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Ha6op pearenToB 1 BoisiBjeHus1 JIHK cocHOBOI CTB0JIOBOII HEMATObI METOIOM
MOJIMMEPA3HOM LEIMHOW peaKui B peajJbHOM BpEeMEHU
«Bursaphelenchus xylophilus - PB»

NHCTPYKIUSA no npuMeHEeHH 0



1 HABHAYEHMUME U OBJIACTS IPUMEHEHUS
1.1 ITonHOE HA3BaHUE

HaGop pearentoB mis BoisBieHust JJTHK cocHOBO# CTBOOBOM HEMaTOJsl METOAOM MOJUMEpA3HOW LEMHON
peakmuu B peanbHOM Bpemenu «Bursaphelenchus xylophilus -PB».

1.2 O6saacTh NIpUMEHEHUA

Ha6op pearenros «Bursaphelenchus xylophilus -PB» npennasnauen ais ooHapyskerust JJHK cocHoBoii
CTBOJIOBO# Hemartoabl Hematoxa Bursaphelenchus xylophilus.

PacrenusiMu-xo3seBaMu COCHOBOW HEMATOBI SIBISIOTCA pa3IUYHbIE MOPOJbI XBOWHBIX JIepeBbeB. B.
xylophilus Bctpeuaercst B ocHoBHOM Ha Pinus spp.: P. bungeana, P. densiflora, P. luchuensis, P. massoniana
and P. thunbergia, P. mugo, P. nigra, P. sylvestris, P. pinaster. Taxxe kK 4iciIy BOCIPUUMYHUBBIX PACTCHUI
otHocstcsi Abies, Chamaecyparis, Cedrus, Larix, Picea u Pseudotsuga. CocHoBasi cTBOJIOBas HeMaToja —
ONaCHbIA BPEAUTENb XBOMHBIX MOPOJ JAepeBbeB, BkiItoueHa B [lepeuenr EOK3P A2 BpenHbix OpraHu3Mos,
PEKOMEHIYEMBIX K PEryJIUPOBaHUIO.

Ha6op moxeT ObITh HCNONB30BaH B JIAOOPATOPHBIX IIEHTPAX U HMHCTUTYTaX, MPOBOISAIIUX KOHTPOIb
(UTOCAHUTAPHOTO COCTOSHUSL PACTEHUH, B TOM 4YHCIIE IOCAJOYHOTO MaTepuana B LENsAX OOHapyKeHUS
Bursaphelenchus xylophilus. HaGop mo3Bossier kauecTBEHHO OMpeAeIuTh, CoAepxuTcs i B obOpasie JJHK
Bursaphelenchus xylophilus.

2 XAPAKTEPUCTUKA HABOPA

KomnoneHnTsl Habopa SBISIOTCS OJHOPA30BbIMH.

Ha6op pearentoB «Bursaphelenchus xylophilus-PB» e TpeOyeT TeXHHYECKOTrOo OOCIYKHBAHUS W

KaJTUOPOBKH.
2.1 CocraB Habopa
Habop peareHToB cocTOUT U3 6 KOMIIOHEHTOB.

Ne CocTaB KOMIJIEKTA Onucanue O0beMm Koa-Bo

IIpo3paunas KuIKOCTh

1 | Peakunonnas cmech «B.xyl-BITK»
CBETIIO-CUPEHEBOTO 1IBETA

1,10 M | 2 nmpoOupku

npo3payHas OecrBeTHas

- +
2 | SynTaq AHK-nosmmepasa T+, 5 en/mxn KHIKOCTD

0,05 M1 | 1 mpobupka

[TonoxuTenbHbIN KOHTPOJIBHBIN 00paserl,

3| co i [
nepxamuii JIHK Bursaphelenchus xylophilus, KHIKOCTD

KO «B.xyl»

npo3payHas OecrBeTHas 0,10 Mmx | 1 mpoGupka

npo3payHas OecrBeTHas

4 | OTpuuarenbHbId KOHTPOIbHBIN 00paseln, OKO
pull p pasell JKUIKOCTD

0,20 mn | 1 mpoGupka

2.2 Kosin4ecTBO aHAJIM3HPYeMbIX P00
Habop paccunrtan va npoBenenue 100 peakiuii, BKIIt09ast KOHTPOIbHBIE 00Pa3IIHI.

2.3 IlpyHuun meroaa.

Obnapyxenue crneunpuyecknx ¢parmentoB JTHK cocHoBoOi HemMaToapl OCHOBAaHO Ha WCHOJIB30BAHUU
METOJla MYJbTUIUIEKCHOM IOJIMMEPA3HOM LEMHOM peakiuu ¢ MOIYYEHUEM pe3yJibTaTa B PEKUME pPEalbHOIO
Bpemenu — IIL[P-PB.

B ocnoBe meronma IIIIP-PB nexut wmsmeHeHue curHaia QuIyopecHeHIIMM B XOAE pPEaKIUh. ITO
W3MEHEHHWE  TPOUCXOAUT  Onarojaps  WCIOJb30BaHWIO  cnenuduueckoro  mis  uckomoit  JIHK
OJINTOHYKJICOTUTHOTO 30HJa, KOTOPBIHA, MOJO00OHO MpaiiMepy, B XOJE PEAKIIMU CBSI3bIBAETCS C OJHOW W3 IeTei
ammuinkoHa. K 5 w3’ koHumam 30HAAa mpucoeduHeHbl (Guyopodop U TacuTenb (QIIyopeCcleHIMH
coOTBETCTBeHHO. [Ipu BO30OYy)aeHUN MOJeKyIbl (Giyopodopa cBETOM ONpeAeNeHHONW UIMHBI BOJIHBI JaHHAS
MOJIeKyJla HCITyCKaeT CBET JPYrod JUIMHBI BOJHBL. 3a cueT Onm30cTH MoleKyn d¢uyopodopa M TacuTemls
(bayopecleHIIuN, HAXOIAIIMXCd Ha OJHOM 30HJE, MOCIEIHUN MOTIOMAeT (IyOpPECICHIINIO, U H3MEHEHHS
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AQHATMTUYECKOTO CHUTHAIA HE MPOUCXOAHT. B pesynbraTte pacmerienus crnenuduyeckoro mis uckomon JJHK
OJINTOHYKJICOTHUTHOTO 30HJa Tag-mojauMepa3oi Ha dTare AJIOHTalliy MPU TeMIiepaTypax okosio 60°C, racurens
IpeKpalaeT morjomars GIyopecleHINIo JaHHOM MoneKybl ¢uryopodopa (Texnonorust TagMan). C kaxapim
ruksioM TP grcno ocBo60XIEHHBIX MOJIEKYT (Giryopodopa SKCIIOHEHIIHATLHO BO3pacTaeT (pUCYHOK 1).
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PI/ICYHOK 1- HpI/IHI_II/Il'I AHAJIIMTUYCCKOI'O ITpo1ecca

[TocranoBka III[P-PB ocymiecTBisieTcss B CHeNHAIbHBIX NMPUOOpax - aMIUTH(PHUKATOpaxX, HAMPUMED,
«AHK-32 (32M, 48)» (MAIl PAH, r. Cankr-IlerepOypr, Poccus), «CFX-96» («BioRad», CIIA), «Rotor
Gene» (Qiagen), «DT» («JIHK-texnomorusi», Poccus), QuantStudio5 (Thermofisher, CIIA) wuu
HKBUBAJICHTHBIX 10 XapaKTEepUCTHKaM (CM. 1. 5.1 HacTOsIIEH HHCTPYKIMHN).

[Tpu ammudukanuu merogom [11IP-PB B Habope ucnons3yroTcs ABa OJMUTOHYKICOTUIHBIX Mpaiimepa,
¢dnankupyronux cneunpudeckuit pparment JJHK cocHOBOI HEMaTOIbl U ABa OJIMTOHYKIICOTUIHBIX Mpaiimepa,
¢bnanxupyronmx JTHK BHyTpennero monoxkurtenbHoro koHTpouss IILP-PB, a takke nBa ¢diayopecueHTHBIX
3oH1a. [lpomecc ammmduranuy cnenuUIHbIX (ParMEHTOB 3aKIIOYACTCd B TMOBTOPSIONMXCS ITHKIAX
temnepatypHoil neHarypauuu JHK, oTxura mpailMepoB ¢ KOMIUIEMEHTAPHBIMU MOCIEAOBATEIBHOCTSIMUA U
MOCTEAYIOIEH JOCTPOUKE MOJUHYKICOTHAHBIX Lene ¢ 3tux npanmepoB JIHK-monumepasoil ¢ perexuuen
pPEe3yabTaTOB B PEKUME PEATbHOTO BPEMEHU.

