naGoparopuu, cormacho MY 1.3.2569-09 «Opranuzanus pabGoTsl jgabopaTropui,
MCIOJIB3YIOLINX METO/Ibl aMIUIH(PUKAIIMK HYKIEMHOBBIX KUCIIOT MpU paboTe ¢ MaTepHalioM, COAEpP KaLIuM
MHUKpoopranusmsl I-IV rpynn nmaroreHHocT».

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

Bxuttounts npubop B COOTBETCTBUU C MHCTPYKIMEH MO SKCILTyaTalHu.

3anyctuth nporpammy «RealTime_PCR».

Ilepen mpoBeaeHHeM aMIUIM(QHUKALMKM HEOOXOJUMO 3alOJHUTH MPOTOKOJ HCCIEIOBaHUS (BKJIAJKa
«IIpoToko»). B xaxmoit cTpoke HEOOXOAMMO OTPETAKTUPOBATH CIICAYIONTNE JaHHBIC:

- Ne (HOMep mpoOupKm)

- R (mo6aBnenue ny06eit)

- THIT IPOOHPKH (00paserl, MOJ0KUTEIBHBIAH KOHTPOJIb, OTPHIIATEIbHBIH KOHTPOJIb U T.11.)

- hayopodopsr (FAM — ciennuka, HEX — BITK.)

ITocne 3amonHeHust TaOIUIBI C JAHHBIMUA O MPOOMpPKax HEOOXOIUMO YKa3aTh PAacHoOJIOXKeHHEe MpOoOUpoK B
6noke amrmmudukaropa. Pacnonoxenue npodupok B 010ke aMIuMdukaropa cxeMaTHYHO OTOOpaXkaeTcs B
IIpaBOM HUKHEHN YaCTU OKHA.



7.
8.

3amyck mOporpamMmbl  amMIuIMUKAIMM  OCYIIECTBISETCS BO  BKJIAJKe «3amyck MNPOrpaMMbl
aMIuInpUKAITAN.

Ilepen 3amyckoM HEOOXOAWMMO BBIOpPATH 3apaHee CO3/JaHHYI0 MNpPOrpaMMmy aMILIM(puKanNuy,
OTpPEIaKTHPOBATH 00BEM paboueli cMmecu B mpodupke (25 Mx).

[MapameTpsl aMIuTHQUKAITIN:

Huka IToeroper | Ilar Bpemss | Temnieparypa | derekuus
1 1 1 05:00 95,0
2 50 1 00:15 95,0

2 00:40 60,0 Brxirouena

HaxxaTph KHOIIKY «3aIyCTHTh MPOrPaMMy».

ITo 3aBepmiennu [11IP-PB orpaboTranHbie MpOOUPKH YTUIU3UPOBATH B COOTBETCTBUHU C PEKOMEHIAITUSIMH T10

opranuzanuu [I[P maGoparopuu, cormacio MY 1.3.2569-09 «Opranumzanuss paboThl 1abopaTopui,
UCIIOJIB3YIOUIMX METOJbl aMIUTU(UKAIIMU HYKJIEMHOBBIX KHCIOT HpHU paboTe ¢ MaTepuajoM, COAEpKalluM

MHKpoopranusmsl [-IV rpynn nmaroreHHocT».

7.2.5 llposenenue IIP-PB nas mpudopa QuantStudiob.

Topsioox camocmosimenvroco cozdanus npomokona «Phyto DNA»
A. Bxiouums npubop 8 coomeemcmauu ¢ UHCmpyKyuel no d9KCniyamayuu.
b. 3anycmums npoepammy «QuantStudio Designs & Analysis Softwarey.

B. Haoswcamw knonky Cozoams 3xcnepumenm (Create New Experiments) . Bo
sxnaoke Ceoiicmea (Properties) ¢ cmpoxe Hazéanue (Name) zaoamo ums (nazeanue) Phyto DNA
akcnepumenmy. Hasxcamo enusy oxna knonky /Janee (Next).

