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Ha0op pearenros
s BeisiBjienus: JTHK coeBoil nucroodpasyoieii HeMaToabl
METOA0M MOJIMMEPA3HOM IeMHOH peaKklui B peaibHOM BpeMeHH
«Heterodera glycines -PB»

NHCTPYKIMUS no npuMeHeHn1o



1 HABHAYEHUE U OBJIACTb IPUMEHEHMUSA

1.1 ITosiHOE Ha3BaHME

Ha6op pearenros mist BoisiBiaenus JIHK coeBoii iucroo6pasyiomieid HemaTo1bl METOJOM MOJIMMepa3HOn
LIEMTHOM peakiuu B peanbHoM BpeMenu «Heterodera glycines -PB»

1.2 Obs1acTh NPpUMeEHEeHHA

HabGop pearentoB «Heterodera glycines -PB» mnpennasnauen mius oOuapyxenuss JIHK coesoi
ucroobpasyronieit Hemaroasl Heterodera glycines.

Heterodera glycines — momudar, mopaxarommii coro (Glycine max) u MHOrwe BHIbI CeMEHCTBa
Fabaceae. CoeBas nucrooOpasyroiias HeMaToja BHeceHa B EJWHBIA mNepeueHb KapaHTHHHBIX OOBEKTOB
EBpa3uiickoro 3KOHOMHYECKOTO COK03a, IIMPOKO PACIPOCTPAHCHA B CTPAHAX, T BHIPALIMBAIOT COIO, BKIFOYAS
Snonuro, Kuraii, CIIA, HOxuyro Amepuky u apyrue. Heterodera glycines napyiiaer pa3Buthe KOPHEBOM
CUCTEMBI U 00pa3oBaHue KIIyOCHBKOB, IPUBOIS K paHHEMY YBsiiaHUI0 cou. [loTepu ypokast MOTYT COCTaBIISITh
ot 10 10 80% B 3aBUCHUMOCTU OT YUCICHHOCTH HEMATO/IbI B TIOYBE.

HaGop MoxeT ObITh HCIONB30BaH B JIAOOPATOPHBIX IICHTPAX W MHCTUTYTaX, MPOBOISIIUX KOHTPOIb
(UTOCAaHUTAPHOTO COCTOSIHUSI PACTEHUI, B TOM YHCIIC ITOCAIOYHOTO MaTepHaia U MOYB B LENSAX 00OHAPYKEHHUSI
JTHK Heterodera glycines. HaGop mo3BoiiseT KauyeCTBEHHO OIPEICNINTh, COACPKHUTCA 1 B obpasue JTHK
Heterodera glycines.

2 XAPAKTEPUCTUKA HABOPA

KoMmoHEeHTEI Habopa SBJISIOTCS OJJTHOPA30BBIMH.

Habop pearenror «Heterodera glycines -PB» He TpeOyeT TeXHUYECKOTO 00CTYKHBAHUS U KAITHOPOBKH.

2.1 CocraB Hadopa

HaGop pearenToB cOCTOUT U3 4 KOMIIOHEHTOB.

Ne CocTaB KOMILJIEKTA Onucanue O0beMm KoJ-Bo

IIpo3paunas )KUAKOCTh

1 | Peakmonnas cmech «H. glycines -BITK»
CBETJIO-CUPEHEBOTO 1(BETa

1,10 mn | 2 mpoGupku

IIpo3pavdHasi 66CI.IB€THa$[

2 | SynTaq IHK-noaumepa3za T+, 5 en/mxi KHTKOCTD

0,05 mi | 1 mpobupka

[TonoxxutensHbIN KOHTPOIBHBIN 00pasell,
3 | comepxammit hpparment JJTHK Heterodera glycines
KO «H. glycinesy

npo3pavuHast 6CCLIBeTHa$[

0,10 mn | 1 mpobupka
KHUJIKOCTb

IIpo3pavyHas 66CI_[BCTH8.}I
KUIKOCTH

4 | OtpunarenbHbIil KOHTPONIBHBINA 00paser, OKO 0,20 Mt | 1 mpoGupka

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

2.3 llpuHuun meroaa.
Ob6napyxenue crenuduueckux ¢pparmentoB JIHK coeBoil mucrooOpasyroieii HeMaTo bl OCHOBaHO Ha

HCIIOJIb30BAHUN METO/Ia MYJIbTUILUIEKCHON NOJIMMEPA3HON LIETTHON PEAKIMM C TIOJYyYEHUEM PE3yJIbTaTa B PEKUME
peasibHOTO Bpemenu — [I1[P-PB.

B ocnoBe meroma III[P-PB nexuT u3MeHeHue curHaiga (QIyopecUEHIMH B XOJ€ peakiuH. ITO
U3MEHEHHE  TPOMCXOAUT  Onarojapst  HCHosib30BaHMIO  crneuupuyeckoro  ans  uckomort  JIHK
OJIMTOHYKJIEOTHIHOTO 30H]1a, KOTOPBIH, MO00HO MpaiiMepy, B XOA€ PEaKIUU CBSI3bIBAECTCS C OJHOW M3 Ienen
ammukoHa. K 57 w37 koHumam 30HAa mpucoenuHEeHbl (uyopodop u racuTens (IyopecueHINH
cooTBeTCTBeHHO. [Ipu BO30YyxaeHUN MOjeKybl (iayopodopa cBeToM oIpeneaeHHON MJIMHBI BOJHBI JaHHAs
MOJIeKyJla HCITyCKaeT CBET ApPYrod JUIMHBI BOJHBL 3a cueT OJIM30CTH MoJieKyn Quiyopodopa M TacuTes
¢bayopecueHIMN, HAXOMAUIMXCAd Ha OJHOM 30HJE, MOCIENHUN MOTIOIAeT (UIyOpPECHEHINI0, U H3MEHEHHs
AHATUTUYECKOTO CHUTHAIA HE MPOUCX0auT. B pesynbrate pacmennenus crnenududeckoro mis nckomoit JJHK
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OJINTOHYKJICOTHUTHOTO 30HJa Tag-moauMepa3oi Ha dTare AJIOHTalliU MPU TeMIiepaTypax okosio 60°C, racurens
MpeKpaniaeT Mmoraomarh (HIyopecieHnio JaHHoi MoieKybl guryopodopa (texromorus TagMan). C kaxasiM
rukiioM TP grcno ocBo60XIeHHBIX MOJIEKYT (Giryopodopa SKCIIOHEHIIMATLHO BO3pacTaeT (PUCYHOK 1).
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PI/ICYHOK 1- HpI/IHI_II/Il'I AHAJIIMTUYCCKOI'O ITpo1ecca

[TocranoBka III[P-PB ocymiecTBisieTcss B CHeNHANbHBIX 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
SKBHUBAJICHTHBIX I10 XapaKTepUCTUKaM (cM. 1. 5.1 HacTosIIed HHCTPYKILIUN).