Habop pearentoB ««Bursaphelenchus xylophilus-PB»» mo3Bossier 0THOBPEMEHHO BBISBIISITH B OTHOI
PEAKIMOHHON cMecH crenn(UYHbINA I COCHOBOM HeMaTonsl (parMeHT reHa (Mo KaHamy (IyopecleHIHn
R6G/HEX/Yellow/VIC, a Taxke BHYTpeHHHH NOJOXUTeNbHBIH KOoHTporms (BIIK) — mo kanamy
¢ryopecuenu CyS/Red.

2.4 OrpannveHust MeTo1a

B uccienyemom matepuane JITHK Bursaphelenchus xylophilus mosxer ObITh He 00HapykeHa 10 PUYNHE
unruOuposanus IILIP-PB w/unu HepocraTtouHoit sddextuBHoctu Boiaenenus JHK. [lns goctmxenus
MOoKa3aresiel aHaJTUTHYECKON 4yBCTBUTEIBHOCTH UCIIOIB3yEMbI HAOOP /ISl BbIIETICHUS 10JKEH 00ecreunBarh
s dextuBHOCTh Bhienenust HK na yposue He menee 20 %.

[TpyunHON NOIy4YEHUS JIOKHOIOJIOKUTEIBHOIO pE3yJIbTaTa SIBIAETCS KOHTAMMHALIMA Ha JTame
Boienienuss HK nu6o mposenenus peakuuun IIIP-PB. JIoKHOMOMOXUTENBHBIA pe3yibTaT BBISBISETCS C
MOMOIIBIO OTPHUIIATENILHBIX KOHTPOJIBHBIX 00pa3ioB Beienenus u [IL[P-PB (1. 7.5 HacTosel HHCTpYKLIUN).



3 AHAJIMTHYECKUE XAPAKTEPUCTHUKHA

3.1 YyBCTBUTEJIBHOCTH

YyscreurenapHocTs 1P npu ucnone3oBanuu Habopa peareatoB «Bursaphelenchus xylophilus-PB»
ne menee 1,0%10° konmit JJHK B MUZIIUANTpE TIPOOHL.

3.2 Cneun(pu4HOCTH

Crenin(uuHOCTh — JIOKHOOTPHUIATENILHBIC PE3yNbTaThl MPU aHAIM3e 00pasnoB, coaepxkamux JJHK
HEMAaTO/Ibl, OTCYTCTBOBAJIH, JIOKHOIIOIOXKHUTEIbHBIC Pe3yabTaThl Mpu ananu3e oopasnos JIHK pacrenwuii, JTHK
Oakrepuii, rpu6oB u PHK BupycoB He conepxamux BbIIICTIEPEUUCICHHbIE CleUn(UIHbIE (parMeHTHl,
OTCYTCTBOBAJIU.

4 MEPBI ITIPEJOCTOPOKHOCTMU IIPU PABOTE C HABOPOM

Paboty mpoBozsT B coorBeTcTBHU ¢ TpeboBaHusMu MY 1.3.2569-09 «Opranuzanus paboTsl 1a00paTopuii, HCIOIB3YIOMINX
METOIBl aMIUM(UKAIMN HYKJICHHOBBIX KHCJIOT TpH paboTe ¢ MaTepHalioM, COAep)KamuM MuKpoopranm3Mbel |-V rpymm
MIATOTCHHOCTH».

4.1 HeoO6xonumocTh 00y4yeHHUsI IePcoOHAJIa

Jnst paboThl ¢ JaHHBIM HAOOPOM PEareHTOB HEOOXOIMMO YYaCTHE CIIEHHAINCTA C BHICIIMM MM CPEIHUM MEIUIHNHCKHM,
OMOJIOTMYECKUM (BETEPHHAPHBIM) WIIM arpOHOMHYECKUM 00pa30BaHKEM, MOJYYHBIIETO JOMOIHHUTEIBLHOE CleHalbHOe 00pa3oBaHue
Ha KypcCax MOBBIIICHUA KBaJ’II/I(i)I/IKaHI/II/I 1o MOJ'IeKyJ'ISIpHO-6I/IOJ'IOFI/I‘IGCKI/IM MCTOJaM JUArHOCTHUKH. HepCOHaJ'I JOJIDKCH UMCTh HAaBBIKU
paboThl C OMOXMMHUYECKHMHU PEaKTUBAMU M COBPEMEHHBIM JIa00PATOPHBIM 000y I0BaHHEM.

4.2 Mepsbl 6€3011aCHOCTH, NO3BOJIAIONINE PEIOXPAHATH OllepaTopa

Bce koMIIOHEHTHBI Ha6opa B HUCIIOJB3YEMbBIX KOHICHTpalUAX ABJIAIOTCA HECTOKCHUYHBIMH, BPCIHOT'O BJIHMAHHWA Ha OpPraHU3M
orepaTopa He OKa3bIBaloT. [Ipu paboTe ¢ HabopoM cieayeT coOIoaTh 00BIYHBIE MEPHI IPETOCTOPOKHOCTH JUIS JTa0OPaATOPHiL:

- II0JIb30BATHCS TA00OPATOPHBIMH NIEpYAaTKAaMHU M HaJIeBaTh 1a0OPaTOPHBIE XaJIaThl;

- HE IPUHHUMATBH IHIIYy, TUTh UM KypPHUTh B 1a00PAaTOPHBIX OMEIICHUSIX;

- ocJie paboThI ¢ MPo0aMy M PeaKTHBAMH CJICAYET TIIATEIHHO BEIMBITH PYKH BOAOH C MBIJIOM.

N36erath KOHTAKTa C KOXKEH, TI1a3aMH U CIM3UCTBIMU 000JI0YKaMH, TIPH MOTIaIaHNN Ha HUX KOMIIOHEHTOB Ha0Opa MPOMBIThH
OONBIIMM KOJIMYECTBOM BOJbI. [IpW mpHeMe BHYTpPh KOMIIOHEHTOB Habopa pearcHTOB 3a MEIMIIMHCKOW IIOMOINBIO CIEXyeT
00paTUTHCSI HEMEAJICHHO.

Crerdukanuu mo 6€30MacHOCTH MPEIOCTABIISIOTCS 110 3a1pocy.

4.3 Heodxoaumble Mepbl NPeA0CTOPOKHOCTH B OTHOLIEHNH BJIMSIHUS (PU3HUYECKHX (haKTOpOB

[Ipu ucnons30BaHUM HAOOpa peareHTOB HET HEOOXOIUMOCTH IPUHUMATh MEPhI MPEJOCTOPOKHOCTH B OTHOIICHUH BIIMSTHUSA
MAarHHUTHBIX noneﬁ, BHCIIHUX JJICKTPUYCCKUX BO3ﬂeﬁCTBHﬁ, QJICKTPOCTATUYCCKUX pa3spAaa0B, AABJIICHUA WU MECPENaa0B JaBJICHUA,
NEPErpy3Ku, ICTOYHUKOB TCPMHUUCCKOT'O BOCTITIAMCHCHU .

4.4 Heodxoqumble Mepbl NPeI0CTOPOKHOCTH MPOTUB CIIENHATBHBIX PHCKOB

IIpn wcnone3oBaHuM HabOpa peareHTOB HET HEOOXOJMMOCTH IIPUHMMAaTh MEPHI INPEJOCTOPOXKHOCTH IPOTHUB JIHOOBIX
CHeUaIbHBIX PUCKOB IIPU MCIIOJIB30BAaHUH WM PEAIN3aliH, TIOCKOJIBKY B COCTAB M3/EIHS HE BXOJAT BELIECTBA YEIOBEUECKOT0 WIIN
KHMBOTHOTO NPOMCXOXKICHUS C YIETOM MX MOTEHIINATbHON HH(EKIIMOHHON TIPUPOBI.

5 OBOPYIOBAHUE U MATEPHAJIbI, HEOBXOJAUMBIE ITPU PABOTE C HABOPOM

5.1 PekomeHayeMoe H3MEPUTEIBLHOE 000Py10BaHHE

[pubop mms IMLP-PB — 3aperucrpupoBanHbiii B PO u mMerommuil kKaHaIBl AETEKIHUH, COOTBETCTBYIOIIUE KPACHTEISIM
FAM/Green, R6G/HEX/Yellow/VIC, ROX/Orange, Cy5/Red (im60 uX CHEKTpalIbHBIM aHAJIOraM) CO CIEAYIOIIUMHE
XapPaKTEPUCTUKAMU — Anaxc 5036,/ Mvaxcom. (N1 — 485uM/520uM, No2 — 530uM/560mM, Ne3 — 580umM/620uHM, Ned — 630uM/670HM),
Hanpumep, «AHK-32 (32M, 48)», «CFX-96».

