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NPOW3BOACTBEHHAA KOMMNAHWA Kat. Ne PH-032

Ha0op pearenros
s BeisiBjIeHus JTHK Bo30yauTesneii 3a00/1eBanust Kaprodeis «4epHas HOKKA»
METOAO0M MOJIMMEPA3HOM HENHOM PeaKlui B peaibHOM BpeMeHH
«Pectobacterium spp.-PB»

NHCTPYKIMUS no npuMeHeHu10



1 HABHAYEHUE U OBJIACTSH IPUMEHEHUSA
1.1 ITonHOE HA3BaHUE

Habop pearentoB mis BeuiBnenuss JTHK Bo3Oynuteneit 3aboneBaHust kapTrodens «duepHas HOMXKKa»
METOIOM TTOJIMMEPA3HOM [EMHON peakiini B peaabHOM BpeMeHH «Pectobacterium spp.-PB».

1.2 O6saacTh NIpUMEHEHUA

Ha6op pearenroB «Pectobacterium spp.-PB» npennasnaden s oonapyxenus JJHK Gakrepuii poma
Pectobacterium (Pectobacterium atrosepticum, Pectobacterium betavasculorum, Pectobacterium cacticida
Pectobacterium carotovorum subsp. Carotovorum, Pectobacterium carotovorum subsp. Odoriferum, P.
carotovorum subsp. Brasiliensis, Pectobacterium polaris, Pectobacterium wasabiae). Bbakrepuu pona
Pectobacterium mopakatoT MOPKOBb, KapTodeb, TOMAT, CallaT, THIKBCHHbIC, JIYK U T.[., SABJISIOTCS THITHYHON
IIPUYMHON THUJIM OBOLIEH IIPU XPaHCHUHU.

Habop moxeT ObITh HCIONB30BaH B JIAOOPATOPHBIX IIEHTPAX M MHCTUTYTaX, MPOBOIALIMX KOHTPOJb
(UTOCAHUTAPHOTO COCTOSIHUSA PACTEHHI, B TOM 4YHCJIE MOCAJOYHOro MaTepuana B ueisx obHapyxenus JHK
Oakrepwmii poxa Pectobacterium. HaGop mo3BossieT KaueCTBEHHO OINPEICIINTh, COACPKHUTCA U B obpasie JTHK
Oakrepwmii poxa Pectobacterium.

JluarHocTrka pacTeHH ¢ moMoIbl0 Habopa «Pectobacterium spp.-PB» Bo3MO)XHa Ha BCeX 3Tamax
BEreTAllMOHHOTO Pa3BUTHS METOJIOM MOJIMMEPA3HOI 1IeTHOM peakuuu B peasbHoM Bpemenu (IIL[P-PB).

2 XAPAKTEPUCTUKA HABOPA

KomnoneHnTsl Habopa SBISIOTCS OJHOPA30BbIMH.

Hab6op pearentoB «Pectobacterium spp.-PB» He TpeOyeT TEXHHYECKOTO 00CTYKHBAHUS U KATHOPOBKH.

2.1 CocraB Habopa

Habop peareHToB cocTOUT U3 4 KOMIIOHEHTOB.

Ne CocTaB KOMIJIEKTA Onucanue O0beMm Koa-Bo

IIpo3paunas KuIKOCTh

1 | Peaknmonnas cmech «Pecto.spp.-BITK»
CBETJIO-CHPEHEBOIO [[BETA

1,10 M | 2 nmpoOupku

npo3payHas OecrBeTHas

2 | SynTaq AHK-nommepaza T+, 5 ex/mMxn 0,05wmn | 1 mpobupka

KHUJIKOCTb
TTonoXHUTeIbHBIM KOHTPOJIbHEINA 00pa3ell, npo3pavHast OecrBeTHas
3 p pasell posp i 0,1mn | 1 mpoGupka
ITKO «Pecto.spp.» XKUJKOCTh
. . npo3payHas OecrBeTHast
4 | OrpunarenbHblii KOHTpONIbHBIN 00pasen, OKO posp )KHHKOCTE 0,2mn | 1 npobupka

2.2 KotnyecTBO aHAJIM3UPYEMbIX POO
HaGop paccuntan Ha nposeneHue 100 peakiuii, BKIro4as KOHTPOJIbHbBIE 00pas3Ibl.

2.3 llpuHuun meroaa.
Oonapyxenne creruduyeckux ¢parmentoB JHK Oaxrtepuit poma Pectobacterium ocHoBano Ha

UCIOJIb30BAHUU METO/1a MYJIBTUILIEKCHON MOJMMEPA3HON LIEMHON PeaKIMy ¢ OJYyYEHUEM pe3ysIbTaTa B PEKUME
peasibHOTO Bpemenu — [I1[P-PB.