S QuantStudio™ Design & Analysis Software v14.3 - o X

File Edt Analysis Tools Help

Method Plate Run Results Export

Experiment Properties O; Sae v

I Name {2021-01-01_000000) I

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
Run mode Standard v

Manage chemistry details

I'. Bo sxnaoke IIpomoxon (Method) 3adams yuxnoepammy co credyrowumu napamempamu:
O6vem (Volume) 25 ul

Bpewsi Pecucmpayus YHucno
Hlae Cmaous Temnepamypa Bpems U3MeHeHUs pay
cueHana YUKI08
memnepamypbl
1 Yoeporcanue 95°C 05:00 3,18°C/s —
1 95°C 00:15 3,18°C/s 50
2 e 60°C 00:40 2,44°C)s o

Haoicamo knonky Jlanee (Next).



Teumneparypa HarpeEa KPEIIEH

Viepmanne/nHKyGanns e
95 =C 95 =C
3.18°C/8
00:05:00 00:00:15 944°C/S
n n
3.183C/S
50x

60 °C

00:00:40

30|

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

Plate Attributes

Passive Reference Mone

E. Bo eéxnaoke Pacmupennsie nacmpouxu (Advanced Setup) 6 6ioxke Muwmenu (Targets) oobasumo
KaHauwl 0Jisk Cuumvl8anus ghnyopecyenyuu. s 3mo2o HeodXo0uUMo GbINOIHUMb CledVioujue Oeticmeust:

- B nepsoui cmpoxe 6 epagpe Hazeanue (Name) emecmo Target I nanucamos FAM. B epagpe
Penopmep (Reporter) sviopams FAM. B epagpe F'acumens (Quencher) svi6pames 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 Facumens (Quencher) esiopams NONe,

Hascae Ha ﬂ‘l@ﬁk‘y.

Quick Setup Advanced Setup

— Targets Add
Name Reporter Quencher Comments

O W ram FAM None

| HEX vIC None

JK. Jlns coxpanenus npomoxona naxcamos knonky Coxpanums (Save)

npomoxon «Phyto_DNA» 6 yoobuyro nanky.

Task

|T_'i Action | v
Quantity

v X

v X

O: Save w
* . Coxpanumo

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. Tlo 3aBepmiennm III[P-PB oTpaGoTanHbie mNpoOMpPKH yTHIM3UPOBaTh B COOTBETCTBHH C
pekoMeHnanusmMu 1o opranusanuu [P maGopatopun, cormacio MY 1.3.2569-09 «Opranuzanus paboThl
nabopaTopuii, UCHOJIB3YIOMIMX METOAbl aMIUIM(PHUKAIUNA HYKJIECHHOBBIX KHUCIOT MPU paboTe ¢ MaTepUaIoM,

cojiepKaluM MUKkpoopranusMmsl [-1V rpynn natoreHHOCTHY.

7.2.6 llposenenne IIP-PB nas npudopa Gentier 96E/R

Bxirounth prOop B COOTBETCTBUU C MHCTPYKIIMEH MO SKCILTyaTalllu.

3anyctuth nporpammy Real-time PCR System

Hasxxats New Experiment

B otkpbiBIIEMcst OKHE 3a1aTh UMt skciepuMenTa (Experiment Name) u BeiOpath mamnky s
coxpanenus (Save Path)

Haxxates New

Bo Biiagke Run Setting 3agate nporpammy aMiutidUKamug co CISAYIOIMIUMU TapamMeTpam

M wnh e

ISR

Stage Stage Type | Cycle | Time | Temperature | Fluorescence

1 Preincubation 1 05:00 95,0 None
5 2 Step 50 00:15 95,0 None
Amplification 00:40 60,0 Reading

7. Bo Brimagke Experiment BeictaBuTh 00beM peakinnonHoi cmecu 25 Mk (Reaction Volume 25ul)
[Mepeiitu Bo BriIaaky Sample Setting
9. O003HaYNTH HA TUTANIKE MECTOPACTIOIOKEHUE 00PA3IIOB:
- [TepBas nmynka — IIKO. [{ns1 3TOro BeIAETUTH JYHKY, B KOTOpoil Haxoautces npooupka ¢ I1KO, u B rpade
Sample Type BeiOpats ctpouky Positive.
- Bropas nynka — OKO. {7151 3T0ro BeIAETUTH JYHKY, B KOTOpO# HaxonuTcs npodupka ¢ OKO, u B rpade
Sample Type BoiOpats ctpouky Negative.
- Cnenyromast JIyHKa - UCCIIeTyeMblii oOpaselr 1, 3aTeM — uccieayembiid oopasel] 2 U T.1. B COOTBETCTBHH C
.4 IlomecTuTh NPOOMPKH B aMIJIM(PUKATOP B peKOMeHAyeMoM mopsiake. /7 3TOro BbIIEIUTH BCE

