S CVNHTOA

NPOM3BOACTBEHHAS KOMMNAHMS Kat. Ne PH-031

Ha6op pearenroB
s BeisiBiieHust JIHK Bo30yauresneii 3a001eBannst Kaprodeiss «4epHAs HOKKA»
METOA0M MOJIMMEPA3HOM IeMHOH peaKklui B peaJibHOM BpeMeHH
«Dickeya spp.-PB»

HNHCTPYKIMHS no npumMeHeHu1o



1 HABHAYEHUE U OBJIACTSH IPUMEHEHUSA
1.1 ITonHOE HA3BaHUE

Habop pearentoB mis BeiiBnenuss JIHK Bo3Oynuteneit 3abosieBaHust kapTodenss «duepHas HOMXKKa»
METOIOM TTOJIMMEPA3HOM HEMHON peakiini B peaabHoM BpeMeHu «Dickeya spp.-PB».

1.2 O6saacTh NIpUMEHEHUA

Ha6op pearentoB «Dickeya spp.-PB» npeanasnaucu maus oonapyxenus JJHK Gakrepuii pomga Dickeya.
baktepun poma Dickeya mopaxaroT TpaBsSHHCTbIC pAacTEHHs, B TOM YHCJIEe KapTodeib, TOMAT, KYKypy3y U
XpU3aHTEMBI.

HaGop moeT ObITh MCIONB30BaH B JIAOOPATOPHBIX LIEHTPAX M WHCTUTYTaX, MPOBOISAIIMX KOHTPOJIb
(UTOCAaHUTAPHOTO COCTOSIHUS PACTEHHIA, B TOM YHKCIIE MMOCAJOYHOrO MaTepuaia B neisx oonapyxenus JTHK
Oaktepuii ponma Dickeya. HaGop mo3BosiseT KauyeCTBEHHO OIPEACNIUTh, COACPKHUTCA Ju B obOpasne JIHK
6akrepuii poaa Dickeya.

JluarHocTrka pacTeHuii ¢ momoinsio Habopa «Dickeya spp.-PB» Bo3MOXXHa Ha BCEX JTamax
BETeTAIlMOHHOTO Pa3BUTHsI METOJIOM TOJMMEPA3HOU LEITHON peakiuy B peanbHOM Bpemenu (IILIP-PB).

2 XAPAKTEPUCTUKA HABOPA

KommoHeHTbI Habopa SBISIOTCS 0THOPA30BBIMH.

Habop pearenror «Dickeya spp.-PB» He TpeOyeT TeXHUIECKOT0 00CTYKUBAHHS U KAITHOPOBKH.

2.1 CocrtaB Hadopa

HaGop pearenToB cOCTOUT U3 4 KOMIIOHEHTOB.

Ne CocTaB KOMILJIEKTA Onucanue Oo0beMm KoJ-Bo

IIpo3paunas KuaKOCTh

1 | Peaknmonnas cmech «Dick.spp.-BITK»
CBETJIO-CUPEHEBOTO 1{BETa

1,10 mn | 2 mpoGupku

npo3payHas OecrBeTHas

2 | SynTaq IHK-noaumepa3za T+, 5 en/mxi 0,05 mn | 1 mpobupka

JKUIKOCTE
TTonoxuTenbHbIH KOHTPOIbHEINH 00pa3zel, IIKO Ipo3payHas OecrBeTHAs
3 . p pasell posp H 0,1mn | 1 npobupka
«Dick.spp.» KHUJIKOCTh
. . po3payHas oecrBeTHas
4 | OTpunarenbHbI KOHTPOJILHBIN oOpa3zel, OKO po3p )KI/I,Z[KOCT;I 0,2m1 | 1 npobupka

2.2 Kosin4ecTBO aHAJIM3HPYEeMbIX P00
Habop paccunrtan va nposenenue 100 peakiuii, BKIt09ast KOHTPOIbHBIE 00Pa3IIHL.

2.3 IlpyHuun meroaa.

O6napyxenue crerupuueckux gpparmentos JTHK 6akrepuii pona Dickeya ocHoBaHO Ha HCIIONB30BaHUH
METOAA MYJIBTUIUIEKCHON IOJUMEPA3HOW LIENTHOW peaklUM C INOJYYEHHEM pE3yJbTaTa B PEXHUME PEaJbHOTO
Bpemenu — [IL[P-PB.

B ocnoBe merona IILIP-PB nexut u3MeHeHue curHana QIiyopecleHIMH B XOAE peakluuu. ITO
W3MEHEHHWE  TPOUCXOAUT  Omaromaps  HWCHOIb30BaHMIO  crneruduyeckoro st uckomoit  JIHK
OJIUTOHYKJIEOTUAHOTO 30H/a, KOTOPBIH, OJO00HO IpaiiMepy, B X0/Jie peaKIMH CBS3bIBACTCA C OJHOM W3 Lenen
ammuinkoHa. K 5 w3’ koHumam 30HAa mpHcOeAuHEHbl (Guyopodop U TacuTenb (QIyopecleHlnu
cooTBEeTCTBeHHO. [Ipu B0O30YX1eHUN MOJeKyIbl (hiayopodopa CBETOM OIpEAeTeHHON JJIMHBI BOJHBI JaHHAS
MOJIEKyJla HCIyCKaeT CBET JAPYrod JJIUHBI BOJHBL. 3a cueT OMM30CTH MOJeKyd ¢uiyopodopa M TacHTENs
¢byopecueHIINM, HaXOMIAIIMXCS Ha OJHOM 30HJE, MOCIEAHUN TOTomaeT (IyopecleHlno, U U3MEHEHUs
AQHAJIMTUYECKOTO CUTHAIAa HE MPOMCXOOUT. B pesynbTare paciiervieHus cneuuduyeckoro ans uckomoit JJHK
OJIUTOHYKJIEOTUHOTO 30HAa Tag-moiuMepa3oil Ha 3Tare JIOHTalluy [PpU TeMriepaTypax okosio 60°C, racurenb
MpeKpaIiaeT Mmoraomarh HIyopecieHnio JaHHoi MoieKybl guryopodopa (texaomorus TagMan). C kaxasiM
nuksioM [P uncno ocBoO0XIeHHBIX MOJIEKY uryopodopa SKCTOHEHITHAIBHO BO3pacTaeT (PUCYHOK 1).



DKCNOHEHUHANBHASA
aMnaupuKanus
npu IIIP

IFen-mumens

1 uuka

— — =35 uHuKaI

JAHK

4 konuu

8 xonwmii
16 konuii 35
2 = 34 MHIIMADAA KONHIi

Pucynok 1 — IIpuHIun aHaIuTHYECKOTO Mpolecca

[TocranoBka IILIP-PB ocymiectBisiercss B cnenuaibHBIX MpUOOpax - aMIUTH(HUKATOpax, HampuMep,
«AHK-32 (32M, 48)» (MAIl PAH, r. Caukr-IlerepOypr, Poccus), «CFX-96» («BioRad», CIIA), «Rotor
Gene» (Qiagen), «DT» («JIHK-texHomorusi», Poccus), QuantStudio5 (Thermofisher, CIIA) wim
SKBHUBAJICHTHBIX I10 XapaKTepUCTUKaM (cM. 1. 5.1 HacTosIIed HHCTPYKILIUN).