B ocnoBe merona IILIP-PB nexur u3MeHeHue curHana QIiyopecleHIMH B XOAE peakuuu. ITO
U3MEHEHHE  TPOMCXOAUT  Onarojapst  HCHosib30BaHMIO  crneuupuyeckoro  ansg  uckomoit  JIHK
OJIMTOHYKJIEOTHIHOTO 30H]1a, KOTOPBIH, MO00HO MpaiiMepy, B XOA€ PEaKIMU CBSI3bIBAETCS C OJHOW M3 Ienen
ammukoHa. K 57 u 37 koHmam 30HAa mpucoenuHEeHbl (uyopodop u TracuTens  (IyopecueHINH
cooTBEeTCTBeHHO. [Ipu B0O30YX1eHUN MOJIeKyIbl (iayopodopa CBETOM OIpEaeTeHHON JJIMHBI BOJHBI JaHHAS
MOJIeKyJla HCITyCKaeT CBET ApPYrod UIMHBI BOJHBL. 3a cueT OJIM30CTH MoJieKyn Quiyopodopa M TacuTes
¢bayopecueHIMN, HAXOIAUIMXCAd Ha OJIHOM 30HJE, MOCIEIHUN MOTJIOIAeT (UIyOPECHEHINI0, U H3MEHEHUs
AHATUTUYECKOTO CHUTHAIA HE MPOUCXOaUT. B pesynbrate pacmennenus crnenududeckoro mis nckomoit JJTHK
OJIUTOHYKJIEOTUAHOTO 30HAa Tag-moiuMepa3oil Ha 3Tare 3JIOHTalluy [P TemriepaTypax okosio 60°C, racurenb
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MpeKpaIniaeT Mmoraomarh (HIyopecieHnio JaHHoi MoeKybl guryopodopa (texromorus TagMan). C kaxasiM
nukioM [P uncno ocBoO0XIeHHBIX MOJIEKY (uryopodopa SKCITOHEHITHAIBHO BO3pacTaeT (PUCYHOK 1).

4 uuka DKCNOHEHNHAJbHASN
aMnaupuKanus
npu IIIP

Fen-mumens

1 uuka

— — —=> 35 uuka

JAHK

4 konuu 5
8 xonwuii

16 konuii 35
2 = 34 muaamapaa Konuii

PI/ICYHOK 1- HpI/IHI_II/Il'I AHAJIIMTUYCCKOI'O ITpo1ecca

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

[Tpu ammmdukamuu merogom [11IP-PB B Habope MCTIONB3YIOTCS JBa OJIMTOHYKIICOTHIHBIX MpaiimMepa,
dnankupyronmx crenuduueckuii pparment JJHK 6akrepuii poma Pectobacterium, u 1Ba onuroHyKiI€0THIHBIX
npaiimepa, ¢mankupyromux JHK BHyTpenHero mnomnoxutenbHoro koutpons IILP-PB, a takxke naBa
dbayopecueHTHbIx 30HAa. llpomecc ammumdukanuu  cnerUUYHBIX  (parMEHTOB  3aKIIO4YaeTcs B
MOBTOPSIIOLIMXCS LUKIAax TemneparypHo neHarypauuu JIHK, oTxura npaiiMepoB ¢ KOMIUIEMEHTApHBIMU
IIOCJIEIOBATEILHOCTIMU M IOCIEAYIOIIEH JOCTPOMKE IMOJMHYKICOTHIHBIX Lened ¢ 3tux npaiimepos JIHK-
MTOJIMMEPA30M € IETEKIMEN pe3yJIbTaTOB B PEKUME PEaIbHOTO BPEMEHU.

HabGop pearenroB «Pectobacterium spp.-PB» 103BOJMSET OAHOBPEMEHHO BBISIBIATH B  OHOM
peakuMoHHON cMecu crienmduuHbld s Oaktepuit poma Pectobacterium ¢parment rena Ogl (mo kanamy

¢dmyopecuenmn FAM/Green, a Takke BHYTPEHHUH MOJIOKHUTEIBHBIN KOHTPOJIb — IO KaHATY (QIIyopecleHIINN
R6G/HEX/Yellow/VIC.

Bropas peakuust — BIIK (Buytpennero ITonoxurensnoro Kontposst) — HeoOxoanMa Juisk HCKITIOUEHHS
JIO’)KHOOTPHULIATEIBHBIX PE3yIbTATOB.