[Tpu ammudukanuu meroaom [11IP-PB B Habope MCHONB3yIOTCS JABa OJMTOHYKICOTUIHBIX Mpaiimepa,
dnankupyronmx crnemuduyeckuii pparment JJHK Heterodera glycines u 1Ba oqMroHyKkJICOTHIHBIX TpaiMepa,
¢bnanxupyronmx JITHK BHyTpennero momoxkurtenbHoro xoHtpoins IIL[P-PB, a takke nBa ¢iyopecieHTHBIX
3ouga. [Ipomecc ammiudukanuu crnenu@UUHbIX (PaArMeHTOB 3aKIIOYAeTCsl B MOBTOPSIOMIMXCSA IUKIIAX
temnepatypHoil nenarypauuu JHK, oTxura npailMepoB ¢ KOMIUIEMEHTApHBIMU IOCIEAOBATEIBHOCTIMUA U
MOCTEAYIOEH JOCTPOUKE MOJMHYKICOTUIAHBIX 1emne ¢ 3tux nparmepoB JIHK-nmonumepasoil ¢ nerexkuuen
pPEe3yabTaTOB B PEKUME PEATbHOTO BPEMEHU.

HabGop peareuroB «Heterodera glycines -PB» mo3BosisieT OAHOBPEMEHHO BBISBIATH B  OHOM
peakimoHHoN cMecu cnennbuunbii s Heterodera glycines, ¢parment rena (mo kaHamy (ryopecieHIn
FAM/Green) u BHyTpeHHHH MOJOKUTEIBHBIA KOHTPOJIb — 110 KaHay ¢iyopecuenunn HEX/Yellow.

2.4 OrpanuveHust MeTOAA

B uccrenyemom marepuane JIHK Heterodera glycines moxker ObITh He OOHapyKeHa IO MPHYUHE
unruoduposanus [1[P-PB u/unu nenocrarounoit agpdpexrusnoctu Boiaenenus JJHK.

[TpyunHON NOMY4YEHHs JIO)KHOIOJOKUTEIBHOTO pe3yJibTaTa SBISETCS KOHTAMHUHALMSA Ha JTare
Boiienieanst HK nmu6o mpoenenus peakmuu TIHP-PB. JloxHOMOMOXKUTENBHBIA pPE3ybTaT BBISBISETCS C
MTOMOIIIBIO OTPUIIATETHLHBIX KOHTPOJIBHBIX 00pa31ioB Beiaenenus u [11[P-PB.

3 AHAJIMTUYECKUE XAPAKTEPUCTHUKHA

3.1 UyBCTBUTEJIBHOCTH

YyscrurenapHocth [TLP mpu ucnons3oBannu Habopa pearcHtoB «Heterodera glycines -PB» He
menee 1,0%10% kormit [JHK B MUIIMANTPE TIPOOHI.



3.2 Cneun(pu4HOCTH

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,
OMOJOrNYeCKUM (BETEpUHAPHBIM) WIM arpOHOMHYECKUM 00pa30BaHHEM, HOIYYHUBIIETO JOMOJIHUTEIBHOE CHEIUalIbHOE 00pa3oBaHNe
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 (iu60 uX CHEKTPalIbHBIM aHAJOraM) CO CIEAYIOIIUMHE
XaPAKTEPUCTUKAMU — Awaxc.5036./ Avaccon. (Nl — 485HM/520HM, No2 — 530uM/560HM, Ne3 — 580umM/620HM, Ned — 630uM/670HM),
Hanpumep, «AHK-32 (32M, 48)», «CFX-96».

5.2 Yka3aHusi 0 He0GX0AUMOCTH MCIIOJIb30BAHHUS CNIENHATBLHOT0 060PY/1I0BaHUS

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»);

MHUKpOIeHTpHu(yTa 17151 MUKpOIIpooupok (ctpumoB) 0,2 mi (Hanpumep, «Luxmoremn-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 AHAJIMBUPYEMBIE ITPOBbI
6.1 OT60op ¥ TPaHCOPTHPOBKA 00pPa310B
O160p 00pasuoB, TPaHCIOPTUPOBKY U XPaHEHUE MTPOBOAST B COOTBETCTBUU C
I'OCT 17109-88 «Cos. TpeboBaHMs IPH 3aTOTOBKAX U IMOCTABKaX»
32-2015 MP BHUUKP «MeTtonnyeckre peKOMEH/IAIMH 110 BBISBICHUIO U UICHTU(DHUKAIIUN COEBOM
Hemarobl Heterodera glycines (Ichinohe)y.
PM 7/89 (2) Heterodera glycines. Bulletin OEPP/EPPO Bulletin 48(1), 64—77.
6.2 Boinesienue HK
Jnsa onpeneneHus BO3MOXKHOM KOHTaMHMHAIMM Ha drtane BblaeneHus HK B kaxayro mnapTuro
BBIJICTICHUS HApsIy C UCCIIEeyeMbIM MaTepHalioM BKIIIOUAIOT OTPULIATEIbHBINA KOHTPOJIb BblaeneHus (OKO-
B), xoTopsiii ananusupyoT naiee 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 Belie MuHyc 16°C B Teuenue roaa.