[Tpu ammmmdukamuu merogom [11IP-PB B Habope MCTIONB3YIOTCS JBa OJIMTOHYKIICOTHIHBIX Mpaiimepa,
¢bmankupyromnux crenududeckuii ¢parment JHK Oakrepuit pomga Dickeya, m nBa OJHMrOHYKICOTHIHBIX
npaiimepa, ¢uankupytommx JHK BHyTpenHero mnomoxxutensHoro kontpois IIIP-PB, a Tarxke naBa
dbayopecueHTHbix 30HAa. llpomecc ammuudukanuu — coenUUYHBIX  (parMEHTOB  3aKIIO4YaeTcsl B
MOBTOPSIIOLIMXCS LUKIAaXx TemneparypHo neHarypauuu JIHK, orTxura mnpaiiMepoB ¢ KOMIUIEMEHTApHBIMU
MOCJIEI0BATEIBbHOCTIMUA M TOCJEAYIOIIEH JOCTPOMKE MOJMHYKICOTUIHBIX Lened ¢ 3tux mnpaiimepor JIHK-
MOJIMMEPA30M C IETEKIMEN pe3yJbTaTOB B PEXKUME PEaIbHOTO BPEMEHU.

Habop pearenroB «Dickeya spp.-PB» M03BOJISET OAHOBPEMEHHO BBISBISATH B OJHOM PEAKIIMOHHOMN
cMmecu crenuduuHblii anus O6akrepuit poma Dickeya ¢parment rema Ogl (mo kanamy QuyopecueHIn
FAM/Green, a Takke BHYTPCHHUH TIOJIOKUTEIbHBIH KOHTPOJIb — MO KaHaly (IyopecleHIUH
R6G/HEX/Yellow/VIC. Bropas peakuusi — BIIK (Buyrpennero [TonoxurensHoro Konrposs) — HeoOXoanma
JUIS NCKITFOUEHUS JIO)KHOOTPULIATENIbHBIX PE3YJIbTATOB.

2.4 OrpanuveHust MeTOAa

B uccnenyemom marepuane JJHK Gakrepuii poma Dickeya moxer ObiTh He OOHapyKeHa IO MPHYHHE
unruoduposanus [1I[P-PB u/unu nenocrarounoit agppexrunoctu Boiaenenus JAHK.

[IpyurHOM TOJSy4YEHHs] JIOKHOIOJOKUTEIBHOIO pe3yJibTaTa SBISETCS KOHTAMHMHALMS Ha JTare
Boiieniennst HK 6o mpoenenus peakmuu TIHP-PB. JloxHOMOMOXKUTENBHBIA PE3ybTaT BBISBISETCA C
MTOMOIIIBIO OTPUIIATETFHBIX KOHTPOJIBHBIX 00pa31ioB Beienenus u [1L[P-PB (m. 7.5 nHacrosieit nHCTpYyKIuN).

3 AHAJIMTHYECKUE XAPAKTEPUCTHUKHA

3.1 YyBcTBUTEJIBLHOCTH

YyscreutenpHocTs [P npu ucnonp3oBanmu Habopa pearentoB «Dickeya spp.-PB» He menee
6,0*10° koruit JIHK B MummuauTpe npoosL.



3.2 Cneun(pu4HOCTH

OTCyTCTBYIOT JIO)KHOOTPHUIIATEIIbHBIC PE3YJIBTATHI IIPH aHAIN3€ 00pa3IoB pacTeHuii, coaepxkamux JJHK
IEJIEBOM OaKTEepHM M JI0KHOMOJIOXKHUTENbHBIE pe3ysbTaThl npu aHaimu3e obpasnoB JIHK pacrennit u JIHK
Oakrepwuii, Heconepxkamux crnenuduunbie s poaa Dickeya dparmentsr JTHK.

HabGop pearentoB «Dickeya spp.-PB» mo3BossieT BBISBUTH CIEAYIOUIME I[ATOTCHHBIE W YCJIOBHO
naroreHHbie Oaktepun poxa Dickeya — Dickeya solani, Dickeya dianthicola, Dickeya aquatic, Dickeya
chrysanthemi, Dickeya dadantii subsp. Dadantii, Dickeya dadantii subsp. dieffenbachiae, Dickeya
fangzhongdai, Dickeya aquatica, Dickeya zeae.

4 MEPBI ITIPEJOCTOPOKHOCTMU IIPU PABOTE C HABOPOM

Paboty npoBogst B cootBercTBHU ¢ TpeboBaHMAMU MY 1.3.2569-09 «Opranuzamyst paboTsl 1a00paTOpHii, HCHOIB3YIOIINX
METO/bl aMIUTM(UKAIMKA HYKJICHMHOBBIX KHCIOT MpU padOTe € MaTepHajoM, coJepiKaliuM MuKpoopranusMel |-V rpynmn
MIATOTEHHOCTH».

4.1 Heo0xoquMocTh 00y4eHHs EPCOHAJIA

Jnst paboThl ¢ AaHHBIM HAOOPOM PEareHTOB HEOOXOIUMO YYAaCTHE CIICHHUAIMCTA C BBICIINM HJIM CPEAHUM MEIULIUHCKUM,
OHMOIOTHIECKUM (BETEPHHAPHBIM) FIJIH arpOHOMHUYECKAM 00pa30BaHUEM, ITOTyYUBIIETO JOMIOJHUTEIRHOE CIIENHAIFHOE 00pa30BaHNe
Ha Kypcax MOBBIMECHNS KBATN(HUKAIUH 10 MOJIEKYJISIPHO-ONOJIOTHIECKIM METOAaM AMArHOCTHKH. [lepcoHan M0mkeH MMEeTh HaBBIKH
paboTHl C OMOXMMHUYECKIMHU PEaKTUBAMU M COBPEMEHHBIM J1a00PATOPHBIM 000y I0BaHHEM.

4.2 Mepbl 6€3011aCHOCTH, NI03BOJIAIOLIME NIPEAOXPAHATH ONlEPATOPa

Bce KOMIOHEHTHI Ha0Opa B MCIONb3YEMBIX KOHIIEHTPAIUSIX SBISIOTCS HETOKCHYHBIMU, BPEIHOTO BIMSHHS HA OPTaHU3M
orepaTopa He OKa3bBaloT. [Ipu paboTe ¢ HabopoM cienyeT coOmoaTh OOBIIHBIC MEPHI IPETOCTOPOXKHOCTH IS Ta00PaTOPHi:

- MI0JIb30BATHCS JA0OPATOPHBIMU NEpYaTKaMU U HaJIeBaTh 1a00paTOpPHbIE XalaThl;

- HE IPUHKUMATB IHIILY, TUTh UJIH KyPHUTh B J1a00OPaTOPHBIX MOMEIICHUSIX;

- ocuie paboThl ¢ MpodaMy M peakTHBaMH CJIEAYET TIIATEIbHO BEIMBITE PYKU BOAOM C MBLJIOM.

W3b6erarh KOHTAaKTa C KOXEH, T1a3aMH U CIIM3UCTBIMU 000JI0YKaMH, TIPH MONaIaHUY Ha HUX KOMIIOHEHTOB Ha0opa MPOMBITh
OOJIBIIMM KOJIMYECTBOM BOJbl. [Ipu mnpueMe BHYTpPh KOMIIOHEHTOB HaOopa peareHTOB 3a MEIAMIMHCKOW IIOMOIIBIO CIEeIyeT
00paTUTHCSI HEMEAJICHHO.

Cneuunduxanun no 6€30MacHOCTH NPEAOCTABIIIOTCS 110 3aIpocy.

4.3 HeoO6xonumble Mepbl PEAOCTOPOKHOCTH B OTHOIIEHUM BJIUSIHUSA (pu3ndeckux paxkropos

ITpn ncrionp3oBaHny Habopa peareHTOB HET HEOOXOIUMOCTH NPUHUMATh MEPHI NMPEJOCTOPOKHOCTH B OTHOIICHUH BIMSHUS
MarHUTHBIX II0JICH, BHEIIHUX 3JEKTPUYECKUX BO3ACHCTBHUI, 3JEKTPOCTATHYECKUX Pa3psAloB, AABICHUS WIN INEPENagoB JaBICHHMS,
Heperpy3KH, HICTOYHUKOB TEPMHYECKOTO BOCIUIAMEHEHHSI.