5.2 Yka3aHusi 0 He0GX0IMMOCTH MCIIOJIb30BAHHUS CNIENHATBLHOI0 060PY/1I0BaHUS

Paboty ¢ HabopoM crieayeT MPOBOIUTH B HACTOIHLHOM OOKce ¢ OakTepunnaHou nammnoit (Hanpumep, bAB-TIIP-«Jlamunap-
C», 3A0 «JlamuHapHbIe cHCTEMBI», T. Muacc, Poccust), ycraHOBIIEHHOM B pabouyeii 3oue 3 (MY 1.3.2569-09).

5.3 Jlo3upyrommue ycTpoiicTBa

ABTOMaTHUecKHH (MEXaHWYECKHIT) 103aTop nepeMeHHoro oobema Ha 10-100 mku;

ABTOMaTHuYeCcKHi (MEXaHWYECKHi) 1o3aTop nepeMeHHoro oobema Ha 100-1000 mxi;

ABTOMaTHUeCKHH (MEXaHWYECKHIT) 103aTOp MepeMeHHoro oobema Ha 2-20 MKII;

LITaTHB JUISA AaHHBIX JI03aTOPOB.

5.4 [ipyroe ucnoJib3yemoe 000py/a0BaHue

MukporeHTpudyra-BCTpIXUBATENb ISt MUKPOTIpoOHpoK (Hampumep, «{ukmotemm-901»);



MHKpOLEHTpudyra aust MUKporpooupok (crpunos) 0,2 mi (Hanpumep, «Lluknoremn-903»);
IITATUBBI 115l HAKOHEYHUKOB, MUKpONPoOupok Ha 0,5 u 1,5 mur;

MTaTUB JUII MUKpoTipooupok 0,2 mit (Hanpumep, «PM-2x48x0,2» (CuHTOI);

XOJIOMWIBHUK Ha 2-8 °C (1st XpaHeHus: 00pa3Ion).

5.5 JIaGopaTtopHas nocyaa

Emxoctu s cOpoca HAKOHEUHUKOB W MUKPOTIPOOHPOK.

5.6 MaTepuaJibl M peareHThl, He BXOAsIlIMe B COCTaB Ha0opa

OnHOpa30Bble HAKOHEYHHKH JUIS 103aTOPOB NIEPEMEHHOT0 00beMa ¢ a3p030JIbHBIM 0apbepoM;
MUKpoIpoOupku (ctpumsl) 0,2 Mi ¢ npo3payHoii kpeimkoi st I11P-PB;

Habop peareHToB st BbiesneHus: HK;

OTJENBHBIN XalaT U OJTHOPA30Bble MEAULIMHCKHIE NEPUYATKHU;

KOMIUIEKT CPEZCTB Uil 00paboTku pabodero Mecra;

0JTHOPA30BbIe MEIUIIMHCKUE XaJIaThl M OJHOPA30BbIE MEIUINHCKAE IEPYATKY;

KOMIUIEKT CPENCTB s 00paboTKH pabodero Mecra.

6 AHAJIMBUPYEMBIE ITPOBbI
6.1 OT6op ¥ TPaHCHIOPTHPOBKA 00pPa3L 0B
O160p 00pa3uoB, TPaHCIOPTUPOBKY U XPaHEHHUE MTPOBOAST B COOTBETCTBUU C
CTO BHUMHUKP 6.003—2010 CocHoBas cTBOJIOBAas HEMATO1A
PM 7/4 (3) Bursaphelenchus xylophilus // Bulletin OEPP/EPPO Bulletin (2013) 43(1), 105-118
6.2 IIpoGonoaroroBka oopa3uos u BbiaeaeHne HK
Brinenenue JIHK mpoBoasT MeTonom ToTallbHOTO ocaxkaeHus, Hanpumep, EX-511 JJHK-Dkcrpan-2
(Cunron, Poccust) wiu apyrumu ytBepxaeHHbiMH MeTogamu ([TOCT 33996-2016). [lnst ompeneneHwus
BO3MOKHOM KOHTaMuWHauuu Ha oJtane BbyaeneHus HK B kaxaylo mnapTHIO BBIACICHHUS HapAIy C
HCCIIEAYEMbIM MAaTEepUalioM BKJIIOYAIOT OTpHUIATeNbHBIA KOHTPOJdb BbiaeineHus (OKO-B), koropsiit
aHanusupyrot naiee B [1L[P-PB.
PactBop JIHK MoxxeT xpaHuThcs mpu Temmneparype ot mitoc 2 1o mwitoc 8°C B TeueHue 5 cyTok U npu
TeMIeparype He Bollie MuHyc 16°C B Teuenue roja.
7 MIPOBEJAEHUE AHAJIU3A
7.1 IloaroroBka k nposenenuio [ILIP-PB
1. Pa3Mopo3uTh HEOOXOAMMOE KOJMYECTBO MPOOHMPOK ¢ peakimoHHO# cMechio «B.xyl -BITK» (kaxmast
npoOupKa paccynTaHa Ha MocTaHoBKYy S50 peakimii), BbIIEpKaTth |5 MUHYT MpH KOMHATHOW TeMIIEpaType,
nepemMeniaTh Ha MUKPOIICHTpU(yTre-BCTpsIXUBaTeNe U MEHTPUPYyTUPOBATh B TEUCHHE HECKOJIBKUX CEKYH]I
11 cOpoca Karedb.
2. B oraenbHOI yncTON MPOOHPKE MOAXOASIIETO pa3Mepa CMEIIaTh:
21*(N+2) Mk peakirorHo# cmecu «B.xyl -BITK»
0,5*(N+2) mxa SynTaq, 5 en/mk,
rie N — konuuecTBO HMcciaeayeMbix o0pa3uoB, BkIw4asgs OKO-B, 2 — koqm4yecTBO KOHTpOJIeii
(ITKO, OKO).
Ilpumeuanue. Ompuyamenvhvie xoumpoau evioenenuss (OKO-B) ananuzupyrom kax ucciedyemvie

obpasywl, coxpanss npu IIL[P-PB nopadok oopaszyos u OKO-B, komopuiii 6vin npu evidenenuu HK.
Jlnst ynoGcTBa pacueTa BOCIOJIb3yUTECh TaOIHUIIEH.

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
SynTaq 15 2 2,5 3 35 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
SynTaq 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 1145 ] 15 | 155 | 16 | 165 | 17 | 175 18 18,5 19
N 37 38 39 40 41 42 43 44 45 46 47 48
PC 819 840 | 861 | 882 | 903 | 924 | 945 | 966 | 987 | 1008 | 1029 | 1050
SynTag 19,5 20 1 205 ] 21 [ 215 | 22 | 225 | 23 | 235 24 24,5 25




no

7.
8.

[TomyuyeHHyt0 cMech IepemMelIaTbh Ha MUKPOLEHTPU(Yre-BCTpAXUBATeIe U HEHTPUPYTUpOBATh B TEUCHHE
HECKOJIbKUX CeKyH[. Pa3nuTh nmomyueHHyio cmech 1o 20 Mxi1 B ipoOupku Ha 0,2 ML
KO, OKO u uccrnegyemsie 00pa3iibl pa3MOpO3HUTh, IepeMelIaTh Ha MUKPOLIEHTPU(YTe-BCTPSIXUBATENE U

HEHTPUPYTHPOBATb.
Ipumeuanue. Ecm obpazen JJHK comeput copOeHT (MarHUTHBIM cOpOEHT), HEOOXOAMMO IEHTpU(YTHPOBaTH 00pas3isl 1
MuHYTY Tpu 10-14 TBIC. 00/MHH. ISl TOJHOTO OCaKAEHHs copOeHTa. [Ipy MCIoIp30BaHUM MarHUTHOTO COPOEHTa MPOOHUPKH C
JHK nocne neHTpudyrupoBaHus yCTaHOBUTh B MarHUTHBIM INTaTUB W J00aBiIeHHE OOpa3loB NPOHM3BOIUTH, HE BBIHHUMAs
NpOoOUPKH U3 IITATUBA.