7 IIPOBEJAEHUE AHAJIN3A
7.1 IloaroroBka k nposenenuio [ILIP-PB
1. Pa3Mopo3uTh HEOOXOAUMOE KOJMUYECTBO MPOOHUPOK ¢ peakimoHHoi cMechio «H. glycines -BITK» (kaxmast
npoOupka paccuuTaHa Ha nMocTaHoBKy 50 peakuwii), BeiAepkath 15 MUHYT Mpu KOMHAaTHOW Temmepatype,
nepeMeniaTh Ha MUKPOLIGHTPU(YTe-BCTPAXUBATENC U LEHTPUPYTUPOBATh B TEYCHHE HECKOJIBKUX CEKYH][
11 cOpoca Karmelb.
2. B oraenbHOI yncTON MPOOHPKE MOAXOASIIEIO pa3Mepa CMEIATh:
21*(N+2) M peakuuronnoi cmecu «H. glycines -BITK»
0,5*(N+2) mxa SynTaq (JJHK-nomumepasa)
rie N — kKoauuecTBO HMccjeayeMbIx 00pa3uoB, BkIwyas OKO-B, 2 — koim4yecTBO KOHTpOJIeii
(IKO, OKO).
Ilpumeuanue. Ompuyamenvhvie xoumpoau evioenenuss (OKO-B) ananuzupyrom kax ucciedyemvie

obpasywl, coxpanss npu IIL[P-PB nopsadoxk oopazyos u OKO-B, komopwiii 6vin npu evidenenuu HK.
Jlnst ynoGcTBa pacuera BOCIOJIb3yUTECh TaOIUIIEH.

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
T+ 15 2 2,5 3 3,5 4 45 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
T+ 75 8 8,5 9 95 | 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
T+ 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
T+ 19,5 20 | 205 | 21 | 215 | 22 | 225 | 23 | 235 | 24 24,5 25

[TonmyyeHHy10 cMech TiepeMelIaTh Ha MUKPOLEHTPU(YTre-BCTpAXUBaTeIe U HEHTPUPYTHpOBATh B TEUCHHE
HECKOJIbKUX CeKyH[. Pa3nuTh nomyueHHyto cmech 1o 20 Mk B mpooupku Ha 0,2 MiL.
3. HKO, OKO u uccnexyemsle 00pa3iibl pa3MOpPO3HUTh, IEpeMelIaTh Ha MUKPOLIEHTPU(YTe-BCTPSIXUBATENE U

HEHTPpUPYrupoBaTh.
Ipumeuanue. Ecim obpazen; JJHK comepxut copOeHT (MarHUTHBIH cOpOeHT), He0OXOAMMO LEHTpH(YrHpoBaTh 00pasmsl |
MuHYTY npu 10-14 ThIc. 006/MHH. ISl TOJTHOTO OCaKAeHHs copOeHTa. [Ipy MCIoIp30BaHNM MAarHUTHOTO 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 MkJa OKO, uccrnexyembix 00pa3ioB U, B MOCIEIHIOI
ouepenp, KO, ucnonb3ys HaKOHEUYHHUKH C a3pO30JIbHBIM 0OapbepoM; IIOTHO 3aKpbITh KPBIIIKH;
nepeMeniaTh Ha MUKPOICHTPH(YTe-BCTpAXUBATENE U IEHTPU(YrupoBaTh MPOOHPKH 1Jisi cOpoca Karelb.

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

Ne aueniku Oopaszey
1 ITKO «H. glycines»
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. BxmouuTh mpuOOp B COOTBETCTBHH C MHCTPYKITUEH 110 IKCIUTyaTAIIHH.
2. 3amyctutb nporpamMmmy «Rotor-Geney.
3. B okne «New Run / HoBblii TecT» BoIOpaTh BKIaAKy «Advanced / lerajibHbIii MacTepy», 3aTeM OIIIIUIO
«Empty Run / Ilycroii madaon» u Haxxats «New / HoBb1ib».
4. B otkpbiBieMcs OkHE BbIOpath Tl potopa «36-Well Rotor / 36-ayHouHBIi poTOpP» W MMOCTaBHTH
rajouky B okHe «Locking Ring Attached / Kosibiio 3akpenJieHo», HaxaTtsh «Next / Jasee».
5. B otkpsiBiIeMcst OkHe ycTaHOBUTH «Reaction Volume / Oobem peakuumu» 25 MKII, yoOpaTh rajouky «15
pL oil layer volume / Oobem maciia / Bocka» u Haxatb «Next / lamee.
6. B oTkpsiBIIeMCs OkHE HaxkaTh KHONKY «Edit Profile / PeqakTop npoduasn», naxars «New / HoBblii» u
BeiOpath «Cycling (default) / IluxkaupoBanue (Mo ymoJuv.)». 3aaarth MporpamMmy aMiuTM(GUKAANA CO
CIICAYIONIMMHU TTapaMETPaMH:

[lar Tewmm., °C Bpewms Jerexuus Kpacurenu [ToBTOpOB
1 94 5 mins No acquiring 1
94 15 secs No acquiring
Cycling . FAM/Green 50
4 Acquirin
60 0 secs cquiring HEX/Yellow

7. B okue «Edit Profile / Penakrop npoduis» Haxars kHonky «OK».
8. VYcTaHOBHTH YyBCTBUTENBHOCTH mpubopa B obOiactu HacTpoek «Chanel Setup / YcraHoBka kaHasiay,
ucnosb3ys kinapuiy «Edit Gain / YpoBenb curuaia»:
Green-5
Yellow -6
[Ipumeuanue: npu 603HUKHOGEHUU NPOOIeM (C6A3AHHBIX C 0COOEHHOCHbIO Padombl npudopa, a

UMEHHO C YCHIAHOBICHHLIM _ONMUMAIbHbIM _OUANA30HOM VPOSHA YCUICHUA CUZHANA_(1yopecueHyuu
NnO_UeeeblM_KAHANAM) Heo0xX00umo npu_nociedyiwuwux zanyckax npuoopa ona IIIIP-PB RotorGene
6000/RotorGene Q na smane 8 nynkma 7.2.1 nposecmu_asmomamuieckyio ORMuMu3auulo yposHeil
CUZHAIA CO2]IACHO C1e0VIouLell UHCHPYKUUU:

B oxne «New Run Wizard / Macmep nosozo mecma» naxcams «Gain Optimization /
Onmumuzauus ypoeHs CUZHANA).