4.4 Heodxoqumble Mepbl NPeA0CTOPOKHOCTH MPOTHB CIIENHATBHBIX PHCKOB

IIpu wucnonp3oBaHMM Habopa pPEareHTOB HET HEOOXOAWMOCTH INPHHHMATh MEpHI MPEIOCTOPOKHOCTH IPOTHB JIFOOBIX
CHeLUaIbHBIX PUCKOB IIPU MCIIOJIB30BaHUU WM PEAIN3alMH, IIOCKOJIBKY B COCTAB M3/EJIHs HE BXOJST BELIECTBA YEJIOBEYECKOTO MU
YKUBOTHOTO TIPOUCXOXKJICHUS C YIETOM UX MOTEHIUATbHONH WHPEKIIMOHHON TPUPOIBI.

5 OBOPYAOBAHUE U MATEPHUAJIbI, HEOBXOAUMBIE IIPU PABOTE C HABOPOM

5.1 PexomeHn1yeMoe H3MepHTeJILHOE 000pPYy/10BaHUE

[pubop s IILP-PB — 3apeructpupoBansbiii B PO 1 uMeromuii kaHaiubl JETEKIMH, COOTBETCTBYIOLIME KPACHTEISIM
FAM/Green, R6G/HEX/Yellow/VIC, ROX/Orange, Cy5/Red (ambo wux CHOEKTpaJbHBIM aHajIoOraMm) CO CIEAYIOIMMH
XapaKTEPUCTUKAMU — Ayaxcsos6./Mmaxcon. (Ne1 — 485uM/520HM, Ne2 — 530uM/560HM,Ne3 — 580uM/620uM, Ned — 630HM/670HM),
Hanpumep, «AHK-32 (32M, 48)», «CFX-96».

5.2 Yka3zanusi 0 He0OXOAUMOCTH HCIOJIb30BAHMS CIIELMAJBHOI0 000PYA0BaAHUSA

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

5.3 Jlo3upyromme ycTpoiicTBa

ABTOMaTHuecKHil (MEXaHUYECKHiT) 103aTop nepemeHHoro oobema Ha 10-100 mMku;

ABTOMaTHuecKuil (MEXaHUYECKHii) 1o3aTop nepemeHHoro oobema Ha 100-1000 mxi;

ABTOMaTHuecKHil (MEXaHUYECKHiT) 103aTOp MepeMeHHoro oobema Ha 2-20 MKI;

LITATUB JUIS IaHHBIX JI03aTOPOB.

5.4 [ipyroe ucnoJib3yemoe 000pya0BaHue

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

XOJOMWIBHUK Ha 2-8 °C (quis XpaHeHus: 00pasuos).



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 AHAJIUBUPYEMBIE ITPOBbI
6.1 OT6op ¥ TPaHCHIOPTHPOBKA 00pPa3L0B
Ot60op 00pa3moB, TPAHCIOPTUPOBKY M XpaHEeHHE MpoBoAsAT B cooTBercTBUU ¢ ['OCT 33996-2016
«Kaprodenp cemenHoi. TexHHYecKHe YCIOBUS M METOIbl ONPEAETCHUS KadeCTBAa» W MEXITyHApOIHBIMH
npasuiamu EDK OOH S-1 kacatommmucs cObITa M KOHTPOJIS KauecTBa ceMeHHoro kaprodens 2014 ro.
6.2 IIpoGonoaroroBka oopa3uos u BbiaegaeHue HK
[IpenBapuTenbHO MOATOTOBUTH HEOOXOAMMOE KOJIWYECTBO KIyOHEH KapTodens U HPOMBITH HX
yuctoil Bomoil. IloaroTroButh wmMCTBIE U TpoAe3UHGUIMpPOBAaHHbIE cKanbnenu (ye3Bus). Ckanbrenem
aKKypaTHO BbIpe3aTh HeOombIIoH (0T 5 10 10 MM B TuameTpe) KOHMYECKH (parMeHT U3 CTOJIOHHOTO KOHIIA
MOJITOTOBJICHHOTO KIIyOHs KapTodens, 3axBaTbiBas cocynucTyio TkaHb. (Ilocime kakmoro BBIPE3aHHOTO
oOpa3ma HeoOXOIUMO MEHATh NepyaTku W ckampnenu. [lo 3aBepiieHHIo pabOT Bce HHCTPYMEHTH H
HCIO0JIb3yeMOoe 000pyJ0BaHKHE 00€33apakUBaTh XJIOPCOAEPKAILUM PACTBOPOM, C IOCIEAYIOUIEH MPOMBIBKON
YUCTOM BOAOW. B ciyudae MCmonp30BaHUS OAHOPA30BBIX CTEPWIIBHBIX CKaJbliened (JIe3BHil) HeoOxoauma
nocieaAyromas ux yrtwinsanus). [Ipu TOBpPeXICHUHM WM OTCYTCTBUM CTOJOHHOW YacTH JOIYCKAeTCs
MCIIONIb30BaTh Ma3yIlHble MOUKH (m1a3ku) ['omoreHn3npoBath 00pasel B SKcTparupyromiem oydepe (BXoIuT
B cocTaB HabopoB [yt Beienenus). [Iposectu Boigenenne HK cornacHo mHCTpyKIuu.
Konuuecmso uccnedyemvix npob na nposepxy napmuu xapmogens peenamenmupyemcsa "I'OCT
33996-2016 Kapmodgenv cemennoii. Texnuueckue yciogus u memoowvl onpeoeiienus kavecmea."
Beinenenne JTHK mpoBomsaT copOeHTHBIM MeTonoM (Hampumep, «Dutocopby» («CunTtomn», Poccus)
Wi apyrumMu  ytBepkaeHHbiMH  MeTogamu  ([OCT 33996-2016). Jlns ompeneneHus BO3MOXKHOMN
KOHTaMUHalMu Ha ostane BolaeneHus HK B kaxayro mapTuio BblAeNeHUs Hapsay C HCCIEAyeMbIM
MaTepuajoM BKJIIOYAIOT OTPHUIATENIbHBIA KOHTPOJb BhiAeneHus (OKO-B), koTopslii aHanmu3upyroT gajiee B
[11[P-PB.
PactBop JIHK MoxeT XpaHuThCS IpH TeMneparype ot mioc 2 1o mitoc 8°C B TeUeHHe 5 CyTOK U IIpU
TeMIeparype He Bellie MuHyc 16°C B Teuenue roza.

7 MPOBEJAEHUE AHAJIU3A
7.1 lloaroroBka k nposenenuto [N P-PB
1. Pa3mopo3uTh HEOOXOJMMOE KOJMYECTBO MPOOUPOK ¢ peakiuoHHON cMmechio «Dick.spp.-BIIK» (kaxnas
nmpoOupKa paccuuTaHa Ha MocTaHoBKYy 50 peakiuuii), BeiAepkaTh 15 MUHYT MpU KOMHATHOW TeMmmepaType,
nepeMeniaTh Ha MUKpPOLEHTpU(yre-BCTpsIXuBaTene u HeHTpU(yrupoBaTh B T€YCHHE HECKOJIBKUX CEKYH]I
U1t cOpoca Kameb.
2. B oraenbHOI 9uCTOM TPOOUPKE IMOAXOJISIIETO Pa3Mepa CMEIIATh:
21*(N+2) M peakunornoi cmecu «Dick.spp.-BITK»
0,5*(N+2) mxa SynTaqg (JIHK-nomumepasa),
rie N — konuuecTBO HMcciaeayeMbIx o0pa3uoB, BkIw4Yasgs OKO-B, 2 — koim4yecTBO KOHTpOJIeii
(IIKO, OKO).



Ipumeuanue. Ompuyamenvhvie koumpoau evioenenuss (OKO-B) ananuzupyrom kax ucciedyemvie
obpasywl, coxpanss npu IIL[P-PB nopsook obpazyos u OKO-B, komopwiii b1 npu evidenenuu HK.

Jliis yno6cTBa pacdera BOCIONb3yHTECh TaOIUIICH.