o

OCTaBIIHMECS JYHKH, B KOTOPBIX HaXOIATCS MPOOHMPKHU ¢ oOpasuamu, u B rpade Sample Type BoiOpath

crpouky Unknown.

10. 3agaTh U3MepeHue curHaia Bo BceX MpoOMpKax 1Mo BHIOPAHHBIM KpacuTelsM. JlJis 3TOro BBIACIUTH Ha
IUTAIIKe JIYHKH CO BCeMHU uccieayembiMu npodupkamu (Bkiarodas [TIKO u OKO) u mocTaBuTh rajnoyku B
kononke Dye nHa kpacutensax FAM u HEX.

11. Tpeiitu Bo BKiaaKy Run Monitoring u B oTKpbIBIIEMCs OKHE HaxaTh Run.

ITo 3aBepuienun [T1P-PB orpaboranHble MPOOUPKH YTUIN3UPOBATh B COOTBETCTBUU C PEKOMEHJAIMSIMU
no opranusanuu [II{P maGoparopuu, cormacHo MY 1.3.2569-09 «Opranmzanusi paboTel 1a00paTOpHid,
MCHOJIB3YIOUIMX METOJbl aMIUTM(PHUKAIMK HYKJIEHMHOBBIX KHCIOT MpH paboTe C MaTepHalioM, COAEpIKALIUM
MHKpoopranusmsl [-IV rpynn maroreHHocTI».
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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 skBUBaNEHTHBIX UM (cM. 1. 5.1 HacTosAmel nHCTpykIMK). Kputepuem peructpanuu pocra
curHana QuryopecleHIy (Haaudue KMHeTHIeCKOW KpuBOHM pocta curHana ¢uyopecuennun) B [10 mpudopos
SBJIICTCS BeMU4MHA moporoBoro nukina Ct, xoropas o3HauaeT o0y BenuumHy MeHee 50. OtcyrcrBHE
peructpauuu pocra curtana npubopom omnuckiBaetcs 110 npubopa, Hanmpumep, Kak mpeleibHas BelIWYHMHA
moporosoro ukia (Ct > 50 B mpubdopax «AHK»), mu6o kak ee orcyrcrue (N/A B ipudopax ¢pupmer «BioRad»)
u 1.11. [TonpoOunas nHGopmaIus nprBeeHa B pyKOBOJICTBE 0 IKCILTyaTallid KOHKPETHOTO Mpudopa.

7.4 O6padoTka pesyastaros IIL[P-PB
7.4.1 Tlopsinok ouenku pedyiabtaToB [1LP-PB nis npuéopos RotorGene6000/RotorGene
1. Tlocne 3aBepuieHus aMIUIM(PUKALIUK OTKPBITH HYKHBIH (haitn B mporpamme «Rotor-Geney.
2. Haxare B MeHwo mnporpammbl «Rotor-Gene» wiaBuiry «AnalysiS/AHanm3», BbIOpaTh 3aKIaIKy
«Quantitation/KosnuecTBeHHBII.
3. BriOpate cTpoky ¢ kpacutenem Green u Haxarh kiaBuiry «Show/Iloka3ates». B OTKpbIBIIEMCS OKHE
MOSIBATCSI KHHETUYECKUE KPUBBIE B JIOTapU(MHUYECKOH LIKaJIE.
4. B wmento okna «Quantitation Analysis/Koim4yecTBeHHbI aHAIN3» aKTHBUPOBATh:
«Linear Scale//Iuneiinas mkama»
«Dynamic Tube/Iunamu4. ¢pon»
«Outlier Removal/¥crpanenue BoiopocoB» - 10%