2.4 OrpanuveHust MeTO1Aa

B wucciaenyemom marepuane JIHK Gaxtepuit poma Pectobacterium mosker ObITh He OOHapy»KeHa IO
npuunHe nHruouposanus [11{P-PB u/unu nenocratounoit adextruBHocTH Bhienenus JHK.

[TpyunHON NOIYYEHUS JIOXKHOIOJIOKUTEIBHOIO pE3yJibTaTa SBISAETCS KOHTAMHMHALMSA Ha JTare
Boienienuss HK nub6o mposenenus peakuuu IIIP-PB. JIoKHOMOMOXUTENbHBIA pE3yibTaT BBIABISETCS C
MOMOIIBIO OTPHUIIATENILHBIX KOHTPOJIBHBIX 00pa3ioB Bbienenus u [IL[P-PB (1. 7.5 HacTosel HHCTpYKLIUN).



3. AHAJINTUYECKUE XAPAKTEPUCTUKU
3.1 UyBCTBUTEJIBHOCTH

YyscteureapHocTh [TLP nmpu ncnosns3oBannu Habopa pearentos «Pectobacterium spp.-PB» He menee
5,0*10° xonmii JIHK B MUILTHITHTPE TPOOHI.
3.2 Cnenn(pu4yHOCTH

CrenuuuHOCTh — JOKHOOTPULIATENILHBIE PE3YIbTAThl IPU aHAIHM3E 00Pa3LOB PaCcTEHUH, COAEePIKAINX
JHK neneBoil 6akTepuu, OTCYTCTBOBAJIM, JIOKHOIOJIOKHUTEIBHBIC Pe3yJbTaThl MpH aHaimu3e oodpasnos [IHK
pacrennii u JIHK Oakrepmii, He conep)Kamux BbIIICTIEPEUUCICHHBIE cHenuduyeckne QparMeHTHl,
OTCYTCTBOBAJIH.

Habop pearentoB «Pectobacterium spp.-PB» npennasnauen s ooHapysxkenus JJHK Oakrepuii pona
Pectobacterium — Pectobacterium atrosepticum, Pectobacterium betavasculorum, Pectobacterium cacticida
Pectobacterium carotovorum subsp. Carotovorum, Pectobacterium carotovorum subsp. Odoriferum, P.
carotovorum subsp. Brasiliensis, Pectobacterium polaris, Pectobacterium wasabiae.

4 MEPBI IPEJOCTOPOKHOCTHU IIPU PABOTE C HABOPOM

Paboty mpoBozsT B coorBeTcTBUU ¢ TpeboBaHusME MY 1.3.2569-09 «Opranmsanus paboThl 1a00paTOpHii, HCIOIB3YIOIINX
METOIbl aMIUITMGUKAMNA HYKJICHHOBBIX KHCIOT INpuH padoTe ¢ MaTepuajoM, COASpKaIuM MHKpoopraHusmsl |-V rpymm
MaTOTEHHOCTH.

4.1 Heo6xonuMocTh 00y4eHHUsI MePCoOHAJIa

Jnst paboThl ¢ AaHHBIM HAOOPOM PEareHTOB HEOOXOIUMO YYaCTHE CIICHHAJIMCTA C BBICIINM HJIM CPEIHUM MEIULIUHCKUM,
OMOJIOTMYECKUM (BETEPHHAPHBIM) WIIM arpOHOMHYECKUM 00pa30BaHKEM, MOJYYHBIIETO JOMOIHHUTENIFHOE ClielHalbHOe 00pa3oBaHue
Ha Kypcax MOBBIIIECHUS KBIH(HUKALUK 10 MOJIEKYJISIPHO-ONOJIOTMYECKUM METOAaM AMArHOCTHKU. [lepcoHan 10keH MMETh HaBBIKK
paboThl C OMOXMMHUYECKHMHU PEaKTUBAMU M COBPEMEHHBIM JIa00PATOPHBIM 000y I0BaHHEM.