N 1 2 3 4 5 6 7 8 9 10 11 12
PC 63 84 | 105 | 126 | 147 | 168 | 189 | 210 | 231 | 252 273 294
SynTag 15 2 2,5 3 3.5 4 4,5 5 55 6 6,5 7
N 13 14 15 16 17 18 19 20 21 22 23 24
PC 315 336 | 357 | 378 | 399 | 420 | 441 | 462 | 483 | 504 525 546
SynTag 75 8 8,5 9 9,5 10 [ 105 | 11 | 115 12 12,5 13
N 25 26 27 28 29 30 31 32 33 34 35 36
PC 567 588 | 609 | 630 | 651 | 672 | 693 | 714 | 735 | 756 77 798
SynTag 13,5 14 | 145 | 15 [ 155 | 16 | 165 | 17 | 175 18 18,5 19
N 37 38 39 40 41 42 43 44 45 46 47 48
PC 819 840 | 861 | 882 | 903 | 924 | 945 | 966 | 987 | 1008 | 1029 | 1050
SynTag 19,5 20 | 205 ]| 21 | 215 | 22 | 225 | 23 | 235 24 24,5 25

[TorydeHHyI0 CMeCh TMepeMenIaTh Ha MUKPOIICHTPU(YTe-BCTPSIXUBATENIC W IEHTPUPYTUPOBATH B TCUCHUE
HECKOJIbKUX CeKyHJI. Pa3nuth mosaydeHnHnyro cMmech 1mo 20 Mkt B mpooupku Ha 0,2 ML
KO, OKO u uccienyembie 00pa3iibl pa3MOPO3UTh, IEpEMEIIaTh Ha MUKPOLIEHTpU(YTe-BCTPIXUBATENE U

HEeHTPpUPYrupoBaTh.

Ipumeyanue Ecnm obpazen; JJHK conepxutr copOeHT (MarHMTHBI COpOEHT), HEOOXOAMMO LEeHTpUGyrupoBarh oOpasusl 1
MuHYyTy npu 10-14 ThIC. 00/MHH. JUIsl TOJTHOTO OCaXKAEHHs copOeHTa. [Ipy MCIoIp30BaHUM MarHUTHOTO COPOEHTa MPOOUPKH C
JHK nocne ueHTpu(pyrupoBaHUs YCTAaHOBHTH B MAarHHTHBIH IITATHB M JNOOaBICHHWE OOpa3lOB MPOU3BOAUTH, HE BBIHUMAs
NpoOHPKHU M3 IITATHBA.

Buectu B moarorosnenusie 0,2 mi npobupku o 5 mrxi OKO, uccrneayemsix 00pas3ioB H, B MOCIEIHIO
ouepenp, KO, ucnonb3ys HaKOHEYHMKH C adpO30JbHBIM OapbepoM, IUIOTHO 3aKpBITh KPBIIIKH,
nepeMeniaTb Ha MUKpPOIIeHTpU(yTe-BCTpsIXUBaTese U HeHTpUPyrupoBaTh NPoOUPKH AJis cOpoca Karens.

[TomecTuTh TPOOUPKH B aMIUTH(PUKATOP B PEKOMEHTyEeMOM HOPSIKE:

Ne aueiiku Oopaszey
1 ITKO «Dick.spp»
2 OKO
3 uccnedyemvlti oopazey 1
4 ucciedyemvlil obpasey 2

7.2 Ilposenenue I P-PB

7.2.1 llposenenue IIP-PB nast npudopos RotorGene 6000/RotorGene Q
Bxuttounts mpubop B COOTBETCTBUYU C MHCTPYKIIMEH 110 SKCILTyaTallHH.
3amycTuth mporpammy «Rotor-Geney.
B oxne «New Run / HoBblii TecT» BbiOpath BKiIaaky «Advanced / leranbHblii MacTepy», 3aTeM OIIHIO
«Empty Run / Ilycroii madaon» u Haxxats «New / HoBb1ib».
B otkpeiBiiemMcs okHe BbIOpaTh THH poTopa «36-Well Rotor / 36-iyHo4YHBIH POTOpP» U MOCTAaBUTH
ranouky B okHe «Locking Ring Attached / Kosibo 3akpernieno», Haxatb «Next / lanee».
B oTkpeIBiIeMcs okHe ycraHoBUTH «Reaction Volume / Oobem peakuum» 25 MK, yopaTh rajgouky «15
pL oil layer volume / Oobem maciia / Bockay» u Haxath «Next / lanee».
B otkpeiBiieMcs: okHe HaxkaTh KHONKY «Edit Profile / Pemakrop npoduasny», naxare «New / HoBblit» u
BeiOpath «Cycling (default) / IluknaupoBanue (Mo ymoud.)». 3amarth MporpamMmy aMiuTH(GHUKAIAA CO
CIICAYIOUIMMHU TapaMeTpamMHu:



8.
9.

10.
11.
12.

13.

no

[Tar Tewmm., °C Bpewms Jerexkuus Kpacurenu [ToBTOpOB
1 95 5 mins No acquiring 1
95 15 secs No acquiring
Cycling . FAM/Green 50
60 40 secs Acquiring JOE/ Yellow

B okne «Edit Profile / PenakTop npoguias» Haxars kHonky «OK».
VY CTaHOBUTh 4yBCTBUTEIBHOCTH MprOOpa B obnactu Hactpoek «Chanel Setup / YcranoBka kanamay,
ucnosib3ys kiasuiy «Edit Gain / YpoBenb curaaiax»:

Green-5

Yellow — 6

[Ipumeuanue. npu 603HUKHOGCHUU NPOOIeM (CEA3AHHBIX C 0CODEHHOCMbIO DAdOmMbL npUdoOpa, a
UMEHHO C VCHIAHOGICHHBIM ONMUMAILHBIM OUARA30HOM YPOGHA VCUACHUSA CUZHALA (hyopecuerHuuu
HO UeleeblM KAHAIamM) Heo0X00umo npu nociedyiouwux zanyckax npuoopa oasa IIIP-PB RotorGene

6000/RotorGene Q wa 3mane 8 nyukma 7.2.1 nposecmu agmomamuueckyio OnRmMuMu3auuio ypoeHel

CUCHAIA CO2NACHO C1eOVIOW el UHCHIPYKUUU:
B okne «New Run Wizard / Macmep nosozo mecma» wnaxcams «Gain Optimization /
Onmumu3zayus ypoGHs CUZHATIA).

B omxpuwiswemcs oxne naumu u naxcams na éxaaoky «Channel Settings / Yemanoexu kananoey.

B nosisuswemcs cnucke kananos sviopams «All Channels / Bce kananvy u nascamo «Add /
Jobasumbo.

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

Ilocne 3axpuimus oxna «Auto-Gain Optimization Channel Settings / Ycmanoexu Aemo-
onmumusauuu ypoeHs cuznanay nocmasums 2anouxky «Perform Optimization Before 1 st Acquisition /
Botnonnume onmumusayuro npu 1-m waze demexyuu» u nasxcams «Close / 3axkpoimuoy.

Haxxatp knaBunry «Next / {amee».
3anmycTtuTh amrudukanuio knonko Start run / Crapr.
B mnosiBuBIIEMCS mocnie Hayasa paboThl MpuOopa OKHE CO CBEACHUSAMHU 00 00pa3lax BHECTH Ha3BaHMSA
obpasmoB, B cronbie «Type / Tum» ykazate «Unknown / O6paszem» aias oOpasios, «Positive /
Monoxurenbublin» 11t [IKO u «Negative / Orpunarensnsiiiy 1 OKO. Haxares kinaBumry «Finish /
3aKOHYMTBY.
ITo 3aBepuienun I1I[P-PB oTpaGoTtanHble npoOUpKH yTUIU3UPOBATH B COOTBETCTBUU C PEKOMEHIALIUSIMU
no opranuzaiuu [P naGopatopuu, cormacio MY 1.3.2569-09 «Opranuzanust paboTsl J1abopaTopHid,
UCHOJB3YIOUIMX METOAbl aMIUIM(UKALUKW HYKJIEMHOBBIX KHCIOT HpH paboTe ¢ MaTepuajiom,
coJiepKallluM MUKpoopranusMmsl [-IV rpynn natoreHHOCTHY.