«Slope Correct/KoppeKT. YKJIOHA» [Ipumeuanue. IIpu evinosnenuu onepayuu «Koppexyus ykionay» 1eodxooumo
cneoums, Yymoobvl He NPOUCXOOUNO KAPOUHATLHBIX USMEHEHUL 8 PUCYHKE KUHEeMUYeCKUX KPUBLIX (Hanpumep, Kpusvie Oe3 noovemda
@ryopecyenyuu nocie «koppexyuu YKiIoHay npeobpazyiomcs 8 JUHUU ¢ NOTONCUMENbHOU OUHAMUKOU Qayopecyenyuu u yeiom
nakaona). Eciu 6 pesynemame npogedenus 0anno onepayuy npoucxooam KapOuHaibHble UsMEHeHUs 8 PUCYHKE KUHeMUYecKux
Kpugwvlx, mo onepayuio « Koppexyus yxionay mosicro npogooums TOJIbKO 015 06paszyos c noovemom ¢iyopecyenyuu 8 0aHHOM
xanane, m.e. HOJIOZKHTEJIbBHBIX no daunomy kaunany!

B wmento «CT Calculation/Beruuciaenne CT» yCTaHOBHUTH 3HAYEHHWE [UIS MOPOTOBOM JIMHUHK

«Threshold/TTepor» - 0,05 u «Eliminate cycles before/MckaounTth mukabl 10» - 10. Hpuvevanue Ecnu ne
yoaemcsi yemanogums 3Havenue nopoza Ha yposte 0,05 uz-3a ¢ponosuvix gpaykmayuil gyopecyenyuu omoenbHbiX KPUGHIX, Mo
MOJHCHO ROOHAMb 3HAYEHUe NOPo2osotll TunHuu do duanaszona 0,05-0,1.

5. IIpoBecTn mHTEpHpETALNIO PE3YyJIHTATOB, KAK OMKMCAHO B I1.7.6 HACTOSIIEH HHCTPYKIIUH.

7.4.2 OopadoTka pesyabtaToB [ILP-PB ni1s npudopa CFX96
1. OtkpsiTh daiin B nporpamme «Bio-Rad CFX Manager». [lis storo B mento File Beiopats Open—Data
File, naiitu oOpabaTbiBaeMblii (haiil U OTKPBITH €ro.
2. YCTaHOBHTH pacueT pe3yJIbTaToB aHaau3a MeTogom Regression. [lis storo B meHio Settings Beiopars Cq
Determination Mode—Regression.
3. TlpoBecTr HHTEpHIPETAIUIO PE3YIHTATOB, KaK OITUCAHO B 11.7.6 HACTOSIIEH HHCTPYKITUH.
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7.4.3 O6padoTka pesyabraToB IIIIP-PB nist mpudopos Dtprime/Dtlite
1. Tlocne 3aBepuieHUs: aMIUTM(UKALIMU OTKPHITH HYKHBIH (aiin B mporpamme «RealTime_PCRy.
2. Ilepen oLeHKO pe3yabTaTOB HEOOXOAMMO YCTAHOBUTD CIIEIYIOIINE HACTPOUKH:
— Tun ananuza: MyJabTHILIEKC
— Meron: I'eomerpudecknii

o SIDD .. v
— Bbl6paTb OIITUYCCKHUU KaHaJl

— B mpaBoM HWXHEM YIiy OTKPHITh «PeKMMBI NMPOCMOTPa JAaHHBIX»; BBIOpaTh «Pemxum
Fam/Hex/Rox/Cy5»

Auto
— Ilox rpadgukaMu Ha)kaTh ABTOMIKAJY “f On JUISL BBIDABHUBAHUS

— B Ta6nune cnpaBa BeIOpaTh B 3aKiaake «Pe3yabTarby « MyJbTHILIEKC»
. IIpoBecTu MHTEpIIPETALIMIO PE3YJIBTATOB, KaK OIKCAHO B I1. 7.6 HACTOSIIENH HHCTPYKLIUH.

w

7.4.4 Oopadotka pezyabraroB [ILP-PB nuas npudopos AHK-32 (32M, 48)
1. Tlo okOoHYaHMM 3aBEPIIUTH HCCIEAOBAHNE B COOTBETCTBUH C MHCTPYKLIUEH K IPHOODPY.
2. B nporpamme «ANK Shell» naxxats «IIpocmoTp ¢aiiioB JaHHBIX» U OTKPBITH (Paiil ¢ pe3ynbraTaMu
UCCIIEIOBaHMsl, BIOPAB €ro B NalKe COOTBETCTBYIOIEr0 prdopa.
3. TlpoBecTu MHTEpHpPETAIUIO PE3YIHTATOB, KAK OMUCAHO B 11.7.6 HACTOSIIECH HHCTPYKIIUH.