4.2 Mepbl 6€3011aCHOCTH, NI03BOJIAIOLIME NIPEAOXPAHATH ONlEPATOPa

Bce KOMIIOHEHTHI Habopa B HCIOJIB3YEMBIX KOHLCHTPALMIX SBISIOTCS HETOKCHYHBIMH, BPEIHOTO BIUSHHS Ha OPTaHU3M
orneparopa He okasbiBaroT. [Ipu pabote ¢ HabopoM cienyer cobonaTe OOBIYHBIE MEPBI IPEIOCTOPOXKHOCTH AT TADOPATOPHIA:

- TIOJIL30BaThCA JIAOOPATOPHBIMU NIEpUATKAMHU M HA/ICBATh J1a0OPATOPHBIC XaaThL;

- He IPHHUMATBH MUY, IIHTh WK KYPHUTh B Ja0OPaTOPHBIX IIOMEIICHUSIX;

- ocJie paboThl ¢ MpodaMy M peakTHBaMH CJIEAYET TIIATENbHO BEIMBITh PYKU BOAOH C MBIJIOM.

W3berarh KOHTAaKTa C KOXKEH, T1a3aMH U CIIM3UCTBIMU 000JI0YKaMH, TIPH MONaIaHUY Ha HUX KOMIIOHEHTOB Habopa MPOMBIThH
OOJIBIIMM KOJIMYECTBOM BOJbl. [IpM mnpueMe BHYTpPh KOMIIOHEHTOB HaOopa peareHTOB 3a MEIAMIMHCKOW IIOMOIIBIO CIEIyeT
00paTUTHCSI HEMEJIEHHO.

Crenundukanuu mo 6e30MacHOCTH MPEIOCTABISIOTCS IO 3aMpPoCy.

4.3 Heo6xoaumble Mepbl NPeA0CTOPOKHOCTH B OTHOLIEHNH BJIMSIHUS (PU3HYECKUX (haKTOpOB

[Tpu ucrnonb30BaHUK HAbOpa PearcHTOB HET HEOOXOAUMOCTH NMPUHUMATH MEpPBI MPEJIOCTOPOKHOCTH B OTHOLICHHHU BIUSHUS
MarHUTHBIX TMOJIeH, BHEIIHHUX JJICKTPHYCCKUX BO3JNCHCTBHM, AJIEKTPOCTATHYCCKUX Pa3psAoB, NABJICHHS WIM IEpenaioB IaBJeHHS,
neperpy3k, HICTOYHHKOB TEPMHYECKOTO BOCINIAMEHEHHSL.

4.4 HeoO6xonumble Mepbl PEAOCTOPOKHOCTH NIPOTHB CHEeLUAJbHBIX PUCKOB

Ilpu wcnons30BaHUM Habopa pPEarceHTOB HET HEOOXOIMMOCTH NPHHHUMATBH MEpPBI NPEAOCTOPOXKHOCTH IPOTHB JIFOOBIX
CIELMAIIbHBIX PUCKOB NP HCIOJIB30BAHUH WIIH pealn3alii, HOCKOJIbKY B COCTaB M3JEJIHs HE BXOIAT BEIIECTBA YEIOBEYECKOTO MU
KMBOTHOTO TPOMCXOXKICHHUS C YIETOM MX MOTEHIHAIbHON NH)EKMOHHOW IPUPOBI.

5 OBOPYAOBAHUE U MATEPHUAJIbI, HEOBXOAUMBIE IIPU PABOTE C HABOPOM

5.1 PexomeHn1yeMoe H3MepHTeJILHOE 000PY/I0BaHUE

[pubop mms IMLP-PB — 3aperucrpupoBanHbiii B PO u mMerommuil KaHaNBl AETEKIUH, COOTBETCTBYIOIIUE KPACHTEISIM
FAM/Green, R6G/HEX/Yellow/VIC, ROX/Orange, Cy5/Red (im60 uX CHEKTPalIbHBIM aHAJOraM) CO CIEAYIOIIUMHE
XapaKTEPUCTUKAMH — Ayaxc.s036./Mvaccom. (Nel — 485HM/520HM, Ne2 — 530HM/560HM,Ne3 — 580HM/620HM, Ned — 630HM/670HM),
Hanpumep, «AHK-32 (32M, 48)», «CFX-96».

5.2 Yka3anus 0 He00XOAMMOCTH HCIO0JIb30BAHNS CIIENHAJILHOT0 000Py10BAHUS

Paboty ¢ HabopoM clieayeT 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 Jlo3upyommue ycTpoiicTBa

ABTOMaTHuecKHil (MEXaHUYECKHiT) 103aTop nepemeHHoro oobema Ha 10-100 Mk,

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

ABTOMaTHUecKHii (MEXaHUYECKUIT) 103aTOp MepeMeHHoro oobema Ha 2-20 MK

LITATHB JUISA AaHHBIX JI03aTOPOB.