B omkpulewemcs okne naimu u naxcams na exnaoky «Channel Settings / Yemanosxku kananoey.
B nosisuswemcs cnucke xananos sviopame «All Channels / Bce kananvy u nascamo «Add /
Jobasumuw.
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B noseuswemcs oxne «Auto-Gain Optimization Channel Settings / Ycmanosku Aemo-
onmumuzauuu ypoeus cuznana» naxcamo «OK /IA» onsa kasxcooeo kanana.

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

Haxatp knaBuiry «Next / lanee».

3anyctuth amrumdukanuio kHonkou Start run / Crapr.

B nosBuBmIEMcst mocnie Hadajga paboThl mpubopa OKHE CO CBeACHHSMH 00 oOpa3lax BHECTH Ha3BaHUS
obpasmoB, B cronbie «Type / Tum» ykazate «Unknown / O6pasem» mas obpasios, «Positive /
Monoxurenbubin» 11t [IKO u «Negative / Orpunarensnsiiiy 1 OKO. Haxares kinaBumry «Finish /
3aKOHYHUTDHY.

I[To 3aBepmenun I11[P-PB orpaboTannbie mpoOUPKH YTHIM3UPOBATh B COOTBETCTBHH C PEKOMEHIAIMSIMU
o opranu3anuu [1[P naboparopuu, cormacao MY 1.3.2569-09 «Opranusanus paboTel 1a00paTOpui,
UCIIONB3YIOUIMX METOAbl aMIUTM(UKAIMN HYKJIEHMHOBBIX KHCJIOT MpH paboTe ¢ MaTepuaioM,
coJiepKaluM MUKpoopranu3Mel [-1V rpynn naToreHHOCTHY.

7.2.2 llpoenenne IIP-PB nias npu6opa CFX96

Bxirounts npuOop B COOTBETCTBUU C UHCTPYKIIMEN 110 SKCILTyaTalllu.

3anyctuth nporpammy «Bio-Rad CFX Manager».

B wmento File Boiopath New—Protocol. B mosiBuBIIeMCsl OKHE 3a1aTh IUKJIOTPAMMY CO CIICIYHOIMMHU
napaMeTpamu:

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 IPOTOKOJI HAa KOMIIbIOTEPE B y100HOM paboueil namnke.
Buectu cBenenust 00 oOpasiax u kpacutensx. s atoro Bo Briaake Plate Beiopars onmuto Create New.
Haxarp kHonky Select Fluorophores. B nosiBusiemcst okue BbiOpath kpacutenu FAM, HEX. Haxarp
OK.
O0603HaYnTH Ha MJIAIIKE MECTOPACIIONOKEHNE 00Pa3IOB:

- Ilepas nynka — IIKO. [lns 3TOr0 BRIAENIUTH JYHKY, B KOTOpoi Haxoautcs npodupka ¢ [IKO, u B rpage
Sample Type BeiOpaTh cTpouky Positive Control.

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

- Cnenyrolmas JIyHKa - UccielyeMblil oOpaser 1, 3aTeM — uccineayemslii oopaser] 2 ¥ T.1. B COOTBETCTBUM C
1. Ilopsinok cienoBanusi 00pasuoB. [l 5TOr0 BBIIEIUTH BCE OCTABIINECS JTYHKH, B KOTOPBIX HaXOATCS
npobupku ¢ obpasuamu, u B rpade Sample Type BeiOpath ctpouky Unknown.
3anaTh U3MEpEeHHE CUTHajla BO BCEX MPOOMPKax MO BBIOpaHHBIM KpacuteisMm. [ 3TOro BbIIEIUTH Ha
IUIalIKe JIYHKH cOo BceMH HccieayeMbiMu npobdupkamu (Bkitouas [IKO u OKO) u mocTtaBuTh rajodku B
kosioHke Load HarmpoTHB Ha3BaHUI BCEX BRIOPAHHBIX B I1.5 KpacHUTEIEH.
3amaTh Ha3BaHUS BCEX HCCIENyeMbIX 00pa3noB. /lyis 3TOro BBIACTUTH JYHKH, B KOTOPBIX HaXOIATCA
npoOupku ¢ oOo3HauaembiM oOpaszuoM. B rpade Sample Name Beectn (mnm BbIOpaTh M3  yke
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no

o N o o

no

HUMECIOIINXCS) MMsI COOTBETCTBYIOIIEro oOpasiia. 3aTeM IOCTaBMTh Tajodyky B coceaned rpade Load.
[ToBTOPUTH TO K€ cCaMoe JJIsl OCTaBIIMXCS 00OPA3IOB.

Haxares OK. JlaTh uMs mialike ¢ yKa3zaHHEM JaThl SKCIIEPUMEHTa UM COXPAaHUTH IMOJIy4YeHHBIN (ailn Ha
KOMIIbIOTEpE B y10OHOI paboyeii mamnke.

Hauatp paboty mpubopa. [nst sToro BeiOpats 3akmanky Start Run, B xotopoil HaxkaTh knaBumry Start
Run. 3agate ums Oyaymiero ¢aiina ¢ ykazaHuem JIaThl IpoBeneHus dkcrepuMenTa. Coxpanuts ¢aiin Ha
KOMIThIOTEPE B YI0OHOU paboueii mamnke.

3adukcupoBaTh B pabodeM KypHalie Ha3BaHue (haia.

ITo 3aBepmienun [11[P-PB orpabGoranHbie MpoOUPKH YTUIU3HPOBATH B COOTBETCTBHH C PEKOMEHIAIUSIMU
no opranm3anuu I[P maGopatopumn, cormacao MY 1.3.2569-09 «Opranuzamnus paboTsl JadopaTopui,
UCIIOJIb3YIOUIMX METObI

aMIUTM(UKAIIMA HYKJICUHOBBIX KHCJIOT TIpH paboTe ¢ MarepuaioM,

cozepx’almum MUKpoopranusmel [-1V rpynmn natoreHHoCTI.

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

Bxuttounts npubop B COOTBETCTBUU C HHCTPYKIMEHN IO 3KCILTyaTalluu.