7.4.5 O6padoTka pesyabtaTo IIIP-PB niast npuéopa QuantStudiob.
1. [Tocie 3aBepiienus aMiuidUKAUK OTKPBITh HYKHBIH (aiia B nmporpamme «QuantStudio Designs &
Analysis Software» nau «Design and Analysis».

2. [Ipeobpa3oBaTh KHHETUYECKHUE KPUBBIC B JIMHEHHYIO mIKaly. [ 3TOro Ha)kaTh Ha UKOHKY IokazaTe
Hactpoiiku ¢aiiaa (Show Plot Settings). B nosBuBmemcs okue Beiopats Tun rpaduka — JTuneitnsrii (Graph
Type — Linear).

3. TIpeobpa3oBatrh moyuYCHHBIE JaHHBIC B HEOOXOAMMBIH (hOpMaT ¢ TOMOIIIO CHeHaIbHOTO mabdaona Excel
s QuantStudiob, akryaneH B ciiydae 00pabOTKH pe3ysibTaToB B mporpamme «QuantStudio™ Design &
Analysis Software» (1octymnen Ha caiite OOO «CunTom», mapodb ajist .rar Syntol42! http://www.syntol.ru/).

4. TlpoBecTH MHTEPIIPETAIMIO PE3YIBTATOB, KaK OMHMCAHO B I1.7.6 HACTOSIIECH HHCTPYKIIUH

7.4.6 O6padorka pesyasraroB IILP-PB nas npudopa Gentier 96E/R.

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

2. Tlepeiitn Bo ckiaaky Analysis u mpoBecTH HHTEpHpETanuio pe3yibTaToB, KaK OMUCAaHO B 11.7.6
HACTOAIIEH UHCTPYKIIHH.
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7.5 Yuer pe3yjibTaTOB aHAJIM3a

Pe3ynbrarsl aHanu3a He MOJIEKAT YUETY:

- B cirydae otrcyterBus perucrpanuu pocta curaana OKO u OKO-B no kanany R6G/HEX/Yellow/VIC
(JTO’KHOOTPHUIIATEIBHBIN PE3yJIbTAT BCETO IKCIICPHMEHTA);

- B cllydae permcrpanuu pocta curHaia B npooupke ¢ OKO (OKO-B) no kanany FAM/Green
(J1I0O’)KHOTIOJIOKUTENBbHBIN pe3yNbTaT BCEro sKcnepuMenTa). Benuunna noporosoro nukia Ct npu 3ToM He UMEET
3HAYEHUSI.

- B cllyyae OTCYTCTBHUS PETUCTPALlMU POCTa CUTHala B MPOOUpPKE C UCCIeAyeMbIM 00pa3loM M0 KaHally
R6G/HEX/Yellow/VIC omHoBpeMEHHO ¢ OTCYTCTBHEM CHrHajla 10 BceM Kanamam FAM/Green
(JTO)KHOOTPHUIATENILHBIN PE3yJIbTAT B KOHKPETHOH MpoOUpKe);

- B ciIydae OTCyTrcTBUs peructpamuu pocra curHana IIKO mno kanmany FAM/Green
(JIO’KHOOTPHUIIATEIBHBIN PE3YJIbTAT BCEIO SKCIEPUMEHTA).

Pe3ynbrarsl aHanm3a MOAJIEKAT YUETY:

- B Cllyyae OTCYTCTBHUS pocrta curHajia ¢uyopecueniuu B npoobupke ¢ OKO (OKO-B) mo kanamy
FAM/Green ogHoBpeMeHHO ¢ peructpainueii pocra curnaia no kanany R6G/HEX/Yellow/VIC;

- B cirydae peructpanuu pocra curtana INKO no kanany FAM/Green ¢ iro00ii BETHYUHON TTOPOTOBOTO
mukiia Ct.