7.2.2 llposenenne IIP-PB nas npudopa CFX96

Bxuttounts npubop B COOTBETCTBUU C MHCTPYKIIMEH 1O SKCILTyaTaluu.

3anyctuth nporpammy «Bio-Rad CFX Manager».

B wmento File BoiOpats New—Protocol. B mosiBuBImIEeMcs: OKHE 3a/aTh IUKJIOTPAMMY CO CIETYFOIMMHA
napaMeTpamu:



10.

11.
12.

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
Haxxate OK 1 cOXpaHHTh MPOTOKOJI Ha KOMITBIOTEPE B YI0O0HOU pabodueii mamnke.
BruecTu cBenenus 06 obpasiax u kpacuteisnx. s atoro Bo Bkiazake Plate Beiopars ommuio Create New.
Haxarts xnonky Select Fluorophores. B mosBuBiiemcst okae BoiOpats kpacurean FAM, HEX. Haxartp
OK.
O003Ha4NTh HA TUIAIIKE MECTOPACIIONOKEHHE 00PA3IIOB:

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

- Bropas nynka — OKO. Jlyis 3TOr0 BBIAECTUTH JYHKY, B KOTOpOi HaxoauTcs npooupka ¢ OKO, u B rpade
Sample Type BoiOpats ctpouky Negative Control.

- Cnenyrolas JiyHKa - UccielyeMblil oOpaser 1, 3areM — uccieayemslii oopaser 2 ¥ T.4. B COOTBETCTBUU C
1. [lopsigox ciegoBanusi 06pa3uoB. /{151 3TOro BeICIUTh BCE OCTaBIINECS JIYHKH, B KOTOPBIX HaXOATCA
npobupku ¢ obpaszuamu, u B rpade Sample Type BeiOpath ctpouky Unknown.
3anaTh U3MEpPEHHE CUTHAjla BO BCEX MPOOMPKAx MO BbIOpaHHBIM KpacuTeisM. s 3TOro BbIIEIUTH Ha
IUIallIKe JIYHKU cO BceMM HccieayeMbiMu npodupkamu (Bkiatouyas [IKO u OKO) u mocrtaBuTh ranodxku B
kosioHke Load HarmpoTHB Ha3BaHUI BCEX BHIOPAHHBIX B I1.5 KpacHUTEIICH.
3amaTh Ha3BaHUS BCEX MCCIeNyeMbIX 00pa3uoB. /lis 3TOro BBIAETUTH JYHKH, B KOTOPBIX HaXOIATCA
npobupku ¢ obo3HauaembiM oOpasiioM. B rpade Sample Name Beectu (wnm BbIOpaTh M3 yKe
MMEIOIIUXCSI) UMsI COOTBETCTBYOIIEro oOpasia. 3areM IOCTaBHTh Tajouky B cocenHedl rpade Load.
IToBTOPUTH TO 7K€ CaMO€ Ul OCTABIIMXCSI 00pa3LOB.

Haxars OK. JlaTh uMs mialike ¢ yKa3aHHEM JaThl SKCIIEPUMEHTa U COXPAaHUTh MOJyYeHHBIN (ailn Ha
KOMIIbIOTEpE B yA0OHO! padouell mamnke.
Hauatp paborty mpubopa. [list aTroro BeiOpars 3akmanky Start Run, B xotopoil HaxkaTh kinaBumry Start

Run. 3agare ums Oynymiero aiina ¢ ykazaHHeM JaThl poBeieHus dkcrepumenTa. CoxpaHuTh ¢ailn Ha
KOMIIbIOTEpE B yA0OHO! pabouell mamnke.
3aduxcupoBath B paboueM xypHasle Ha3BaHHe (aiiia.

ITo 3aBepmenun I11[P-PB orpaGoTanHble mpoOUPKH YyTHIIM3UPOBATh B COOTBETCTBUU C PEKOMEHIALUSIMU
no opranuzanuu [P naGopatopuu, cormacio MY 1.3.2569-09 «Opranuzanust paboTsl J1abopaTopHid,
UCHOJB3YIOUIMX METOAbl aMIUIM(UKAIMM HYKJIEWHOBBIX KHCIOT TMpu paboTe ¢ MaTepuaioM,
cojepKamumM Mukpoopranusmsl [-1V rpynn natoremHocTH.
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7.2.3 llposenenue IIIP-PB nast npudopos AHK-32 (32M, 48).

Bxrounts iprOop B COOTBETCTBUU C MHCTPYKIMEH IO SKCILTyaTalliy.

3amyctuts mporpammy ANK Shell.

BriOpats Bkiaaky «bwlcTpblii cTapT». B mosiBuBmeMcs okHe BeIOpaTh kpacutenu FAM, R6G. 3anarte
uMs Oyaymiero (aiina, a Takke BbIOpaTh TUI Tpruodopa (32 mpoOoupku win 48 mpoOUpPOK).

B okHEe « AMIUIM(UKATOP» 3a]1aTh IPOTPAMMY aMILTH(PHKAIHUH.

Tun Temneparypa, | Bpewms,t, | HaOmonenue | Pacuer
T, C CEK.
H3oTepma
1 95 300 BxroueHo
Hukmorpamma
(50)
1 95 15 BrurodeHo
2 60 40 Bxtoueno Bxiroueno

Bo Bkinagke «O0pa3ub» BHECTH ONKCAHUE UCCIEAYEMbIX 00pa3loB U pacCTaBUTh 0Opa3Ibl IO IUIAHILETY.
3aHecTH B pabouuii )KypHail Ha3BaHUE (ailyia JaHHBIX, COOTBETCTBYIOLIEE UCCIICAOBAHUIO.

Jliid 3amycka ucciieoBanus Haxatb Crapr.

ITo 3aBepuienun I1L[P-PB oTpaGoranHble npoOUpKH yTUIU3UPOBATh B COOTBETCTBUU C PEKOMEHIALIUSIMU
o opranu3anuu [1[P naboparopun, cormacao MY 1.3.2569-09 «Opranu3zanus paboTel J1a00paTOpui,
HCIOJB3YIOUINX METOAbl aMIUIM(UKAIUKA HYKJIEHHOBBIX KHCIOT TpH paboTe ¢ Marepuaiom,

coaepx’alum MUKpoopranusmel [-1V rpynn naroreHHoCTI.

7.2.4. llposeaenne I P-PB nast npu6opos Dtprime / Dtlite.

Bxuttounts mpubop B COOTBETCTBUU C MHCTPYKIIMEH 110 SKCILTyaTallHH.

3anyctuth nporpammy «RealTime_PCR».

[lepen mnpoBeaeHHWEM aMIUITH(QHUKAIMKA HEOOXOJMMO 3alOJIHHUTH IPOTOKON HCCIECIOBaHUS (BKJIAIKa
«IIpoTokoJ»). B ka0 cTpoke HEOOXOAUMO OTPEAAKTUPOBATH CIEAYIOIINE JaHHbIE!

- Ne (Homep nmpobupKn)

- R (mo6aBnenue ny0ieit)

- T IPOOUPKH (0Opasell, MOJIOKUTENBHBIA KOHTPOJIb, OTPULATEIbHBIA KOHTPOIIb U T.JI.)

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

[Tocne 3amomHeHws TaOIUIBI ¢ JAHHBIMU O TIPOOMpPKax HEOOXOIMMO YKa3aTh PacIoioKEHHE MPOOUPOK B
osoke amrmuukatopa. Pacnonoskenue nmpobupok B 0J0ke aMIuMPUKaTOpa CXeMaTHIHO OTOOpaKkaeTcs B
IIPaBOM HUKHEHN YaCTH OKHA.