B nmoarorosnenusie 0,2 M mpobupku BHecTH 1o 5 Mkja OKO, uccienyeMbix 00pas3IioB U, B TOCIEIHIOK
ouepenp, KO, wuCnonp3ys HAKOHEYHUKH C a’pPO30JbHBIM OapbepoM; IUIOTHO 3aKPBITh KPBIIIKH,
nepeMeniaTh Ha MUKPOIICHTpU(yTe-BCTpAXUBATENE U HEHTPU(yrupoBaTh NpOOHPKHU AJisi cOpoca Kareb.
[TomecTuTh POOUPKHU B aMIUTU(PUKATOP B PEKOMEHLyEMOM IOPSIKE:

No ayeitku Oopa3zey
1 KO «B.xyl»
2 OKO
3 uccnedyemwlii oopazey 1
4 uccnedyemviii oopasey 2

7.2 IlpoBenenue I P-PB

7.2.1 llposenenue ILIP-PB nast npudopos RotorGene 6000/RotorGene Q
Bxuttounts mpubop B COOTBETCTBUU C MHCTPYKIIMEH 110 SKCILTyaTallHH.
3amyctuth nporpammy «Rotor-Geney.
B okne «New Run / HoBwlii TecT» BoiOpath Briaaky «Advanced / JleranbHblii MacTepy, 3aTeM OIIIHIO
«Empty Run / Ilycroii madaon» u Haxxats «New / HoBb1ii».
B otkpeiBiemMcss okHe BbIOpath THH potopa «36-Well Rotor / 36-ayHouHBIl poTOpP» U MOCTAaBUTH
ranouky B okHe «Locking Ring Attached / Koabno 3akpernieHo», Haxath «Next / {anee».
B otkpeiBIIeMcst OkHe ycTaHOBHUTH «Reaction Volume / O6bem peakuun» 25 Mk, yopaTh rajaouky «15
pL oil layer volume / Oobem maciia / Bockay» u Haxath «Next / lamee».
B otkpeiBiieMcs: okHe HaxkaTh KHoIKy «Edit Profile / Pemakrop nmpoduasy», naxars «New / HoBblit» 1
BeIOpath «Cycling (default) / ukaupoBanue (Mo ymoJiu.)». 3amarh mMporpammy amIud(GUKAIUU CO
CIIEAYIOUIMMHA TTapaMeTPaMH:

[lar Tewmm., °C Bpewms Herexuuns Kpacurenu IToBTOpOB
1 94 3 mins No acquiring 1
94 15 secs No acquiring
Cycling . R6G/HEX/Yellow/VIC 40
60 40 secs | Acquiring Cy5/ Red

B okne «Edit Profile / PenakTop npoguas» Haxats kHOnKy «OK».
VY CTaHOBUTH 4yBCTBUTEIBHOCTH MprOOpa B obmactu Hactpoek «Chanel Setup / YcranoBka kanamay,
ucrons3ys kinapuiry «Edit Gain / YpoBenb curnanay:

Yellow -5

Red -6

Ipumeyanue. npu 603HUKHOGCHUU NPOOAEM (CEA3AHHBIX C 0CODEHHOCMbIO padomuvl npudopa, a

UMEHHO C YCMAHOBICHHbIM ONMUMAIbHLIM OUANAZ0HOM YPOBHA YCUCHUS CUZHAA dmvopecuenuuu
6
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RO UeNe6biM KAHAIAM) Heo0Xo0umo npu nociedyrouiux zanyckax npuoopa oas INIP-PB RotorGene

6000/RotorGene Q ua smane 8 nynkma 7.2.1 nposecmu_asmomamuyeckyio ORmMuMu3ayuio yposHeil
CUZHAIA CO2TIACHO C1e0VIOuLell UHCHPYKUUU:

B oxne «New Run Wizard / Macmep noeozo mecma» naxcams «Gain Optimization /
Onmumu3zauus ypoeHsa CUZHANA).

B omxpuwiswemcs oxkne naumu u Haxcamsy Ha exiadky «Channel Settings / Yemanoexu kananoey.

B nosisuswemcs cnucke xananos sviopames «All Channels / Bce kananvty u nascams «Add /
Jobasumby.

B noseuswemcs oxne «Auto-Gain Optimization Channel Settings / Ycmanosku Aemo-
onmumuzauuu ypoeus cuznana» Haxcamo «OK /IA» ona kasxcooeo kanana.

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

Haxatp knaBuiry «Next / lanee».

3amycTuTh ammnukanuo kHonkou Start run / Crapr.

B mosBuBmIeMcst mocnie Havana paboThl Mpubopa OKHE CO CBeAeHUSMHU 00 oOpa3liax BHECTH Ha3BaHUs
obpasios, B cromdue «Type / Tum» ykasare «Unknown / O6paszen» mis obpasios, «Positive /
Monoxurenbuplin» st [IKO u «Negative / Orpunarensnsiiiy 1 OKO. Haxares kinaBumy «Finish /
3aKOHYHUTDHY.

I[To 3aBepmenun I11{P-PB orpaboTranHbie mpoOUPKH YTHIM3UPOBATh B COOTBETCTBHU C PEKOMEHIAIMSIMU
no opranu3aruu [1[P naboparopuu, cormacao MY 1.3.2569-09 «Opranmzamus paboTsl 1adbopaTopui,
UCIIONB3YIOUIMX METOAbl aMIUTM(UKAIMN HYKJICHMHOBBIX KHCJIOT MpH paboTe ¢ Marepuasom,
coJiepKaluM MUKpoopranu3Mel [-1V rpynn naToreHHOCTHY.

7.2.2 llpoenenne IIP-PB nias npu6opa CFX96

Bxuttounts mpubop B COOTBETCTBUU C MHCTPYKIIMEH 110 SKCILTyaTallHuu.
3amyctuth nporpammy «Bio-Rad CFX Manager».
B wmento File Beiopate New—Protocol. B nosiBuBIIEMCS OKHE 33[aTh LUKJIOTPAMMY CO CICAYIOIIHMMHU
napamMeTpamu:
Sample Volume 25 pl
1. 95,0 C for 5:00
2. 95,0C for0:15
3. 60,0 C for 0:40
+Plate read
4. GOTO 2, 39
END
Haxxats OK 1 coxpaHUTh IPOTOKOJI HAa KOMIIbIOTEPE B yA100HOM paboueil namke.
Buectu cBenenust 00 oOpasiax u kpacutensx. s atoro Bo Briaake Plate Beiopars onmuto Create New.
Hasxatp xHomky Select Fluorophores. B nosBuBmemcst okne Beiopats kpacurenu HEX, Cy5. Haxars OK.
O0603HaYUTH Ha IJIAIIKE MECTOPACIIONIOKEHNE 00Pa3IOB:
- Ilepas nynka — IIKO. Jlns 3TOr0 BRIAENNUTD JYHKY, B KOTOpoi Haxoautcs npodupka ¢ [IKO, u B rpade
Sample Type BeiOpaTh cTpouky Positive Control.
- Bropas nynka — OKO. [y 3TOro BBIACIUTD JIYHKY, B KOTOpo# Haxonutcs npooupka ¢ OKO, u B rpade
Sample Type BriOpath ctpouky Negative Control.
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- Cnenyromas JyHKa - HCCIIETyeMBbIi oOpaselr 1, 3aTeM — HcclieyeMblil oOpaselr 2 U T.J. B COOTBETCTBUU C

. [lopsok ciaenoBanusi 00pa3uoB. /{15 3TOro BBIAEINT BCE OCTABIINECS JIYHKH, B KOTOPBIX HAXOAATCS
npoOupku ¢ obpaszuamu, u B rpade Sample Type BeiOpats ctpouky Unknown.
3anaTh U3MEpPEeHHE CUTHAJAa BO BCEX MPOOMPKAx MO BHIOpaHHBIM KpacuTensMm. [ 3TOro BHIIETUTH HA
IUTAIIKe JIYHKH CO BCeMH HccienyeMbiMu npobupkamu (Bkimodas [IKO u OKO) u mocTtaBuTh rajiouku B
kosioHke Load HarmpoTHB Ha3BaHUI BCEX BHIOPAHHBIX B I1.5 KpacHUTEIICH.
3anaTh Ha3BaHUSA BCEX HCCIEAyeMbIX 00Opa3loB. J[s 3TOro BBIIEIUTH JTYHKH, B KOTOPBIX HaxXOHATCA
npobupku ¢ obo3HauaecMbIM oOpasiiom. B rpade Sample Name BBectn (wiu BbIOpaTh M3 yiKe
HUMEIOIIMXCSI) MMS COOTBETCTBYIOIIEro 0Opasiia. 3areM IMOCTaBUTh Tajlouky B coceaHed rpade Load.
[ToBTOPUTH TO K€ cCaMoe sl OCTaBIIMXCS 0OPA3IOB.
Haxares OK. JlaTh uMs miamike ¢ yKa3zaHHEM JaThl SKCIIEPUMEHTa M COXPAaHUTh MOJyYeHHBIN (ailn Ha
KOMIIbIOTEpE B y100HOI paboyeii marnke.
Hauatp paboty mpubopa. [[nst aToro BeiOpats 3akmanky Start Run, B xotopoil HaxkaTh knaBumry Start
Run. 3agate ums Oyaymero daiina ¢ ykazaHuem JaThl IpoBeneHus dkcrepuMenTa. Coxpanuth ¢aiin Ha
KOMIThIOTEPE B YI0OHOM paboueii mamnke.
3adukcupoBath B paboueM xypHalie Ha3BaHue ¢aiina.
ITo 3aBepuienuu I1L[P-PB oTpaGoranHbie mpoOUpPKU yTUIU3UPOBATH B COOTBETCTBUU C PEKOMEHAALUSIMU
no opranuzanuu [II[P naboparopuu, cormacao MY 1.3.2569-09 «Opranuzanus paboTsl 1abopaTtopui,
WCHOJB3YIOUINX METOAbl aMIUIM(UKAIMKA HYKJIEWHOBBIX KHCIOT TMpH paboTe ¢ MaTepuaioM,
coaepx’almum MUKpoopranusmel [-1V rpynmn natoreHHoCTHY.