- B Cly4ae pErHCTpallMd pOCTa CUTHala B MPOOHMpPKE C HCCIeIyeMbIM 00pa3loM MO KaHaly
R6G/HEX/Yellow/VIC ¢ n000# BeIWYMHON MOPOrOBOr0 MUKIA MPU HAIWYHHM CHTHaA (DIYOPECICHIIMU 10
kanaimy FAM/Green

Peructpanus pocra curnana QuyopecieHIIMN B MUKPOIIPOOUPKE C UCCIETyeMbIM 00pa3lioM M0 KaHay

FAM/Green cBuaerenbcTByeT 0 HAIMYMK B 0Opasie cnenuduyeckoro pparmenta [JHK Bo3Oyautens ¢pomosa
parica. Benmuunna noporosoro mukia Ct mpu 3ToM He UMeeT 3HaA4YCHUsI.
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7.6 UuTepnperanusi pe3yjabTaTOB aHAJM3A ¢ HCNOJIb30BaHHEM HA00pa peareHToB
«Leptosphaeria maculans - PB»

Kunernueckas KpHBas poCTa CUrHajia

O6pa3zen

(hIyopeceHITnY 110 KaHaTy
R6G/HEX/
FAM/Green Yellow/VIC
Leptosphaeria maculans BITIK

Hurepnperanus

PesynbTathl BC

€ro aHajiu3a HE I1oJJicKat

y4€Ty B JIFOOOM M3 CIEAYIOIIUX CIy4YaeB

JI0)XHOOTpULIATENIBHBIN PE3YJIBTAT,

a moboit HKO unrubuposanue [11[P-PB
_ _ OKO, |Jlo)xHooTpUIIaTEIbHBIN PE3YJIbTAT,
OKO-B |unru6uposanue I111P-PB
JI0’XHOTIOJIOKUTEIIBHBIN pe3yJIbTaT,
OKO-B HK
N H106oit KOHTaMHUHAIUs B IPOLIECCE BbIICIEHUS
OKO |JIo)KHOIOJIOKUTENBHBIN PE3YIIbTAT,

KOHTaMHuHaIus B xone noctanoBku I11[P-PB

Pesynbrarsl aHanusza

HE MMOJIeKAT YUETY Il KOHKPETHOM MPOOBI

npooa

JIO)KHOOTpHIIATETHHBIN PE3yJIbTAT,
unruouposanue [11[P-PB

PSSyHLTaTbI aHaJIKn3a IIoJJIC)KaT y‘léTy IIpH OJYUCHUUN CICAYIOIINX PE3YJIbTATOB

Habop pearentoB cnenu@uueH B OTHOIICHUN

+ 000 KO .
Leptosphaeria maculans
OKO-B
- + KonTamuHarws v “HTHOUPOBAHUE OTCYTCTBYIOT
OKO
B + B npo6e He o6Hapyxena JIHK
npota Leptosphaeria maculans
<40 ct i06oi B npo6e oonapyxena JJHK Leptosphaeria

maculans
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8 YCJIOBUSA XPAHEHUSI, TPAHCIIOPTUPOBAHUSA U DKCIIVIYATALIUA
8.1 YcioBus xpaneHust

HaGop pearenToB «Leptosphaeria maculans - PB» ciemyer XpaHuTh B CyXOM, 3allIMIIEHHOM OT CBETa
Mecte rpu remnepatype oT MuHyc 18°C no munyc 20°C. CyMMapHbIi CPOK XpaHEHUS PU TEMIIEPATYPE OT ILTIOC
2 o mtoc 8°C He I0JKEH MPEeBbIIIATh 5 CyTOK B TEUEHHE CPOKa OJTHOCTH Habopa peareHToB.