3anycruth nporpammy ANK Shell.

BriOpats Britanky «BblcTphlii ctapT». B nosBuBmemcs okae BeiOpars kpacutenun FAM, HEX. 3agate
ums Oynymero Qaiina, a Takke BpIOpaTh TN npudopa (32 npoOupku nin 48 mpoOUpoK).

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

Tun Temneparypa, Bpewms, t, | HaGmonenune |  Pacuer
T, C CEK.
N3oTepma
1 95 300 Bxutoueno
[uknorpamma
(50)
1 95 15 BxuroueHo
2 60 40 BrurodeHo 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 3aBepmienun I11[P-PB oTtpaGoTanHbie mpoOUPKH YTHIM3UPOBATh B COOTBETCTBHM C PEKOMEHIALUSAMHU
no opranuzaiuu [P naGopatopuu, cormacio MY 1.3.2569-09 «Opranuzanust paboTsl J1abopaTopHid,
UCHOJB3YIOUIMX METOJbl aMIUIM(UKAUKM HYKJIEHHOBBIX KHCIOT TMpu paboTe
coJiepKaliuM MUKpoopranusmel [-IV rpynn natoreHHOCTHY.

C MaTcpuajom,

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.)

- bayopodopsr (FAM — ciennpuka, HEX — BIIK.)

[Tocne 3amonHeHust TaOIUIBI ¢ JAHHBIMU O TPOOMpPKax HEOOXOIMMO YKa3aTh PacIoyioKeHHe MPOOUPOK B
6noke ammmndukaropa. Pacnonoxenue npodupok B 010ke aMIMdukaropa cXeMaTHUHO 0TOOpaXkaeTcs B
IIpaBOM HUKHEHN YaCTU OKHA.
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3amyck mOporpamMmbl  aMIUTM(UKALMKA ~ OCYLIECTBISIETCS BO  BKIaAKke «3amycKk MNPOrpaMMbl
aMIuIn U KA.

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

[MapameTpsl aMIuTHQUKAITIN:

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

2 00:40 60,0 Bxiroyena

HaxxaTph KHOIIKY «3aIyCTHTh MPOrPaMMy».

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

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

MHKpoopranusmsl [-IV rpynn nmaroreHHocT».

7.2.5 llposenenue IIP-PB nas mpudopa QuantStudiob.

Tlopsiook camocmosimenvroeo cozoanus npomokona «Phyto_nematodes»
A. Bxiouums npubop 8 coomeemcmauu ¢ UHCmpyKyuel no d9KCniyamayuu.
b. 3anycmums npoepammy «QuantStudio Designs & Analysis Softwarey.

B. Haoicamo knonky Cozoame sxcnepumenm (Create New Experiments) L CrsteteEpeinet Y
sxnaoke Ceoiicmea (Properties) ¢ cmpoxe Hazéanue (Name) zaoamo ums (nazeanue)
Phyto_nematodes sxcnepumenmy. Haxcamo énuzy okna knonky Jdanee (Next).

2 QuantStudio™ Design & Analysis Software vi 43 - o x

File Edt Analysis Tools Help

Method Plate Run Results Export

Experiment Properties O; save v

I Name [2021-01-01_000000) I

Barcode

User name

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

Manage chemistry details

[ ter |
I'. Bo sxnaoke Ipomokon (Method) 3a0ame yuxnoepammy co credyiowumu napamempamu.
O6vem (Volume) 25 ul

Bpeus Pecucmpayus Yucno
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 50
2 4 60°C 00:40 2.44°C/s &

Haowcamo knonky /Janee (Next).



Ofeéw mvers | 250 Teuneparypa sarpesa Epemms | 1050 °C

Viepaxaune/nurydauns amp
095 =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

M. B omxpwieuiumcs okne 80 éxnaoxe boicmpas Hacmpouxa (Quick Setup) 6 epaghe Ilaccuenwti

pegpepencuuiit kpacumens (Passive Reference) ssiopame HET (NONe), nasicas na cmpeixy.
Plate Attributes

Passive Reference Mone v

E. Bo eéxnaoke Pacmupennsie nacmpouxu (Advanced Setup) 6 6ioxke Mumenu (Targets) oobasumo
KaHauwl 0Jisk Cuumuléanus ghnyopecyenyuu. s 3mo2o HeodXo0uMo GbINOIHUMb Cledyioujue Qeticmeust:

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

- Haocamso na xnonky /loéasums (Add). B nosisusweticsi cmpoke 6 epage Penopmep (Reporter)
sviopams VIC. B epape Hazeanue (Name) nanucame HEX. B epagpe I'acumens (Quencher) sviopams None,

HAJCcae Ha ﬂqeﬁKy.

Quick Setup Advanced Setup

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

O M ram FAM None v X

O HEX vIC Mone v X

0=
JK. Jna  coxpamenuss npomokona Haxcamv Kronky Coxpanums (Save) _

Coxpanums npomoxon «Phyto_nematodes» ¢ yooomnyio nanky.



4. Tlepeiitu Bo BKiaaky Ilnanmer (Plate) u HakaTh Ha BKIaaky Pacimmpennsie Hacrpoiiku
(Advances Setup).

5. BBox 06pa3moB npousBoautcs B Tabnuiie Excel (mocrynen na caiite OO0 «CuHTOI
http://www.syntol.ru/) au6o B mporpammax Design and Analysis nim QuantStudio™ Design & Analysis
Software

6. CxonupoBarth nory4yuBInytocs tadiuiy Excel B nporpammy npubopa. Beiaenuts Bce 00pasibl 1 B

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

7. Hauatps paboty npubopa. J{iast sToro Hakmure Ha kHonky Hadate mporon (Start Run) u BeiOpath
HYKHBII cepuiiHpli HOoMep mnpubopa. 3amath uMs Oyaymiero Qaiiia ¢ ykazaHUEM JaThl MNPOBEACHUS
skcriepuMenTa. CoxpaHuTh (aii Ha KOMIIBIOTEpE B yA00HOM pabodeii marnke.