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

Bxuttounts npubop B COOTBETCTBUU C HHCTPYKIMEH MO 3KCILTyaTalluu.

3anyctuth nporpammy ANK Shell.

Bri6pats Brinanky «BbbicTpblii cTapT». B nosBuBmemcs okae BbIOpath kpacutenu R6G, Cy5. 3anate ums
Oyaymero ¢aiina, a Takke BHIOpaTh TUI prudopa (32 mpodbupku wiu 48 mpoOUpoK).

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

Tun Temmneparypa, | Bpewms,t, | HaGmronenue | Pacuer
T, C CEK.
H3otepMma
1 95 300 Bkiroueno
[Muxnorpamma
(40)
1 95 15 BxiroueHo
2 60 40 Bxutoueno Brutoueno

Bo Bkiaake «O0pa3ub» BHECTH ONKCAHUE HCCIEAYEMBIX 00Pa3I[0B U pacCTaBUTh 00pa3Lbl 110 TUIAHIIETY.

3anecTH B pabouuii )xypHaI Ha3BaHUE (pailia MTaHHBIX, COOTBETCTBYIOIIEE HCCIICIOBAHUIO.

Jlnis 3amycka uccienoBanust HaxaTh CTapr.

ITo 3aBepmenun I1L{P-PB orpa®oTanHble NpoOUPKH YyTHIM3UPOBATh B COOTBETCTBUU C PEKOMEHJAlMSIMU
no opranuzanuu [P naGopatopuu, cormacho MY 1.3.2569-09 «Opranuzanus paGoTsl 1ab0paTopHid,
UCHOJB3YIOUIMX METOAbl aMIUIM(UKAUKM HYKJIEHHOBBIX KHCIOT MpH paboTe ¢ MaTepuaiom,
coJiepKalluM MUKpoopranusmel [-IV rpynn natoreHHOCTHY.

7.2.4. Ilposenenue INIP-PB nis npudopos Dtprime / Dtlite.

BkittounTh pubOp B COOTBETCTBHM C MHCTPYKIIUEH 110 SKCILTyaTallly.
3anyctuth nporpammy «RealTime_PCR».



7.
8.

[lepen mpoBeacHUWEM aMIUTH(QHUKAIMKA HEOOXOTUMO 3allOJHHUTH TIPOTOKOJ HCCICIOBaHUS (BKJIAIKa
«IIpoTokos»). B xaxmoil cTpoke HEOOXOAMMO OTPETAKTUPOBATH CIICTYIONTNE JaHHBIC:

- Ne (HoMep mpobupKn)

- R (mo6aBnenue ny0meir)

- Tun npooupku (00paserr, MoJIOKUTEIbHBIA KOHTPOJIb, OTPUIIATSILHBIA KOHTPOJIb U T.1.)

- bayopodopsl (R6G — cnenuduka, Cy5 — BIIK.)

[Tocne 3amomHeHws TaOIHUIBI ¢ JAHHBIMUA O IPOOMpPKaX HEOOXOIUMO YKa3aTh PAcCIOIOKEHHE MPOOUPOK B
osioke amrumugukaTopa. Pacnonoskenue nmpoOUpok B 010Ke aMIuiMpuKaTopa CXeMaTHYHO OTOOPaKAETCs B
MPaBO HUKHEW YaCTHU OKHA.

3amyck  TporpaMMbl  aMIUTM(HKAIMK ~ OCYNIECTBISIETCS BO  BKIaAKe «3amycKk MporpamMmbl
aMILUTH pUKAT I .

[lepen 3amyckoM HEOOXOAMMO BBIOpPATH 3apaHee CO3JaHHYI0 MPOrpaMmy amMIuInpUKaINH,
OTPEIaKTHPOBATH 00BEM paboueli cMmecHu B mpodupke (25 Mx).

[MapameTpsl aMITHQUKAITIN:

Hukn IToroper | Ilar Bpemsi | Temnepatypa | Jerekius
1 1 1 05:00 95,0
2 40 1 00:15 95,0

2 00:40 60,0 Bxiroyena

Haxarp KHOIIKY «3anycTHTh HPOrpaMmMy».

ITo 3aBepuienuu I1L[P-PB oTpaGoTanHble npoOUpKH yTUIU3UPOBATH B COOTBETCTBUU C PEKOMEHIAIMSIMU

no opranuzauuu [P maGopatopuu, cormacio MY 1.3.2569-09 «Opranuzanus pabotsl nabopaTopui,

HUCIOJIB3YIOIHUX METOIbI aMl'IJ'II/I(bI/IKaI_II/II/I HYKJICMHOBBIX KHUCJIOT IIpH pa60Te C MaTcpuaJoM, COACPIKAIIUM

MHKpoopranusmsl [-IV rpynn nmaroreHHocT».

7.2.5 lIposenenue IIP-PB nis mpudopa QuantStudiob.

Topsioox camocmosimenvroco cozoanus npomokona «Phyto DNA»
A. Bxniouums npubop 6 coomeemcmauu ¢ UHCmpyKyuel no d9KCniyamayuu.
b. 3anycmums npoepavmy «QuantStudio Designs & Analysis Software».

B. Haosicamwv knonky Co30amsw 3xcnepumenm (Create New Experiments) ISR 3,
sxnaoke Ceoiicmea (Properties) ¢ cmpoxe Hazéanue (Name) zadamo ums (nazeanue) Phyto_ DNA
axcnepumenmy. Haswcamo enuzy oxna knonky /anee (Next).

2 QuantStudio™ Design & Analysis Softwarev14.3 - 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-Well 0.2-mL Block v
Experiment type Standard Curve v
Chemistry TagMan® Reagents v
Run mode Standard v

Manage chemistry details

[ et |
I". Bo sxnaoxe Ipomokon (Method) 3adame yuxnoepammy co credyowumu napamempamu.
Ob6vem (Volume) 25 ul



Bpewa Pecucmpayus Yucno
Llae Cmaous Temnepamypa Bpems U3MeHeHUs pay
cueHana YUKTIO08
memnepamypuol
1 Yoeporcanue 95°C 05:00 3,18°C/s -
1 TP 95°C 00:15 3,18°C/s 40
2 o 60°C 00:40 2.44°C/s =
Haoicamo knonky Jlanee (Next).
Ooeén mvess | 25.0 pl Teuneparypa Barpesa rpemmss | 105.0 *C
Viep:xanne/nHKY0anna mp
95 °C 95 °C
3.18°C/S
00:05:00 00:00:15 9144°C/S
o o 60 °C
3.18°C/S
00:00:40
-10]
40x

M. B omxpwieuiumcst okne 80 éxnaoxe boicmpas Hacmpouxa (Quick Setup) 6 epaghe Ilaccuenuti
pegpepencuuiit kpacumens (Passive Reference) ssiopame HET (NONe), nasicas na cmpeixy.
Plate Attributes

Passive Reference MNone v

E. Bo eéxnaoke Pacmupennsie nacmpouxu (Advanced Setup) 6 61oxe Muwmenu (Targets) oobasumo
Kanawl 0Jisk cuumsleanus uyopecyenyuu. /[is 3mozo HeobXo0umo 8blNOIHUMb CledVIowue 0etiCmaeusl.

- B nepsoii cmpoxe 6 epaghe Hazeanue (Name) emecmo Target I nanucamos R6G. B epage
Penopmep (Reporter) sviopams VIC. B epaghe I'acumens (Quencher) esiopams None, nasicas na siuetixy.