5.4 JIpyroe ucnosab3zyemMoe 060py/10BaHue

MukpoueHTpudyra-BCTpIXUBaTeNb A MUKpOTpoOupok (Hampumep, «{uknotemn-901»);
MUKpOTIEHTpHU}YTa IJIs1 MUKpOIIpoOupok (ctpumon) 0,2 mi (Hanpumep, «L{ukmoremMm-903y);
MITaTUBBI IJI1 HAKOHEYHUKOB, MUKpOIIpoOupok Ha 0,5 u 1,5 mur;

IITaTHB U1 MUKponpoOupok 0,2 mi (Hampumep, «PM-2x48x0,2» (CurTON);

XONOAMIHHUK Ha 2-8 °C (mys xpaHeHHus 00pas3IoB).

5.5 JIaGopaTopHas nocyaa

Emkoctu ju1st cOpoca HAKOHEYHUKOB M MUKPOIIPOOUPOK.

5.6 MaTtepuasbl 1 peareHThbl, He BXOJsIIIe B COCTAB HAGopa

OnHOpa30Bble HAKOHEYHHUKH JUIS 103aTOPOB NIEPEMEHHOT0 00beMa ¢ a3p030JIbHBIM 0aphepoM;
MUKpoIpoOupku (cTpumnsr) 0,2 Mi ¢ npo3payHoii kpbimkoi st I11P-PB;

Habop peareHToB st BbieseHus: HK;

OTAETBHBIN XajaT ¥ 0JHOPa30BbIe MEIUIINHCKHE IIEPYATKY;

KOMIUIEKT CPENICTB It 00paboTKM pabovero Mecra;

OJTHOPA30BbIe MEIUIIMHCKUE XaJIaThl M 0JHOPA30BbIE MEIUINHCKAE IEPYATKY;

KOMIUIEKT CPENCTB st 00paboTKH pabodero Mecra.

6 AHAJIMBUPYEMBIE INTPOBbI
6.1 OT0op ¥ TPaHCIOPTHPOBKA 00pa3L0B
Ot60op 00pa3loB, TPAHCIOPTUPOBKY M XpaHeHHE MpoBoAST B cooTBercTBUU ¢ ['OCT 33996-2016
«Kaprodenb cemenHoit. TexHUUeckue yCIOBUS M METOABl OIMpPENETICHUS KaueCTBa» M MEXIyHapOIHBIMH
npaswiamMu EDK OOH S-1 kacarommmucs cObITa 1 KOHTPOJIS KadecTBa ceMeHHOTo Kaprodeis 2014 ro.
6.2 IIpoGonoaroroBka oopa3uoB u BoiaeaeHne HK
[IpenBapuTenbHO TOATOTOBUTH HEOOXOAWMOE KOJIUYECTBO KIyOHEW KapTodens W MPOMBITh HX
yrcToii BojoW. I[loArOTOBHTH YHCTBIE W TNPOAC3MH(PHUIMPOBAHHBIE CcKaiubnenu (ne3sus). CkaibreneMm
aKKypaTHO BbIpe3aTh HeOombIIoH (0T 5 10 10 MM B TuameTpe) KOHMYECKH (parMeHT U3 CTOJIOHHOTO KOHIIA
MOATOTOBJICHHOTO KIIyOHS KapTodens, 3axBaTbiBas cocyaucTyro TkaHb. (Ilocie kaxmoro BbIpe3aHHOTO
oOpa3na HEOoOXOAMMO MEHSTh MepyaTku M ckanbpnenu. [lo 3aBepuieHuio pabOT BCe HUHCTPYMEHTHI U
UCIOJIb3yeMoe 000pyJoBaHHe 00€33apakuBaTh XJIOPCOAEPKAIIUM PACTBOPOM, C TIOCTIEAYIOUIEH MPOMBIBKON
4yicTON BOAOW. B ciyuae mcnonb30BaHUS OJHOPA30BBIX CTEPUIIBHBIX CKajblenel (1e3Buil) HeoOXoauma
nocieaAyromas ux ytwimsanus). [Ipu TOBpeXIeHUHM WM OTCYTCTBUM CTOJOHHOW YacTH JOIYCKaeTCs
HCIIOJIb30BaTh Ma3yIlHble MOYKH (M1a3ku) I'omoreHn3npoBarh o0Opasel B SKCcTparupyrouieM oydepe (BXOIUT
B cocTaB HabopoB uis BeiieneHus). [Iposectu Beinenenue HK cormacuo nncTpykimm.
Konuuecmeso uccnedyemvix npob na npoeepky napmuu xapmogens peenamenmupyemcs "I'OCT
33996-2016 Kapmodghenv cemennoii. Texnuueckue yciogus u memoowvl onpeoeiienus kavecmea."
Beinenenne JIHK mpoBonsaT copOeHTHBIM MeTogoM (Hampumep, «durocopo» («Cuntom», Poccus)
Wil apyrumu  ytBepkaeHHbIMH  Metomamu  (IOCT  33996-2016). [lns  ompeneneHuss BO3MOMKHOM
KOHTaMUHAIMM Ha »sTane BbyieneHus HK B kaxayro mapTuio BblAETICHHMS HapsAy C HCCIelyeMbIM
MaTepuajioM BKJIIOYAIOT OTPHUIATENIbHBIA KOHTPOJb BhiAeneHus (OKO-B), koTopsiii aHanmu3upyroT jgajiee B
[1L{P-PB.
PactBop JIHK MoxkeT XxpaHUThCS MpH Temneparype oT mitoc 2 1o mitoc 8°C B TeueHHe 5 CyToK U Ipu
TeMIeparype He Bolle MuHyc 16°C B TeueHue roja.