8. Ilo
pexkoMenanusmu o opranuzauuu [P mabopatopuu, cornacuo MY 1.3.2569-09 «Opranuzanusi paboTsl

3aBepmieann [1I[P-PB  oTpaGoTanHbie mnpoOMpKH yTHIM3UPOBaTh B COOTBETCTBHH C

nabopaTtopuid, UCIONB3YIOMUX METOAbl aMIUTM(PHUKAIIMN HYKJICHHOBBIX KHUCJIOT NMPU padoTe C MaTEpHUaIoOM,

cozepx’alumM MUKpoopranusMel [-1V rpynn naroreHHoCTI.

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

1. BxiouuTh IpruOOp B COOTBETCTBHH C HHCTPYKIIMEH TIO SKCIUTYaTaI[HH.
2. 3amyctuth nporpammy Real-time PCR System
3. Haxars New Experiment
4. B OTKpBIBIIEMCS OKHE 3371aTh UMs 3kcriepuMenTa (Experiment Name) u BbIOpaTh manky Jjist
coxpanenus (Save Path)
5. Haxarp New
6. Bo Briaake Run Setting 3agate nporpaMMy aMITH(UKaIUK CO CIACTYIONIMMH TapaMeTpam
Stage Stage Type | Cycle | Time | Temperature | Fluorescence
1 Preincubation 1 05:00 95,0 None
5 2 _S'Fep _ 50 00:15 95,0 Non_e
Amplification 00:40 60,0 Reading

7. Bo Brumagke Experiment BoicTaBuTh 00beM peakionHoi cmecu 25 mxi (Reaction Volume 25ulL)
[Mepeiitu Bo Biaaky Sample Setting
9. O0603HAYNTH HA IJIAIIKE MECTOPACIIONIOKEHNE 00PA3IIOB:
- Ilepas nynka — IIKO. [lns 3TOro0 BRIAENIUTH JYHKY, B KOTOpoi HaxoauTtcs npodupka ¢ [IKO, u B rpage
Sample Type BiOpaTh cTpouky Positive.
- Bropas nynka — OKO. /{5151 3T0ro BeIAETUTH JYHKY, B KOTOpO# HaxonuTcs npodupka ¢ OKO, u B rpage
Sample Type BoiOpats ctpouky Negative.
- Crienyromias JyHKa - UccieyeMblil oOpasern 1, 3aTeM — ucciaeyeMblii oopasell 2 U T.J. B COOTBETCTBUHU C
1.4 TlomecTuTh NPOOMPKH B aMIIMPUKATOP B peKOMEHAyeMOM mnopsiAke. JlJi1 3TOro BBIIEIUTH BCe
OCTaBIIMECS JYHKH, B KOTOPBIX HaXOIATCS MPOOHMPKHU ¢ oOpasuamu, u B rpade Sample Type BoiOpath
crpouky Unknown.
10. 3amaTe W3MepeHne CUrHajia BO BCEX NMPOOMPKAX IO BEIOPAHHBIM KpacHTeNsiM. J[J1st 9TOro BBIIEIUTH Ha
IUIallKe JTYHKU cO BceMHU uccienyembiMu npodupkamiu (Bxitodas [TKO u OKO) u mocTaBuTh TajJoyky B

o

kosoHke Dye na kpacurtenax FAM u HEX.
11. Mpeiitu Bo BKIagKy Run Monitoring u B oTKphIBIIEMCS] OKHE HaXkaTh Run.

ITo 3aBepmienuu [1L[P-PB orpaboTtanHble MPOOHPKH yTUIM3HUPOBATH B COOTBETCTBHH C PEKOMEHJAIMSIMHU IO
opranuzanuu [11{P mabopartopuu, cornmacao MY 1.3.2569-09 «Opranuzarus paboTsl 1a00paTopuid,
MCIOJIB3YIOUINX METO/Ibl aMIUTM(HUKAIIMHM HYKJIEMHOBBIX KUCIIOT IpU paboTe ¢ MaTepuaIoM, COAepKaIIUM
MHKpoopranusmel [-IV rpynn maroreHHoCcTI».
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7.3 Ilpoueaypa u3mMepeHusi pe3yibTaTOB aHAJIN3A

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

7.4 O6padoTka pesyastaros IIL[P-PB
7.4.1 Tlopsinok ouenku pedyabtaToB [ILP-PB nns npuéopos RotorGene6000/RotorGene
1. Tlocne 3aBepmieHus aMIUTM(PUKALIUK OTKPBITH HYKHBIH (haitn B mporpamme «Rotor-Geney.
2. Haxare B wMeHro mporpammbl «Rotor-Gene» kmaBumnry «AnalysisS/AHaam3», BbIOpaTh 3aKIaIKy
«Quantitation/Koju4ecTBeHHbIIT».
3. BeiOpath ctpoky ¢ kpacurenem Green u Haxkarh kiasuinry «Show/Iloka3zaTb». B OTKpbIBIIEMCS OKHE
MOSIBSITCS. KHHETHYECKHE KPUBBIC B JIOTapu(PMUYECKOH IIKaJe.
4. B mento okHa «Quantitation Analysis/KosmyecTBeHHbIN aHAJIM3» aKTHBUPOBATh:
«Linear Scale//Iuneiinas mkama»
«Dynamic Tube/Iunamu4. ¢pon»
«Outlier Removal/¥crpanenue BoiopocoB» - 10%

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

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

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

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

7.4.2 O6padoTka pesyabtaToB [IL[P-PB ni1s npudopa CFX96
1. OtkpsiTh daiin B nporpamme «Bio-Rad CFX Manager». [lns storo B mento File Beiopats Open—Data
File, naiitn oOpabarbiBaeMbliil (hailsl 1 OTKPHITH €ro.
2. YCTaHOBHTH pacueT pe3yJIbTaToB aHaau3a MeTogom Regression. [lis storo B menio Settings Beidopars Cq
Determination Mode—Regression.
3. TIpoBecTr HHTEpHIPETAIUIO PE3YIHTATOB, KaK OITUCAHO B 11.7.6 HACTOSIIEH HHCTPYKITUH.