3amyck  OporpaMMbl  aMIUIM(MKALMK ~ OCYWIECTBISETCS BO  BKIaAKe «3amycKk NporpamMmbl
aMIUIU U KAL)
Ilepen 3amyckoM HeoOXoIuMMO BbIOpaTh 3apaHee CO3JaHHYIO HNporpaMMmy aMIiviugpukanum,
OTpeaKTUPOBaTh 00BEM paboueit cMecH B mpodbupke (25 MK).
[MapameTprl aMITHDUKAITIH:

[ukn IToBToper | IIlar Bpems | Temneparypa | Jlereknus

1 1 1 05:00 95,0

2 50 1 00:15 95,0

2 00:40 60,0 Bxirouena

Haxatp kHONKY «3anmycTHTh IPOrpaMmy».



8. [Ilo 3aBepmenun I11[P-PB otpabGoranHbie MpoOUPKH YTUIU3HPOBATH B COOTBETCTBHH C PEKOMEHIAIMSIMHU
no opranuzanuu [II[P maGopatopuu, cormacHo MY 1.3.2569-09 «Opranmzanusi paboThl jJabopaToOpui,
UCIIONIB3YIONINX METOIbl aMIUTH(DHUKAIMN HYKJIECHHOBBIX KHCIOT MpH padoTe ¢ MaTepuajoM, COACPIKAIINM
MHUKpoopranusmsl -1V rpynn nmaroreHHocT».
7.2.5 llposenenue IIP-PB nas mpudopa QuantStudiob.
1. BxrounTts iprOOp B COOTBETCTBUU C HHCTPYKIIMEH IO SKCILTyaTalllu.
2. 3anyctuth nporpammy «QuantStudio Designs & Analysis Softwarey.
3. Haxxatp kHonKy OTKpBITH 3kcnepument (Open Existing Experiment). B otkpsiBiieMcst OKHE BHIOpATh
npotokos «Phyto DNA» u Haxars kHonky OTKpbITH (Open).
[pumeuanue: Iopsodok camocmosmenvro2o cozoanus npomorona «Phyto DNAy
A. Bxniouums npubop 6 coomeemcmeauu ¢ UHCmpyKyuel no dKCniyamayuu.
b. 3anycmums npoepavmy «QuantStudio Designs & Analysis Softwarey.

B. Haoxcamw knonky Cozoams 3xcnepumenm (Create New Experiments) L crattieviouinart |« IR
sxnaoxe Ceoiicmea (Properties) ¢ cmpoxe Hazeanue (Name) saoamo ums (nazeanue) Phyto DNA
oxcnepumenmy. Hadicamo enu3zy oxna knonky Janee (Next).

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

File Edt Analysis Tools  Help

Method Plate Run Results Export

Experiment Properties O; Save v

I Name j2021-01-01_000000) I

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

Manage chemistry details

[ ter |
I'. Bo exnaoke Ipomokon (Method) 3a0ame yuxnoepammy co credyiowumu napamempamu.
Ob6vem (Volume) 25 ul

Bpems p y,
Hlaz Cmaousa Temnepamypa Bpem= U3MeHeHUs ceucmpayuz uero
cueHana YUKI06
memnepamypbi
1 Yoepoicanue 95°C 05:00 3,18°C/s —
1 P 95°C 00:15 3,18°C/s 50
2 2 60°C 00:40 2,44°C/s @

Haowcamo knonky JJanee (Next).
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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 ;mede.

Quick Setup Advanced Setup

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

O MW ram FAM None v X

O HEX viC None v X

O; Save v

K. [dna coxpanenus npomokona nadxcamv knonky Coxpanums (Save)
Coxpanums npomoxon «Phyto_DNA» 6 yoobnyio nanxy.

4. Tlepewitu Bo Bkianky Ilmanmer (Plate) u Haxxats Ha Bkiaaky Pacmupennnie Hactpoiiku

(Advances Setup).

11



5. BBox 06pasmos 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. CxomupoBarth nosry4yuBinytocs tadiuity Excel B nporpammy npubopa. Beigenuts Bce 00pasibl 1 B

TaOJIUIIC MOCTABUTh TAJIOUKK BO3JIe (IyopeciieHTHbIX Kpacuteneid. Haxxate kaHonky Jasee (Next).

7. Hagatp paboty npubopa. Jlist sToro Haxkmute Ha kHonky HauaTeh 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. Ilo 3aBepmienmu IILIP-PB orpaGoranHbie NpoOMPKH YTUIM3UPOBATH B COOTBETCTBHH C
pekoMeHnanusmMu 1o opranusanuu [P maGopatopun, cormacio MY 1.3.2569-09 «Opranmuzanus paboTh
nabopaTopuii, UCHOJIB3YIOMIMX METOAbl aMIUIM(PHUKAIUNA HYKJIECHHOBBIX KHUCIOT MPU paboTe ¢ MaTepUaIoM,

cojiepKaluM MUKkpoopranusMmsl [-1V rpynn natoreHHOCTHY.

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

1. Bxmrouurs HpI/I60p B COOTBETCTBHUU C PIHCprKI.IPIGfI I10 SKCILTyaTalnu.
2. 3amyctuth nporpammy Real-time PCR System
3. Haxarp New Experiment
4. B oTKpbIBIIEMCS OKHE 337aTh UMs 3kcriepuMenTa (Experiment Name) u BeIOpaTh marnky Jist
coxpanenus (Save Path)
5. Haxarte New
6. Bo Briaake Run Setting 3agats nporpaMMy aMIi(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 Noqe
Amplification 00:40 60,0 Reading

7. Bo Bknanke Experiment BeictaBuTh 00beM peakiionHoi cmecu 25 Mk (Reaction Volume 25ulL)
ITepeiitu Bo Bkiuagky Sample Setting
9. OO003HauUTH Ha IUIAIIKE MECTOPACHIOIOKEHNE 00PA3IIOB:

- [TepBas nmynka — IIKO. [{ns1 3TOro BeIAETUTH JYHKY, B KOTOpoil Haxoautces npooupka ¢ I1KO, u B rpade
Sample Type BeiOpats ctpouky Positive.

- Bropas nynka — OKO. [lyis 3TOr0 BBIAETUTH JTYHKY, B KOTOpOil HaxoauTcs npooupka ¢ OKO, u B rpade
Sample Type BriOpaTh cTpouxy Negative.

- Cnenyromast JIyHKa - HCCIIeyeMblid oOpaszerr 1, 3aTeM — ucciaeayemblid 00pasel] 2 U T.JI. B COOTBETCTBUH C
.4 IlomecTuTh NPOOMPKH B aMIJIM(PUKATOP B peKOMeHAyeMoM mopsiake. /75 3TOro BbIIEIUTH BCE
OCTaBIIKECS JYHKH, B KOTOPBIX HAaXOMIATCs MpoOHpKHU ¢ oOpasuamu, u B rpade Sample Type BoiOpath
crpouky Unknown.
10. 3amaTe U3MepeHHe CUrHajla BO BCeX NMPOOMPKAX MO BHIOPAHHBIM KpacuTelsM. [l 3TOro BBIASIUTH Ha

TUTAIIKe JIYHKH CO BCeMHU ucciieayeMbiMu podupkamu (Bkiatouast [IKO u OKO) u mocTaBUTh rajouku B

©

kononke Dye nHa kpacutensax FAM u HEX.
11. Mpeiitu BO BKIaaKy Run Monitoring u B OTKphIBIIEMCS] OKHE HaXkaTh Run.