- Haocamso na xnonky /Joéasums (Add). B nosisusweticsi cmpoke 6 epage Penopmep (Reporter)
svlopams Cy5. B epagpe Hazeanue (Name) nanucams Cy5. B epaghe I'acumens (Quencher) ssiopams None,

Hascae Ha ;meﬁky.

- Haoicamo na xknonky /lobasums (Add). B nossuswetics cmpoxe 6 epage Penopmep (Reporter)
svlopams Cy5. B epagpe Hazeanue (Name) nanucams Cy5. B epaghe I'acumens (Quencher) ssiopams None,

Hasfcae Ha ﬂueﬁky.
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— Targets Add [#] Action w
Name Reporter Quencher Comments Task Quantity

0 I rec viC None v %

O B cys CYS None v X

- Save w
JK. Jlna  coxpamenus npomokona naxcamv Knonky Coxpanums (Save) _

Coxpanums npomorxon «Phyto_DNA» 6 yoobuyio nanky.

4. Tlepeiitu Bo BKiaaky Ilnanmer (Plate) u HakaTh Ha BKIaaky Pacmmpennnie Hacrpoiiku
(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. CxonupoBarth moJry4yuBInyrocs tadiauiy Excel B nporpammy npubopa. Beiaenuts Bce 00pasiibl 1 B

Ta0JIMIIe TOCTABUTh TAIOYKHU BO3JIe (IIyOpeCIieHTHBIX kpacuteneil. Haxate kHonky Jasee (Next).

7. Hauatp paboty npubopa. [y atoro Haxmute Ha kHonky Hauyath nmporon (Start Run) u BeiOparts
HYKHBII cepuiiHpli HOMep mnpubopa. 3amath ums Oyaymiero Qaiina ¢ ykazaHueM JAaThl MNPOBEACHUS
skcriepuMenTa. CoxpaHUTh (aiill Ha KOMIIbIOTepe B y100HOI paboueil mamnke.

8. Ilo
pexkoMennanusmu 1o opranusauuu [P mabopatopuun, cornmacio MY 1.3.2569-09 «Opranuzanusi paboThl

3apepmiennn [IL[P-PB otpaGoranHbie mnpoOuUpKH yTUIM3HUPOBATH B COOTBETCTBUU C

nabopaTtopuid, MCIONB3YIOMUX METOAbl aMIUTH(HUKAIIMN HYKJICHHOBBIX KHCJIOT MPU padoTe C MaTepHaoM,

coJiepKaluM MUKpoopranusMsl [-1V rpynn natoreHHOCTHY.

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

1. BxurounTh nprOOp B COOTBETCTBHH C HHCTPYKITUEH O IKCILTyaTaIliH.
2. 3amyctuth nporpammy Real-time PCR System
3. Haxars New Experiment
4. B oTKpbIBLIEMCS OKHE 33/1aTh UMs 3kcriepuMenTa (Experiment Name) u BeiOpath manky uist
coxpanenus (Save Path)
5. Haxartp New
6. Bo Briagke Run Setting 3agaTe nporpamMmy amruinduKanuy co CIeAyOIIMHU MapamMmeTpam
Stage Stage Type | Cycle | Time | Temperature | Fluorescence
1 Preincubation 1 05:00 95,0 None
5 2 _S'Fep _ 50 00:15 95,0 Nor!e
Amplification 00:40 60,0 Reading

7. Bo Bkianke Experiment BeictaBuTh 00BeM peakiionHon cmecu 25 Mk (Reaction Volume 25uL)

o

[MepeiiTu Bo Britagky Sample Setting

9. 0O0603HAYNTH Ha ITJIAIIKE MECTOPACIIONIOKEHNE 00PA3IOB:
- [lepas nynka — IIKO. Jlns 3TOr0 BRIAENNUTH JYHKY, B KOTOpoi Haxoautcs npodupka c [1KO, u B rpade
Sample Type BeiOpaTh cTpouky Positive.
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- Bropas nynka — OKO. [y 3TOro BBACIUTD JIYHKY, B KOTOpo# Haxonutces npooupka ¢ OKO, u B rpade
Sample Type BriOpaTs ctpouxy Negative.
- Cnenmyromiast TyHKa - HCCIEAyeMbIid oOpasel 1, 3aTeM — ucciemyemMbiid oopasenl 2 U T.J. B COOTBETCTBHUH C

1.4 IlomecTuTh NPOOMPKH B AaMILIM(PUKATOP B PeKOMEHAyeMOM nopsiake. /[ 3TOro BBIIEIUTH BCE

OCTaBIIMECS JYHKH, B KOTOPBIX HaXoIsATCs MpoOHpKHU ¢ oOpasuamu, u B rpade Sample Type BoiOpath
crpouky Unknown.

10. 3agaTh U3MEpeHUEe CUTHaIa BO BCeX MPOOMPKAX MO BHIOPAaHHBIM KpacuTessM. J{JIs 3TOro BBIAEIUTH Ha
IIJIAIIKEe JTYHKH CO BceMHU ucciieayembiMu ipooupkamu (Bkimrodas [TKO u OKO) u mocTaBUTh rajouku B
kojioHke Dye Ha kpacutensax Cy5 u HEX.

11. Tpeiitu Bo BkiIaaky Run Monitoring u B OTKpbIBIIEMCS OKHE HaxaTh Run.

ITo 3aBepmenuu [1L[P-PB orpabotanHble MPOOUPKH yTUIM3UPOBATH B COOTBETCTBHH C PEKOMEHJAIIMSAMU 110
opranuzanuu [P nmaboparopuu, cornmacao MY 1.3.2569-09 «Opranuzaius paboTsl 1a00paTOpHUid,
MCIOJIB3YIOUINX METO/IbI aMIUTH(PUKAIIMH HYKJICHHOBBIX KUCIIOT IpU paboTe ¢ MaTepuaIoM, COASpKaIIUM
MUKpoopranusmsl [-IV rpynn naroreHHOCTHY.

7.3 IIpoueaypa usmepenus pe3yJbTaTOB aHAJIN3A

Oruenky pe3ynbTatoB mpoBo T ¢ momotibio [10 nmpudopos ans ILP-PB, nanpumep, «AHK-32 (32M,
48)», «CFX-96» unu 3kBUBaJICHTHBIX UM (CM. 1. 5.1 HacTosme nuucTpykuun). Kpurepuem peructpanuu pocra
cUTHaja QuIyopecieHIny (Haaudue KHHeTHISCKOW KpHUBOM pocta curHana ¢uyopecuennun) B [10 mpudopos
SBJIICTCS BeMWYHMHA rmoporoBoro nukia Ct, xoropas o3HauaeT 0Oy BenuumHy MeHee 50. OtcyrcrBHe
perucTpanum pocta curraiga mnpudopom onuceBaercs [10 mpubopa, Hampumep, Kak HpeieibHAs BEIUYHHA
noporoBoro nukiaa (Ct > 50 B mpubopax «AHK»), nubo kak ee orcyrctBue (N/A B mpubopax (upmbl
«BioRad») u t.. IMogpoOHas mHDOpManusi MpHUBEACHA B PYKOBOJCTBE IO IKCIUTyaTallMd KOHKPETHOTO
npuoopa.

7.4 O6padorka pesyastaros IIL[P-PB
7.4.1 Tlopsinok ouenku pesyiabraToB III{P-PB 15 npuéopos RotorGene6000/RotorGene
1. Tlocne 3aBepmieHus aMIUTH(PHUKAINN OTKPBITH HYKHBIH (haitn B mporpamme «Rotor-Geney.
2. Haxarp B wMeHwo mnporpammbl «Rotor-Gene» knaBumry «AnalysisS/AHanu3y», BbIOpaTh 3aKJIAAKY
«Quantitation/KoJinuecTBeHHbIi1».
3. BwiOpath cTpoky ¢ kpacutenem Green u HaxkaTh kiaBuinry «Show/IMoka3atb». B oTKpbIBIIEMCS OKHE
NOSIBATCS KHHETUYECKHE KPUBBIE B JIOrapu(hMUUECKOH IIKae.
4. B menro okHa «Quantitation Analysis/KoJinuecTBeHHBIIi aHAJIN3)» aKTUBHPOBATH:
«Linear Scale//Tuneiinas mkaaa»
«Dynamic Tube/Iunamu4. pou»
«Outlier Removal/¥crpanenue BoiopocoBy» - 10%
«Slope COFFBCt/KOppeKT. YKJOHA» [Ipumeuanue. [Ipu evinonnenuu onepayuu «Koppexyus ykiona» HeoOX00umo

(7,76()Lll11b, umoobwvl He np()ucxodu.w KLIp()MHdJZbelX UMeHeHUull 8 PUCYHKE KUHEemMu4eCKux Kpuevlx (HClanLW(fp, Kpuebsle Oes
noovema ayopecyenyuu nocie «Koppekyuu YKIoOHa» npeoopasyiomcs 8 JUHULU ¢ NOJOACUMENbHOU OUHAMUKOU (iyopecyeHyuu
u yeiom HCIK.'Z()HC[). Echu 6 pesyibmame Hp()(i'e()eHLl}l OanHoll onepayuu /1p0ucx00;tm KCl[]()llHlethble U3MEHEHUs 6 PUCYHKe
KUHemu4eckux Kpuewlx, mo onepayuio «Koppexyus ykionay» moocno nposooumv TOJIBKO ons obpasyos ¢ nodvemom
¢ryopecyenyuu ¢ oannom xauane, m.e. HOJIOKHTEJIBHBIX no oannomy kanany!