7.4.3 O6pab6oTka pesyastaToB IIIIP-PB nust npudopos Dtprime/Dtlite
1. Tlocne 3aBepuieHUs: aMIUTM(UKAIIMK OTKPHITH HYKHBIH (paiin B mporpamme «RealTime_PCRy.
2. Ilepen oneHkol pe3ynbTaTOB HEOOXOAUMO YCTAHOBUTH CIIEAYIOIINE HACTPOHKH:
— Tun ananusza: MyabTHILIEKC
— Mertoxn: I'eomerpuyeckuii

o SEDB .. v
— BpI0path onTuyecKkuii KaHa
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1.

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

— Ilpu HeoOxommmoctn BbIOpaTh «U3MeHUTH MacmITad oOAHOrO u3 KaHajJoB». [lpu
HE0O0XOAUMOCTH BhICTaBUTH g FAM macmtad ot 30 10 50%

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

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

7.4.4 O6padotka pezyabratoB [ILP-PB nuas npudopos AHK-32 (32M, 48)
ITo oxOHYaHMH 3aBEPLINTH UCCIIEAOBAHUE B COOTBETCTBUM C HHCTPYKLIMEH K IPUOODY.
B nmporpamme «ANK Shell» naxats «IIpocmoTp ¢aifnioB JaHHBIX» U OTKPBITH (Hailsl ¢ pe3ysibTaTaMu
WCCJICTIOBAHMSI, BRIOPAB €ro B MalKe COOTBETCTBYIOIIET0 prbopa.
IIpoBecTu MHTEPIIPETALINIO PE3YJIHTATOB, KAK ONMKUCAHO B I1.7.6 HACTOSAIIEW HHCTPYKLIMH.

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

Analysis Software» nau «Design and Analysis».

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

3.

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

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

7.4.6 O6paborka pesyasraroB IILP-PB nas npudopa Gentier 96E/R.

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

2. Tlepeiitn Bo ckiaaky Analysis u mpoBecTH HHTEpHpeTanuio pe3yibTaToB, KaK OMUCaHO B 11.7.6
HACTOAIIEH UHCTPYKIIHH.
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7.5 Yder pe3y1bTaTOB aHAJIN3A

PesynbpTaThl aHANIM3a HE MOJIEKAT YUCTY:

- B ciydae otcyTeTBus peructpanuu pocta curaana OKO u OKO-B no kanany R6G/HEX/Yellow/VIC
(FIO’KHOOTPHUIIATEIBbHBIN PE3yJIbTAT BCETO SKCIIEPHMEHTA);

- B ciuywyae peructpauuu pocta curHaa OKO (OKO-B) mno xkamanmy FAM/Green
(JIO)KHOTIOJIOKUTEIFHBIA PE3yJIbTAaT BCEro dKclepuMeHTa). Benwmumna moporooro mnwukia Ct mpu stom He
MMeeT 3HAYCHUsI.

- B CJIy4ae OTCYTCTBHS PETHCTPALlMU POCTa CUTHAJIA B IPOOUPKE C UCCIEAYEeMbIM 00pa3IoM 10 KaHaTy
R6G/HEX/Yellow/VIC  ogHOBpeMeHHO ¢  OTCYTCTBMEM  curHama 1o  kananry FAM/Green
(JTO)KHOOTPHUIIATENILHBIN PE3yJIbTAT B KOHKPETHOH MpoOUpKe);

- B ClIy4ae OTCYTCTBUs perucrpaimuu pocra curHana IIKO mo kanmanmy FAM/Green
(JIOX)KHOOTPUIIATEIBHBIN PE3YJIbTAT BCETO IKCIICPUMEHTA).

Pe3ynbTaThl aHaM3a MOIEKAT YUCTY:

- B ciayyae OTcyTcTBUs pocra curHaia ¢uryopecreHiuun OKO (OKO-B) mo kanany FAM/Green
OJIHOBPEMEHHO C perucrpainueii pocra curnaina mo kanary R6G/HEX/Yellow/VIC;

- B Cly4ae pErHCTpallid pOCTa CUTHajJa B MPOOMPKE C HCCIEIyeMbIM O00pasloM 10 KaHay
R6G/HEX/Yellow/VIC ogHoBpeMeHHO ¢ OTCYyTCTBHEM cUrHaa 1o kanairy FAM/Green;

- B citydae peructpaiuu pocta curaaia [IKO no kanamy FAM/Green.

Peructpanus pocta curnana (yopeciieHIIMU B MUKPOTIPOOMPKE C MCCIICyeMbIM 00pa3IoM 10 KaHaTy
FAM/Green cBuaeTebCTBYET O HaMU4Iuu B oOpasiie creruduyeckoro dpparmenta JJTHK Heterodera glycines.
Bennuuna nmoporosoro mukia Ct mpu 3ToM He UMeeT 3HAUCHHSL.

WHTepnpeTannio pe3yibTaToB aHAIM3a IPOBOJISAT COTIACHO TaOJIHIIe.
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7.6 UnTepnperanus pe3yjbTaTOB AHAJIHU3A ¢ UCNOJIb30BAHHEM HA0OPA peareHToB
«Heterodera glycines -PB»

Kunerndeckast KpuBasi pocta CHTHaa
(iryopecueHINH 10 KaHaTy

O6pa3zen

FAM/ R6G/HEX/
Green Yellow/VIC
Heterodera glycines BIIK

Hurepnperanus

Pe3ynbTatsl BC

€ro aHajin3a HE I1oJJICKaT

y4é€Ty B JIFOOOM U3 CIEAYIOLIUX CIy4yaeB

Jlo)HOOTpULIATEIbHBIN Pe3yibTar,

B 1000# KO unrubuposanue [11[P-PB
_ _ OKO, |JloxxHOOTpHUIIATENBHBIN PEe3ybTaT,
OKO-B |unru6uposanue I111P-PB
JI0’XKHOTIOJIOKUTEIIBHBIN pe3yJIbTarT,
OKO-B HK
N T106oit KOHTaMHUHAIMs B IPOLIECCE BIICIEHUS
OKO  |JIoXHOMONOXUTEIbHBINA PE3yJIbTAaT,