1o 3aBepuienuu I11IP-PB orpaboTanHbie mpoOHpPKH YyTHIN3UPOBATh B COOTBETCTBUHU C PEKOMEHAAMSIMHU 110
opranu3aiuu [1L[P na6oparopuu, cornacio MY 1.3.2569-09 «Opranuzanust paboTsl 1abopaTopuid,
UCIIOJIB3YIOUIMX METObI aMITU(UKAIIMN HYKJIEMHOBBIX KUCJIOT MPU paboTe C MaTepragoM, CoAepKaliuM
MHUKpoopranusmsl [-IV rpynn nmaroreHHocT».
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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 COFFECUKOppeKT. YKJIOHA» [Ipumeuanue Ilpu evinonnenuu onepayuu «Koppexyus ykiona» HeodXooumo
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 OopadoTka pesyabtaToB [IL[P-PB ni1sa npudopa CFX96
1. OrtkpoiTh Qaitn B nporpamme «Bio-Rad CFX Manager». [{ns storo B menio File Beiopars Open—Data
File, naiitn oOpabarbiBaeMblii (hailsl 1 OTKPHITH €ro.
2. YCTaHOBHTbH pacueT pe3yJIbTaToB aHaau3a MeTogoMm Regression. [lis storo B meHio Settings Beiopars Cq
Determination Mode—Regression.
3. IIpoBecTtu nHTEpHpETALMIO PE3YIHTATOB, KAK OMHCAHO B I.7.6 HACTOSIEH HHCTPYKIUH.

7.4.3 OopadoTka pesyastaTos I[IIP-PB nust npudopos Dtprime/Dtlite
1. Tlocne 3aBepuieHUs: aMIUTM(UKAIIMU OTKPHITH HYKHBIH (paiin B mporpamme «RealTime_PCRy.
2. Ilepen orneHkol pe3ynbTaTOB HEOOXOAUMO YCTAHOBUTH CIIEAYIOIINE HACTPOHKH:
— Tun ananuza: MyJabTHILIEKC
— Merton: I'eomerpuyeckuit

o IR .. v
— BBI6paTB OIITUYCCKHUU KaHaJl
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— B mpaBoM HWXHEM YUy OTKPHITh «PeXHMBI NMPOCMOTPa JaHHBIX», BbIOpaTh «Pexum
Fam/Hex/Rox/Cy5»

— Ilpu HeobxomumocTu BeIOpaTh «M3MeHUTHh MacmITad OJHOI0 W3 KAHAJOBY». BricTaBuTh mJis
FAM macmtab ot 30 g0 50%

Auio
— Tlox rpadukamu HaxkaTh ABTOIIKAJTY |~ ‘%» On | s BbIpaBHUBaHUS
— B Tab6nuie cnpasa BeIOpaTh B 3akiaake «Pe3yabrarby « MyJbTHIIEKC»
3. IlpoBecTu MHTEpHpPETALUIO PE3YIHTATOB, KaK OMUCAHO B 1. 7.6 HACTOALIEH HHCTPYKIIUH.

7.4.4 O6padotka pezyabratoB [ILP-PB nuas npudopos AHK-32 (32M, 48)
1. Tlo okoHYaHMM 3aBEPIIUTH HUCCIEAOBAHNE B COOTBETCTBUH C MHCTPYKLUEH K IPHOODY.
2. B mporpamme «ANK Shell» naxxats «IIpocMoTp (aiijioB JaHHBIX» U OTKPBITH (Paiii ¢ pe3yinbTaTaMu
WCCJICTIOBAHMSI, BRIOPAB €ro B MalKe COOTBETCTBYIOIIET0 prbopa.
3. IIpoBectu mHTEpHpETAHIO PE3YIBTATOB, KAK OMHMCAHO B 11.7.6 HACTOSIIEH HHCTPYKIIHH.
7.4.5 O6padorka pesyabraToB I P-PB niast npuéopa QuantStudiob.
1. Tlocne 3aBepuicHus aMIuIM(pHUKANMKA OTKPHITH HY)KHBIH ¢aitn B mporpamme «QuantStudio Designs &
Analysis Software» mian «Design and Analysisy.

2. [IpeoOpa3oBaTh KHHETUYECKHUE KPUBBIC B JIMHEHHYIO MIKaly. J[s 3TOro HakaTh Ha UKOHKY IMoka3zartp
Hactpoiiku ¢aiiaa (Show Plot Settings). B mosBuBiiemcss okHe BbiOpars Tum rpaduka — JInHeiiHbIi
(Graph Type — Linear).
4, [IpeoOpa3zoBaTh MoyryueHHbIE JaHHbIE B HEOOXOAMMBIN (hopMaT C MOMOIIBIO CIIEHUAIBHOTO IIa0IOHA
Excel ama QuantStudio5, aktyasnen B cirydae 00pabOTKU pe3ynbTaToB B mporpamme «QuantStudio™ Design &
Analysis Software» (noctymnen Ha caiite OOO «CunTOI, Taposb s .rar Syntol42! http://www.syntol.ru/).
5. [IpoBecTn MHTEPHIPETALNIO PE3YyJIbTATOB, KAK OMKMCAHO B I1.7.6 HACTOSIICH HHCTPYKIIHH.
4.6 OopadoTka pezyabtatoB [ILP-PB nuisa npudopa Gentier 96E/R.
1. Tlocne 3aBepiieHus aMIUTHHUKALIMK OTKPBITh HYKHBIH (haitn B mporpamme Real-time PCR System.

2. Tlepeiiti Bo ckiaaky AnalysiS u mpoBecTH HHTEPNPETAIMIO pPE3yJbTaTOB, KaK OMUCAaHO B 11.7.6

HACTOSIEH MHCTPYKIUH.

7.5 Yuer pe3yjibTaTOB aHAJIM3a

PesynbpTaThl aHaNIM3a He MOAJIEkKAT YUETY:

- B ciIydae otcyTeTBus peructpanuu pocta curaana OKO u OKO-B no kanany R6G/HEX/Yellow/VIC
(FIO’KHOOTPHUIIATEIBHBIN PE3yJIbTAT BCETO IKCIICPHUMEHTA);

- B ciaydae peructpaiud  pocta curHaia OKO (OKO-B) mno kamany FAM/Green
(JIO’)KHOTIOJIOKUTENBHBIN pe3yNbTaT BCEro sKcrepuMeHTa). Bemumumna moporosoro nukiaa Ct mpu sToM He
MMeeT 3HAUYeHUsl.

- B CJIy4ae OTCYTCTBMsI PETHCTpAllii pOCTa CUTHANIA B IPOOUPKE € MCCIIEeyeMbIM 00pa3loM MO KaHaTy
R6G/HEX/Yellow/VIC  ogHOBpemMeHHO ¢  OTCYTCTBMEM curHama 1o  ka"ary FAM/Green
(JIOXKHOOTPHUIIATEIHHBIN PE3YIbTAT B KOHKPETHOMN MPOOUpPKE);

- B cily4ae OTCYTCTBHS peructpammu pocra curHaga IIKO mno kamany FAM/Green
(JIO’)KHOOTpHUIIATENbHBIM PE3yJIbTAT BCETO SKCIIEPUMEHTA).

Pe3ynbTarhl aHanmu3a MOAJIEKAT YUETY:

- B ciydae OoTcyTcTBHs pocta curHaia ¢uyopectieHiimn OKO (OKO-B) mo kanamam FAM/Green
OJIHOBPEMEHHO C perucrpanueii pocra curnaia mo kanary R6G/HEX/Yellow/VIC;

- B Cly4yae pErucTpallMd pocTa CUTHajda B MPOOUPKE C HCCIEIyeMbIM 00pa3loM [0 KaHaly
R6G/HEX/Yellow/VIC ogHoBpeMeHHO ¢ OTCyTCTBHEM curHana 1o kanary FAM/Green;

- B cimyvae peructpanuu pocta curnana [IKO mo kananam FAM/Green.
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Perucrparus pocta curnana (GayopecleHIIMU B MEKPOIIPOOUPKE ¢ UCCIEAYEMBIM 00pa3IoM Mo KaHaITy
FAM/Green cBuIeTeNbCTBYET O HaIW4MM B oOpasne crnenuduueckoro ¢parmenta JHK Oakrepwii ponma
Dickeya. Bennunna noporosoro nukia Ct npu 3ToM He HMeeT 3HaUCHHS.