B wmenwo «CT Calculation/Beruncienne CT» ycTaHOBHTH 3HA4YCHUE JUII TOPOTOBOM JIMHUHU

«Threshold/ITepor» - 0,05 u «Eliminate cycles before/Uckmounts mukiant x0» - 10. Hpuveuanue Ecnu ne
yoaemcsi yemanosums 3Hadenue nopoza Ha yposue 0,05 uz-3a ¢ponosvix gpaykmayuil gyopecyenyuu omoenbHbixX KPUGbIX, Mo
MOJCHO ROOHAMb 3HAUEHUe NOPo20sotl TuHuu 0o duanaszona 0,05-0,1.

5. [IIpoBectu mHTEpHpETALMIO PE3YJIHTATOB, KAK OMKMCAHO B I1.7.6 HACTOSIIEH HHCTPYKITUH.

12



1.

7.4.2 O6padorka pe3yabtaToB [II[P-PB nias npu6opa CFX96
OTkpeiTh (aitn B mporpamme «Bio-Rad CFX Manager». s atoro B menio File Beiopats Open—Data
File, naiitn oOpabartbeiBaeMblii (hailsl 1 OTKPHITH €ro.
Y CTaHOBHUTDH pacueT pe3ysIbTaToB aHajm3a MetogoM Regression. [lis storo B meHwo Settings Beiopats CQ
Determination Mode—Regression.
IIpoBecTu MHTEPIIPETALINIO PE3YIHTATOB, KAK OMMCAHO B I1.7.6 HACTOALIEH UHCTPYKIIUH.

7.4.3 O6padoTka pesyabraToB IIIIP-PB nist mpudopos Dtprime/Dtlite
[Tocse 3aBepinenus aMiuTM(pHUKALUK OTKPBITh HYKHBIH (haiin B mporpamme «RealTime PCRy.
[epen o1ieHKOH pe3yJIbTaTOB HEOOXOIUMO YCTAaHOBUTH CIIEAYIOIINE HACTPONKH:
— Tun ananuza: MyJabTHILIEKC
— Merona: I'eomeTrpuyecknii

. = 1 T T
— BriOpartb onTudeckuii KaHa

— B npaBom HIWXKHEM yriiy OTKpbITh «PeKHMBI NPOCMOTPa AAaHHBIX»; BBHIOpaTh «Pexum
Fam/Hex/Rox/Cy5»

— Ilpu HeoOxomumoctu BbIOpaTh «M3MeHMTHL MacmITad oOJHOTO U3 KaHaIoB». [lpu
HeobxoauMocTH BeicTaBuTh g FAM macmrrad ot 30 1o 50%

Auto
— Tloa rpadukamu Ha’KaTh ABTOMIKAJTY |~ ‘%» On | s BBIPaBHUBAHUSA

— B Tabnuue cripaBa BeIOpath B 3aknajke «Pe3yabrarbdy « MyJabTHILIEKC»
IIpoBecTu MHTEPIIPETALMIO PE3YNIBTATOB, KAK OMMCAHO B I1. 7.6 HACTOSAIIEH HHCTPYKLIHH.

7.4.4 Oopadotka pesyabTaToB [ILP-PB nis npudopos AHK-32 (32M, 48)
[To oxOHYaHWY 3aBEPUINTH UCCIICAOBAHIE B COOTBETCTBUH C MHCTPYKIKEH K PUOODY.
B nporpamme «ANK Shell» naxars «IIpocMoTp ¢aiijioB JaHHBIX» U OTKPBITH (ailsl ¢ pe3yabTaTaMu
UCCIIEIOBaHMsl, BHIOPAB €ro B NalKe COOTBETCTBYIOILEr0 pudopa.
IIpoBecTu MHTEPIIPETALIUIO PE3YIIBTATOB, KaK ONMCAHO B I1.7.6 HACTOALIEH HHCTPYKLIMH.

7.4.5 OopadoTka pesyabraTos [IIP-PB nis npudopa QuantStudiob.
[Tocne 3aBepieHus: aMIUTUUKAIIMK OTKPBITh HYXHBIN (aitn B mporpamme «QuantStudio Designs &

Analysis Software» nau «Design and Analysis».

2. [IpeoOpa3oBaTh KHHETUYECKHUE KPUBBIEC B JIMHEHHYIO mIKary. [ 3TOro Ha)kaTh Ha UKOHKY IToka3zaTte

HacTpoiiku ¢aiina (Show Plot Settings). B mosiBuBmemcs okHe BbiOpath Tun rpaduka — JIuneiHbIi
(Graph Type — Linear).

3.

[TpeoOpa3oBaTh MOJyYeHHBIC TaHHBIC B HEOOXOAUMBIN (opMaT ¢ MOMOIIBIO CrieaibHOro adbnona Excel
st QuantStudioS, akrtyaneH B ciaydae 00paboTKH pe3ysbpTaToB B mporpamme «QuantStudio™ Design &
Analysis  Software» (moctynen Ha caiite OOO «CuHron», maponb mis .rar  Syntol42!
http://www.syntol.ru/).

[TpoBecTr UHTEpHpPETALNIO PE3YIBTATOB, KAK OMMCAHO B 1.7.6 HACTOSIIEH HHCTPYKIUH

7.4.6 O6padoTka pesyantaTos ITIIIP-PB nis npudopa Gentier 96E/R.

1. Tlocne 3aBeplieHUs] aMIUTU(HUKALMN OTKPBITH HYKHBIH (haitn B mporpamme Real-time PCR System.

2. Tlepeiitn Bo ckiaaky Analysis u mpoBecTH HHTEpHpETaIMio pe3ybTaToB, KaK OMUCAaHO B 11.7.6
HACTOALIEH MHCTPYKIIMH.
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7.5 Yuer pe3yjibTaTOB aHAJIM3a

Pe3ynbraThl aHanm3a He MOIeKAT yUeTy:

- B ciy4yae otcyrcTBusi peructpaumu pocra curHama OKO u OKO-B mo xanany Cy5/Red
(FTO’KHOOTpHUIIATENBHBIH PE3yJIbTAT BCETO SKCIICPHMEHTA);

- B CIy4yae peructpaumu pocra curHaia B 1npodbupke ¢ OKO (OKO-B) mno xanamy
R6G/HEX/Yellow/VIC (J10)KHOMOJIOKUTENBHBIA pe3yJIbTaT BCEro JKCIEPUMEHTa). BelnunHa MmoporoBoro
rukia Ct mpu 3TOM He UMeeT 3HaYCHUSI.

- B CJly4ae OTCYTCTBHSI PETHCTPAIAM POCTa CUTHAIA B MIPOOHUPKE C MCCIIEyeMbIM 00pa3IoM 10 KaHay
Cy5/Red omHOBpeMEeHHO ¢ OTCYTCTBHEM CHTHaga 10 BceM Kanagam R6G/HEX/Yellow/VIC
(JTIO’)KHOOTPUIIATEIIBHBIN PE3YIbTAT B KOHKPETHOM MPOOHUPKE);

- B ciydae OTCyTcTBUs peructpaiuu pocra curiaga IMKO mno kanany R6G/HEX/Yellow/VIC
(JIO)KHOOTPUIIATENILHBII PE3YJIbTAT BCETO IKCIIEPUMEHTA).

Pe3ynbTaThl aHaNM3a MOAJIEKAT YICTY:

- B Cllyyae OTCYTCTBHUSI pocta curHaia ¢uyopecueHiuu B npoodupke ¢ OKO (OKO-B) mo kanamy
R6G/HEX/Yellow/VIC ogHoBpeMeHHO ¢ perucrpanueii pocra curaaia mo kanary Cys/Red;

- B cirydae peructpanuu pocta curHana [NKO o kanany R6G/HEX/Yellow/VIC ¢ nro6oii BemuanHoM
noporoBoro mnukia Ct.