8.2 YcJ10BHSI TPAHCIIOPTHPOBAHUS

TpancnoptupoBanue Habopa pearcHtoB «Leptosphaeria maculans - PB» 10/KHO TpOUM3BOAUTHCS
KPBITBIM TPAHCIIOPTOM (aBTOMOOMIIBHBIM, YKEJIE3HOIOPOKHBIM JTMOO BO3AYIIHBIM) IIPU TEMIEPAType OT MUHYC
18°C nmo munyc 20°C. JlomyckaeTcsi TpaHCIIOPTHPOBAHUE JI0 5 CYTOK Iipu Temmepatype 1o mitoc §°C.

8.3 Cpok rognoctu

Cpox rognoctu Habopa «Leptosphaeria maculans - PB» cocrasiser 12 MecsiieB ¢ JaThl BBITyCKa
MPEaNPUATHEM-U3TOTOBUTEIIEM.

Cepun HaOOPOB PEAreHTOB C UCTEKILIUM CPOKOM TOAHOCTH MPUMEHEHHIO He nojjexar. Cpok rogHoCcTH
BCKPBITBIX PEareHTOB COOTBETCTBYET CPOKY T'OJHOCTH, YKa3aHHOMY Ha STHKETKaX Uil HEBCKPBITBHIX PEarcHTOB,
€CII B UHCTPYKIMH HE YKa3aHO HHOE.

8.4 Undopmanus no 6e30nacHON yTuan3aunu

Hcnonp30BaHHBIE TPOOMPKH C aMIUIMKOHAMH, HAKOHCYHHWKH, TEPYaTKH, BETOIIb I O0OpabdOTKH
noBepxHocted B [11[P-6okce, coOMparOT B MJIACTUKOBBIE 3aKPHIBAIOIINECS EMKOCTH, BEIHOCAT B Pa00O4yI0 30HY
4-1 (nmu0o crienuanbHO MpeIHa3HaueHHOE BCIIOMOTaTeIbHOE TIOMEIIEHHE) C LENbI0 MOCIeYIOIeH HHAKTUBALIUU
(MVY 1.3.2569-09).

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

8.5 N'apanTuiinble 00513aTeJILCTBA MPOU3BOAUTES

[TpennpusTre-npon3BOUTENb I'APAaHTUPYET COOTBETCTBUE (YHKIMOHAIBHBIX XapaKTEPUCTUK HaboOpa
TpeOOBAaHUAM, YKAa3aHHBIM B TEXHUYECKOM M HKCIUTyaTAallMOHHOW JOKYMEHTAllMH, B TEYEHUE YCTAaHOBJIEHHOTO
cpoka rogHocTH (12 MecsieB) nmpu coOII0ACHNN BCeX YCIOBUI TPAHCIIOPTHPOBAHUS, XPAHEHUS U IPUMEHEHHS.

Pexnamanuu Ha kadectBo «Leptosphaeria maculans - PB» HanpasisiTh Ha NpeapUsITHE-U3TOTOBUTEIb
000 «HII® Cunromn» (125499, Mocksa, Kponmranrckuii OynbBap, 1. 39, k.1., mom 1 kom. 43/PM 12-3, Ten.
(495)984-69-93, daxc. (499)977-74-55, E. mail: syntol@syntol.ru).

I[Tpu BBIsSIBIEHNU TOOOYHBIX AEHCTBHIM, HE YKa3aHHBIX B UHCTPYKIMH 110 IPUMEHEHHIO Habopa peareHToB,
HEeXKeJIaTeJIbHBIX PEaKIMil MpH ero UCHOJIb30BaHUU, (PAKTOB M OOCTOSATENHCTB, CO3AAIOIINX YIpO3y KU3HU U
3/I0pPOBBIO TpaX/JaH M MEAMLIMHCKUX pPaOOTHUKOB INpH NPUMEHEHUH Habopa peareHTOB, PEKOMEHIYyeTcs
HampaBUTh coobIieHne Ha npeanpusitue-usroropurens OO0 «HII® CunTtom» no agpecy, yka3aHHOMY BBIIIE, U
B YINOJHOMOYEHHYI T'OCYJApCTBEHHYIO PETYJIHPYIOIIYI0 OPraHU3alMI0 B COOTBETCTBUM C JEHCTBYIOIIMM
3aKOHOAATEIbCTBOM.

Jara nocneaneii penakmun: 29.01.2026.
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