WuTepnpeTanuio pe3yabTaToB aHAIN3a IPOBOJISAT COTIACHO TabIuUIle

7.6. UuTepnipeTanus pe3y/ibTaTOB aHAJIM3A € MCIO0JIL30BaHEM HA00Pa peareHToB

«Dickeya spp. -PB »

Kunernueckas kpuBasi pocta CUTHaiIa
diryopecueHINH 10 KaHaly

FAM/ R6G/HEX/ | O6pa3zen WuTepnperanus
Green Yellow/VIC
Dickeya spp BIIK

PesynbraThl BCcero aHaimsa He MOAJeKaT yUETy B JII000M U3 CIEIYIONINX CITyYacs

JloskHOOTpHIIATENIbHBIN PE3YJIbTAT,
unruouposanue [11[P-PB

OKO, |JloxxHOOTpHUIIATEIbHBIN PE3YIIbTAT,
OKO-B |unru6uposanue I111P-PB
JI0’)KHOIONOKUTENBHBIN pe3yibTaT,
KOHTaMUHalus B npouecce BoiaeneHus HK

- JIF000H KO

OKO-B

+ JIr000H —
OKO |JIoXHODIOJIOXKUTENIBHBIN PE3YJIbTAT,

KOHTaMHHaIU: B XoAe nmoctanoBku I11{P-PB

PGSyJ'IBTaTbI aHaJIM3a HC IIO0JJICXKAaT y‘léTy JJIA KOHerTHOﬁ Hp06bl

Jlos)kHOOTpHULIATENIBHBIN PE3YJITAT,

B B npoba naruouposanue [11[P-PB

P€3y.HBTaTI>I aHaJInM3a 1IoajeKar y‘-IéTy IIpU IMOJYUCHUH CICAYIOIHNX PE3YJILTATOB

Habop pearentoB cnenuduyueH B OTHOIICHUN

+ i :
moboii KO Oaktepuii poga Dickeya
OKO-B
- + Kontamunanus u ”HTHOMPOBAaHUE OTCYTCTBYIOT
OKO
_ + B npobe HE oOHapyXeHbI JIHK

npooa |0axrepuii pona Dickeya

<40 ct mo60i B npo6e odnapyxena JJHK Gakrepuii pona Dickeya

8 YCJ0BUSA XPAHEHUS, TPAHCIIOPTUPOBAHMUSA U DKCIVIYATALIUU

8.1 YcioBus xpaHneHus

Habop pearentoB «Dickeya spp.-PB» ciieayer xpaHuTh B CyXOM, 3alllMIIIEHHOM OT CBETa MECTE MPH
temneparype oT MuHyc 18°C no munyc 20°C. CyMMapHBId CpOK XpaHEHMs MpU TeMIepaType OT ILIoC 2 10
toc 8°C He NOKEH MPEBHIIATh 5 CYyTOK B TE€YCHUE CPOKA TOJTHOCTH HabOpa peareHToB.

8.2 Yc10BHMsl TPAHCIIOPTHPOBAHUSA

TpancnoprupoBanue HaOopa peareHToB «Dickeya spp.-PB» m0mKHO TNpPOM3BOIUTHCS KPBITHIM
TPAHCIOPTOM (aBTOMOOMJIBHBIM, JKEJIE3HOIOPOKHBIM JIMO0 BO3AYIIHBIM) IpH TeMiiepatype oT munyc 18°C no
munyc 20°C. JlonmyckaeTcsl TpaHCIIOPTUPOBAHUE 10 5 CYTOK MpHU TemnepaTtype 1o mioc 8°C.

8.3 Cpok rognoctu

Cpox rogroctu Habopa «Dickeya spp.-PB» cocrasisier 12 MecsiiieB ¢ JaThl BITYyCKa MPEINPUSTHEM-
M3TOTOBUTENIEM.
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Cepun HabOPOB PEareHTOB C UCTEKIIUM CPOKOM TOAHOCTH MPUMEHEHHIO He mojyiexar. Cpok roJHOCTH
BCKPBITBIX PEAareHTOB COOTBETCTBYET CPOKY T'OJHOCTH, YKa3aHHOMY Ha STHUKETKaX Ui HEBCKPBITHIX PEarcHTOB,
€CJIM B MHCTPYKLUHU HE YKa3aHO UHOE.

8.4 Undopmanus no 6e30nacHON yTUIM3aAUNHU

Hcnonp30BaHHBIE TPOOMPKH C AMIUIMKOHAMH, HAKOHEYHWKH, MEPYaTKH, BETOIIb I 00pabOTKH
noBepxHoctel B [1I[P-6okce, cOOMparOT B MIACTUKOBBIE 3aKPHIBAIOIINECS €MKOCTH, BBIHOCIT B pabOUyl0 30HY
4-1 (nmmbo choenuanbHO MpeIHAa3HAYEHHOE BCIOMOTATeIbHOE IOMEIICHHE) C LEIbl0 MOCieayIone
uHakTrBanud (MY 1.3.2569-09).

HaGops! ¢ HCTEKIINM CPOKOM T'OJHOCTH, a TAK)KE B Cllydae MOBPEXKICHHUS YIAKOBKH, YTHIM3UPYIOT MO
KJaccy A, Kak SMHJIEMHOJIOTMYECKH Oe30macHble OTXOAbl, 1Mo coctaBy npudmmkeHHsie k TBO (CanlluH

2.1.7.2790-10).

8.5 N'apanTuiinbie 00513aTEILCTBA MPOU3BOAUTEIIS

[TpeanpusiTre-npoON3BOAUTENs TAPAHTUPYET COOTBETCTBHE (PYHKIIMOHAIBHBIX XapaKTEPHCTUK HaOOpa
TpeOOBAaHUAM, YKAa3aHHBIM B TEXHUYECKON M AKCIUTyaTAallMOHHOW JOKYMEHTAIlMH, B TEYCHHUE YyCTAaHOBJICHHOTO
cpoka rogHocTH (12 mecsieB) npu coOII0ACHNN BCEX YCIOBHI TPAHCIOPTHPOBAHUS, XPAHEHUS U IPUMEHECHHUS.

Pexnamanuu Ha kauectBo «Dickeya spp.-PB» Hanparisite Ha npeanpustie-usrorosuren OO0 «HIID
Cunrom» (125499, Mocksa, Kponmragrckuii 6ynsBap, a. 39, x.1., mom 1 xom. 43/PM 12-3, ten. (495)984-69-
93, dbakc. (499)977-74-55, E. mail: syntol@syntol.ru).

[Tpu BbIABICHUU MOOOYHBIX ACUCTBUI, HE YKa3aHHbIX B HMHCTPYKLUMHU IO NPUMEHEHHUIO0 Habopa
peareHToB, HEXeJIaTeIbHbIX PeaKuil Py €ro UCIOoIb30BaHUM, (PAKTOB U 0OCTOSATENBCTB, CO3AAIOIINUX YIPO3y
KHM3HM U 3/I0pOBbIO TpaXJaH W MEIUIMHCKMX paOOTHUKOB MpH IPUMEHEHMH Habopa pearecHToB,
pEKOMEHAyeTCS HalpaBUTh coolmieHne Ha mnpennpustue-u3rorosureab OO0 «HII® Cunrom» mo aapecy,
yKa3aHHOMY BBIIIIE, U B YIIOJIHOMOYEHHYIO FOCYIapCTBEHHYIO PETYIHPYIONIYI0 OPraHU3alli0 B COOTBETCTBUHU C
NEHCTBYIOIMM 3aKOHO/AATEIbCTBOM.

Jara nmocneaneii penakmuu: 05.12.2025.
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