7 MIPOBEJAEHUE AHAJIU3A
7.1 lloaroroBka k nposeaenunto [NLIP-PB
1. Pa3mopo3uTh HEOOXOIUMOE KOJWYECTBO MPOOHMPOK C peaknroHHOU cMmechio «Pecto.spp.-BITK» (kaxmas
npoOupKa paccynTaHa Ha MOCTaHOBKY S50 peakmmii), BeIIEpX aTh 15 MUHYT IIpH KOMHATHOW TeMIepaType,
nepeMeniaTh Ha MUKpOLEHTpU(yre-BCTpsiXuBaTene  HeHTpU(yrupoBaTh B T€YCHUE HECKOJIBKUX CEKYH]I
s cOpoca Karesb.
2. B otnenpHOl yncTON MpOoOMpPKE MOAXOAIIETO pa3Mepa CMeaTh:



no

21*(N+2) Mk peaknnorHoi cmecu «Pecto.spp.-BITK»
0,5*(N+2) mxa SynTaq (JIHK-ionumepasa),
rae N — xonu4ecTBO HMcciaeayemMbix o0pasnos, Bkiaw4yaga OKO-B, 2 — xonu4ecTBo KOHTpOJe
(ITIKO, OKO).
Ilpumeuanue. Ompuyamenvhvie koumpoau evioenenuss (OKO-B) ananuzupyrom kaxk ucciedyemvie
obpa3zywl, coxpanss npu IIL[P-PB nopsaook obpasyoe u OKO-B, komopwiii b1 npu evidenenuu HK.

Jiis ynobcTBa pacdera BOCIIONb3yHTECh 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 25 3 3,5 4 4,5 5 55 6 6,5 7
N 13 14 15 16 17 18 19 20 21 22 23 24
PC 315 336 | 357 | 378 | 399 | 420 | 441 | 462 | 483 | 504 525 546
SynTag 75 8 8,5 9 9,5 10 | 105 | 11 | 115 12 12,5 13
N 25 26 27 28 29 30 31 32 33 34 35 36
PC 567 588 | 609 | 630 | 651 | 672 | 693 | 714 | 735 | 756 777 798
SynTag 13,5 14 | 145 | 15 | 155 | 16 | 165 | 17 | 175 18 18,5 19
N 37 38 59 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

HOHy‘IeHHYIO CMCEChb IICPCMCIIATL Ha MI/IKpOHeHTpI/I(byre'BCTpHXI/IBaTeHe n I.[eHTpI/I(byTI/IpOBaTB B TCUCHUC
HECKOJIbKUX CeKyH[. Pa3nuTe nomyueHHyto cmech o 20 Mki1 B mpooupku Ha 0,2 MiL.

KO, OKO u uccienyembie 00pa3siibl pa3MOPO3UTh, IEpEMEIaTh Ha MUKPOLIEHTPU(YTe-BCTPIXUBATENE U
LHEHTPUPYTrUpOBaTh.

Ipumeuanue. Ecn obpazen JJHK comeput copOeHT (MarHUTHBIA COpOCHT), HEOOXOAWMO IEHTPU(PYTHPOBATH 00pa3Iml |
MUHYTY nipd 10-14 TBIC. 00/MUH. ISl IOJTHOTO OCaxJeHHs copOeHTa. [Ipu UCIONBE30BaHUN MarHUTHOTO COpPOCHTa MPOOHPKH C
JHK nocne ueHTpu(pyrupoBaHUs YCTAaHOBHTH B MAarHHTHBIH IITATHB M JNOOaBICHHWE OOpa3lOB MPOU3BOAUTH, HE BBIHUMAs
NpOOUPKY M3 IITATUBA.