KOHTaMuHaIus B xoze rnocranosku [11[P-PB

Pesynbrarsl ananusza

HE MOJIeKaT YUETY Il KOHKPETHOM MPOOBI

npooda

JIO)KHOOTpHIIATETHHBIN PE3yNbTaT,
unruouposanue [11[P-PB

PGSYJ'IBTaTBI aHaJIM3a II0JJICKaT y‘IéTy IIpU MOJYUCHUH CICAYIOIIHNX PE3YJILTATOB

Habop pearentoB cnenuduyueH B OTHOIICHUN

+ % .
ool KO Heterodera glycines
OKO-B
- + Konramunamust u ”HTHOUPOBAHUE OTCYTCTBYIOT
OKO
_ + B pobe HE oOHapyxkeHa JHK
npooa |Heterodera glycines
<40 ct 0001 B mpo6e obnapysxena JIHK Heterodera glycines
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8 YCJIOBUSA XPAHEHUSA, TPAHCIIOPTUPOBAHUA U OKCIUVIYATAIIUU
8.1 YcioBusi xpanenust

HaGop pearenroB «Heterodera glycines -PB» cienyer XxpaHuTh B CyXOM, 3allIMIIIEHHOM OT CBETa MECTE
npu temrneparype oT munyc 18°C no munyc 20°C. CyMMapHbIid CpOK XpaHEHUs MPHU TeMIEepaType OT IUTHOC 2
1o itoc 8°C He JOJDKEH MPEBBIIATh 5 CYTOK B TEYEHUE CPOKA FOJHOCTH HAOOpa peareHToB.

8.2 YcJ10BHSI TPAHCIIOPTHPOBAHUS

TpancnoptupoBanue Habopa «Heterodera glycines-PB»  [10/kKHO HpPOHM3BOAUTHCS — KPBITHIM
TPAHCIOPTOM (aBTOMOOMIIBHBIM, KEJIE3HOJOPOKHBIM JIMOO BO3AYIIHBIM) MPU TeMiieparype oT munyc 18°C go
munyc 20°C. [JonyckaeTcsi TpaHCIOPTUPOBAHUE A0 5 CyTOK IMpHU TemmnepaType 10 mitoc 8°C.

8.3 Cpok rognoctu

Cpox romgnoctu Habopa «Heterodera glycines-PB» cocraBmsier 12 MecsilieB ¢ JaThl BBIMyCKa
MPEANPUATUEM-U3TOTOBUTEIIEM.

Ceprun HaOOPOB PEAreHTOB C UCTEKIIUM CPOKOM TOAHOCTH MPUMEHEHHIO HE mojyiexar. Cpok roJHOCTH
BCKPBITBIX PEAareHTOB COOTBETCTBYET CPOKY TFOJHOCTH, YKa3aHHOMY HA 3TUKETKaX U HEBCKPBITBIX PEarcHTOB,
€CJIM B UHCTPYKLIMHU HE YKa3aHO UHOE.

8.4 Undopmanus mo 6e30macHON yTuiIu3auuu

Hcnonp30BaHHbIE NPOOMPKH C AMIUIMKOHAMHU, HAKOHEYHHWKH, MEpYaTKH, BETOIIb Al 0OpaboTKH
noBepxHocrted B [11[P-6okce, coOMparOT B MJIACTUKOBBIE 3aKPHIBAIOIIUECS EMKOCTH, BEIHOCAT B Pa00OUyI0 30HY
4-1 (mbo creuManbHO TMPEJHA3HAYCHHOE BCIOMOTATEIbHOE IIOMENIEHUE) C IEeNbl0  MOCIEaYyIOIIei
uHaktuBaimu (MY 1.3.2569-09).

Habops! ¢ UCTEKIIUM CPOKOM T'OJTHOCTH, a TAKXKE B CIydae MOBPEXKICHUS YIIAKOBKHU, YTUIU3UPYIOT 11O
KJacCcy A, Kak SIUIEMHUOJIOTHYECKH Oe30macHble OTXO0Abl, Mo coctaBy mnpubmmkenHsie k TBO (CaunlluH
2.1.7.2790-10).

8.5 I'apaHTuiiHbIe 00513aTEJILCTBA NIPOU3BOAUTES

[TpenmpusTHE-IPOU3BOIUTENIb TAPAHTHPYET COOTBETCTBHE (PYHKIIMOHATIBHBIX XapaKTePUCTHK Habopa
TpeOOBaHUSAM, YKa3aHHBIM B TEXHUYECKOW W DKCIUTyaTAlHOHHOW JOKYMEHTAI[UH, B TEYCHUE YCTAHOBJICHHOTO
cpoka rogHocTtH (12 mMecsiieB) npu coOIIOACHNU BCEX YCIOBUI TPAHCIIOPTHPOBAHUS, XPAHEHUS U IPUMEHCHHSI.

Pexnamanuu Ha kauectBo «Heterodera glycines-PB» namnpasisars Ha npeanpustue-usrotosuteibr 000
«HII® Cuntom» (125499, MockBa, Kponmraarckuii O6ynsBap, a. 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).

[Tpr BEISBICHHH TOOOYHBIX JIEHCTBUH, HE YKa3aHHBIX B WHCTPYKIMU [0 MPUMEHCHHIO Habopa
peareHToB, HeXENaTeIbHBIX PEAKIIUi MPU €ro UCIONb30BaHUH, (PAaKTOB U 0OCTOSTENBCTB, CO3/IAIOIINX YIPO3y
KU3HA ¥ 3J0POBBIO TPaXIAaH W MEAWIHMHCKHX pPa0OTHUKOB TIpH MPUMEHCHHMH HaOopa pearcHTOB,
PEKOMEHIyeTCsl HAmpaBUTh cooOIIeHne Ha mpeanpustue-usroroButenbr OO0 «HII® Cunton» mo ampecy,
YKa3aHHOMY BBIIIE, U B YIIOJHOMOYCHHYIO TOCYIaPCTBCHHYIO PETYJIHPYIONIYIO0 OPTaHH3AIHI0 B COOTBETCTBUU C
JEHCTBYIONIMM 3aKOHOAATEIbCTBOM.

Jara mocneanei pemxakmun: 05.12.2025.
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