- B Cllydae pPEerucTpalMy pocTa CHrHajia B MpoOUpKe ¢ MccieayeMbiM oOpasiom 1o kanary Cy5/Red ¢
Ar000i  BEJIMYMHOW  IOPOrOBOTO [HUKJIA [PH HAIMYMKM  CUTHAIA  (UIYOPECHCHIMH [0  KaHaly
R6G/HEX/Yellow/VIC.

Peructpanus pocra curnana (yopecieHInl B MUKPOIIPOOUPKE ¢ UCCIICAYEMbIM 00pa3IioM MO KaHaTy
R6G/HEX/Yellow/VIC cBunerenbcTByeT 0 Hamuuuu B obpasie crenuduueckoro parmenta JJHK cocHoBoi
HeMaTobl. Benunyuna moporosoro 1ukia Ct mpu 3ToM He UMEET 3HaYCHUSL.
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7.6 UuTepnperanusi pe3yjabTaTOB aHAJIM3A ¢ HCNOJIb30BaHHEM HA00pa peareHToB
« Bursaphelenchus xylophilus -PB »

Kunernueckas KpuBas poCTa CMrHajia

(bIyopecIeHITMN TT0 KaHaTy
R6G/HEX/Yellow/VIC | Cy5/ Red
Bursaphelenchus BIIK

xylophilus

O6pa3ernt

HuTepnperanus

Pe3ynbTatel BC

€ro aHaJIn3a HE IToAJICKaT

y4éTy B JIIOOOM U3 CIEAYIOLIUX CITy4acB

JloxHOOTpHUIIATEIbHBIN PE3YIIbTAT,

B mo0oi KO uHruobuposanue I11[P-PB
_ _ OKO, |/lo)xHOOTpULIATENBHBIN pE3yJIbTAT,
OKO-B |uaruduposanue [11{P-PB
JI0’KHOIIONOKUTENBHBIN PE3yIIbTaT,
OKO-B HK
N Hr06oit KOHTaMUHAIMs B IPOLIECCE BBLACICHUS
OKO  |JIoXHOIIOJNIOKUTEIbHBIN PE3YJIbTAT,

KOHTaMUHalus B xoae nocrtaHoBku [111P-PB

Pe3ynbTarsl aHanm3a He MOJyIekKaT YUETY 1JIs1 KOHKPETHOM MPOObI

npooda

JIO)KHOOTPHLIATENBHBIA PE3yJIbTaT,
uaruouposanue [111P-PB

Pe3ynBTaTH aHaJIM3a II0JJICKaT y‘IéTy IIpU MOJYUCHUH CICAYIOIIHNX PE3YJIbTATOB

HaGop pearenroB cnienuduueH B OTHOIICHUN

" mioboii KO Bursaphelenchus xylophilus
OKO-B
- + Kont dMHWHaluA U UHT I/I6I/IpOBaHI/Ie OTCYTCTBYIOT
OKO
B poOe HE oOHapyxeHa JAHK
— + .
npoba Bursaphelenchus xylophilus
<40 ct ioGoi B mnpobe obnapyxena JIHK Bursaphelenchus

xylophilus
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8 YCJIOBUSA XPAHEHUSI, TPAHCIIOPTUPOBAHUSA U DKCIIVIYATAIIUN
8.1 YcioBus xpaneHust

Habop pearenror «Bursaphelenchus xylophilus -PB» cinenyer xpaHuTh B CyXOM, 3alllMIICHHOM OT
cBeta Mecte npu Temrneparype ot MmuHyc 18°C no munyc 20°C. CyMMapHBIi CPOK XpaHEHHS TIPU TEMIEpaType
ot ntoc 2 10 ioc 8°C He JOJDKEH MPEBBIIATh 5 CYTOK B TEYEHUE CPOKA TOJHOCTH HAOOpa PearcHTOB.

8.2 YcJ10BHSI TPAHCIIOPTHPOBAHUS

TpaucnoptupoBanne Habopa pearentoB «Bursaphelenchus xylophilus -PB» 10/0kHO MPOU3BOAUTECS
KPBITBIM TPAHCIIOPTOM (aBTOMOOWIJIBHBIM, KEJIE3HOAOPOKHBIM JIMOO BO3AYIIHBIM) IIPH TEMIIEPATYPE OT MUHYC
18°C nmo munyc 20°C. JlomyckaeTcsi TpaHCIIOPTHPOBAHUE JI0 5 CYTOK Iipu Temmepatype 1o mitoc §°C.

8.3 Cpok rognoctu

Cpox romHoctu Habopa «Bursaphelenchus xylophilus -PB»cocraBnsier 12 mecsiieB ¢ 1aThl BbITycKa
MPEANPUATHEM-HU3TOTOBUTEIIEM.

Cepun HaOOPOB PEareHTOB C MCTEKIIUM CPOKOM T'OJHOCTH NPHUMEHEHUIO He mojuiekaT. CpoK TOIHOCTH
BCKPBITBIX pPEarcHTOB COOTBETCTBYET CPOKY T'OJHOCTH, YKa3aHHOMY Ha 3THUKETKAX Ui HEBCKPBITHIX PEarcHTOB,
€CJIM B MIHCTPYKIIMU HE YKa3aHO HHOE.

8.4 Undopmanus no 6e30nacHON yTuan3aunu

Hcrnonb3oBaHHbIE MPOOMPKU C aAMIUIMKOHAMU, HAKOHEYHHKH, MEPUYaTKH, BETOIIb JUIsi 00pabOTKH
noBepxHocrer B [1L[P-6okce, coOMparOT B MJIACTUKOBBIC 3aKPHIBAIOIINECS EMKOCTH, BEIHOCSIT B Pab0O4yI0 30HY
4-1 (nmmbo chHenuanbHO TMpelHa3HAuYEHHOE BCIOMOTaTeIbHOE IOMEIICHHE) C IEeNbi0 TOoCIeayIoUIeH
uHaktuBamu (MY 1.3.2569-09).

Ha0ops! ¢ UCTEKIIMM CPOKOM T'OJTHOCTH, a TaK)KE€ B CIIydae IMOBPEXACHUS YIAKOBKH, YTUIM3UPYIOT IO
KJlaccy A, Kak S3IUJIEMHUOJIOTHYECKH Oe3omacHble 0TX0Abl, 1Mo cocraBy npuOmmkeHHele kK TBO (CanlluH

2.1.7.2790-10).

8.5 N'apanTuiinbie 00513aTEJILCTBA MPOU3BOAUTEIIS

[IpenmpusaTHe-MpOU3BOIUTENb TAPAHTUPYET COOTBETCTBHE (PYHKIIMOHAIBHBIX XapaKTEPUCTHK Habopa
TpeOOBaHUSAM, YKa3aHHBIM B TEXHUYECKOW M KCIUTyaTallMOHHOW JTOKyMEHTAallUud, B TEYCHHE YCTAaHOBIIEHHOTO
cpoka rogHocTH (12 MecsieB) nmpu coOII0ACHNN BCeX YCIOBUI TPAHCIIOPTHPOBAHUS, XPAHEHUS U IPUMEHEHHS.

Pexnamanmu Ha kauectBo «Bursaphelenchus xylophilus -PB» wnampasiste Ha npennpusiTue-
uzroroButeib OO0 «HII® Cunrtom» (125499, Mocksa, Kponmtaarckuit OyneBap, a. 39, k.1., mom 1 xom.
43/PM 12-3, Ten. (495)984-69-93, daxkc. (499)977-74-55, E. mail: syntol@syntol.ru).

[Ipu BbIABICHUU MOOOYHBIX AEHUCTBHI, HE YKa3aHHBIX B MHCTPYKUMHM IO TNPHUMEHEHUIO Habopa
peareHToB, HeXeIaTeIbHBIX PEaKIUi MPH €ro MCIOJIb30BaHUH, (PAaKTOB U OOCTOSTENBCTB, CO3JAIOIINX yTPO3y
KHU3HM U 3/I0pOBBIO TpPaXJaH W MEIUIMHCKUX paOOTHUKOB TIpH NPUMEHEHMH Habopa peareHToB,
PEKOMEHIyeTCsl HapaBUTh coollieHne Ha mnpennpustue-uzroroButens OO0 «HII® Cunron» mo anpecy,
yKa3aHHOMY BBIIIIE, U B YIIOJIHOMOYEHHYIO FOCYIapCTBEHHYIO PETYIMPYIOLIYI0 OPraHU3alUI0 B COOTBETCTBUH C
JEWCTBYIOIINM 3aKOHOIATEIECTBOM.

Jara nmocneaneii penakmun: 05.12.2025.
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