Buectu B moarotosnenusie 0,2 ma npobupku no 5 Mmra OKO, uccnenyemMpix 00pasioB U, B MOCIEAHIOK
ouepens, KO, ucnonb3ys HaKOHEYHHKH C adpO30JbHBIM OapbepoM, IUIOTHO 3aKpBITh KPBIIIKH,
nepeMeniaTb Ha MUKpPOIIeHTpU(yTe-BCTpsIXUBaTese U HeHTpUPpyrupoBaTh NpoOUPKH AJis cOpoca Kares.
[TomecTuTh TPOOUPKH B aMIUTH(PUKATOP B PEKOMEHTyEeMOM HOPSIKE:

Ne aueiiku Oopaszey
1 KO- Pecto.spp.
2 OKO
3 ucciedyemviti oopasey 1
4 ucciedyemvlil 0opasey 2

7.2 Ilposenenue I P-PB

7.2.1 TIpoBenenue IIP-PB nas npudopor RotorGene 6000/RotorGene Q
Bxuttounts npubop B COOTBETCTBUU C MHCTPYKIMEH MO SKCILTyaTalluu.
3amyctuTh nporpammy «Rotor-Geney.
B oxne «New Run / HoBblii TecT» BbiOpath BKiIaaky «Advanced / leranbHblii MacTep», 3aTeM OIIHIO
«Empty Run / Ilycroii ma6aon» u Haxxats «New / HoBblib».
B otkpeiBmiemcss okHe BbIOpath T potopa «36-Well Rotor / 36-1yHouHblil poTOp» W MOCTaBHUTH
rajouky B okHe «Locking Ring Attached / Kosbo 3akpenJieHo», HaxaTtbh «Next / laaee».
B oTkpeIBiIeMcs okHe ycraHoBUTh «Reaction Volume / Oobem peakuum» 25 MK, yopaTh rajouky «15
pL oil layer volume / Oobem macaa / Bockay u Haxatb «Next / laneey.
B oTkpeiBoieMcs: okHe HaxxaTh KHONKY «Edit Profile / Penakrop npoduasn», naxxare «New / HoBblit» n
BeIOpaTh «Cycling (default) / HHuxkanpoBanue (mo ymoud.)». 3amaTh mporpaMMy aMmIuIM(pUKAIAN CO
CIIEAYIOUIMMHU TapaMeTpaMHu:



7.
8.

10.
11.

12.

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».
YCTaHOBHUTH YyBCTBUTEIBHOCTH MpuOOpa B oOiactu Hactpoek «Chanel Setup / YcranoBka kaHamay,
ucnosib3ys kiasuiy «Edit Gain / YpoBenb curaaiax»:
Green-5
Yellow -6
[Ipumeuanue. npu_803HUKHOBEHUU NPOOIemM (C8A3AHHBIX C 0CODEHHOCMbIO padomuvl npubopa, a
UMEHHO C YCMAHOG8/ICHHbIM ONMUMAIbHLIM_OUANA30HOM YPOBHA YCUICHUA CUZHAA_(hiyopecueHyuu
nO_uenesblM_Kanauiam) Heo0xXo0umo npu nociedyrouux zanyckax npubopa oaa III[P-PB RotorGene
6000/RotorGene Q ua smane 8 nynkma 7.2.1 nposecmu_asmomamuieckyio ORmMuMu3auulo yposHeil

CUCHAIA CO2NIACHO C1eOVIOWell UHCHIPYKUUU:
B okne «New Run Wizard / Macmep nosozo mecma» wnaxcams «Gain Optimization /
Onmumusayus ypoeHs CUZHALAY .

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

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

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

Ilocne 3axpuimus oxna «Auto-Gain Optimization Channel Settings / Ycmanoexu Aemo-
onmumusauuu ypoeHs cuznanay nocmasums 2anouxy «Perform Optimization Before 1 st Acquisition /
Boinoanume onmumuszayuio npu 1-w waze demexyuuy u naxcamo «Close / 3axkpoimsy.

Haxxatp knaBunry «Next / {amee».

3amycTtuTh amrudukanuio knonkoi Start run / Crapr.

B mnosiBuBIIEMCS mocnie Hayasa paboThl MpuOOpa OKHE CO CBEACHUSAMHU 00 00pa3lax BHECTH Ha3BaHMSA
obpasuoB, B cronbue «Type / Tum» ykazate «Unknown / O6pasem» mis oOpasios, «Positive /
Monoxurteabubliny 11 [TIKO u «Negative / Orpuuarensnsiiiy 11 OKO. Haxars kimaBumry «Finish /
3aKOHYMTDY.

ITo 3aBepuienun I1L[P-PB oTpaGoTtanHble npoOUpKH yTUIU3UPOBATH B COOTBETCTBUU C PEKOMEHIALIUSIMU
no opranm3anuu [P mabGopatopumn, cormacao MY 1.3.2569-09 «Opranuzamus padoTsl JadopaTopui,
MCHOJB3YIONINX METOAbl aMIUIMUKAIUKA HYKJIEHHOBBIX KHCIOT TpH paboTe ¢ Marepuaiom,
coJieprKauM MUKpoopranusmsl [-IV rpynn naToreHHOCTHY.

7.2.2 llposenenne I P-PB nas npudopa CFX96
BxittounTh pubOp B COOTBETCTBHH C MHCTPYKIIUEH 110 SKCILTyaTallHH.
3amyctuth nporpammy «Bio-Rad CFX Manager».

B wmento File BoiOpats New—Protocol. B mosBuBImIEMcSs OKHE 3a/aTh LUKJIOTPAMMY CO CIETYFOIIMMHA
rapamMeTpamu:



10.

11.
12.

no

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 YI00HOH pabodeii mamnke.
BrecTu cBenenus 06 obpasiax u kpacuteisnx. s atoro Bo Bkiazake Plate Beiopars omiuio Create New.
Haxartp knonky Select Fluorophores. B nosiBuBmemcs okne BbiOpath kpacurenu FAM, HEX. Haxarp
OK.
O003HaYNTh HA TUIAIIKE MECTOPACIIONOKEHHE 00PA3IIOB:

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

- Bropas nynka — OKO. [{ns 3TOoro BeIAEIUTH TYHKY, B KOTOpoi HaxoauTcs npobupka ¢ OKO, u B rpade
Sample Type BoiOpats ctpouky Negative Control.

- Cnenyrolnas JiyHKa - UccielyeMblil oOpaser 1, 3areM — uccieayemslii oopaser 2 ¥ T.4. B COOTBETCTBUM C
1. Ilopsiaok cienoBanusi 00pa3uoB. [l 3TOr0 BbIIEIUTH BCE OCTABIINECS JYHKHU, B KOTOPBIX HaXOATCS
npobupku ¢ obpasuamu, u B rpade Sample Type BeiOpath ctpouky Unknown.
3azaTh U3MEpPEHHE CUTHAjla BO BCEX MPOOMPKAx MO BbIOpaHHBIM KpacuTeisM. [l 3TOro BbIIEIUTH Ha
IUIaIlKe JIYHKU cO BceMM HccieayeMbiMu npodupkamu (Bkiatouyas [IKO u OKO) u moctaBuTh ranodxku B
konoHke Load HampoTuB Ha3BaHUii BCeX BHIOPAHHBIX B I1.5 KpacuTeeil.
3amaTh Ha3BaHUS BCEX MCCIeNyeMbIX 00pa3uoB. /lis 3TOro BBIAEIUTH JYHKH, B KOTOPBIX HaXOIATCA
npobupku ¢ obo3HavyaembiM oOpasiioM. B rpade Sample Name Beectu (wim BbIOpaTh M3 yKe
MMEIOIIUXCSI) UMsI COOTBETCTBYOILIEro oOpasia. 3areM IOCTaBHTh TajouKy B cocenHedl rpade Load.
IToBTOPUTH TO 7K€ CaMO€ Ul OCTABIIMXCSI 00Pa3LOB.

Haxars OK. [latb uMs muiamike ¢ yka3aHHEM JaThl SKCIEPUMEHTa M COXPAaHWUTh MOJY4YEHHbIN (aiin Ha
KOMIIbIOTEpE B yA0OHO! pabouell mamnke.
Hauatp paboty mpubopa. [lnst aTroro BeiOpars 3akmanky Start Run, B xotopoil HaxkaTh kinaBumry Start

Run. 3agare ums Oynymiero aiina ¢ ykazaHueM JaThl poBeieHus dkcrepumenTa. CoxpaHuTh ¢ailn Ha
KOMIIbIOTEpE B y100HOH paboueil mamnke.
3aduxcupoBath B paboueM KypHasle Ha3BaHMe (aiiia.

ITo 3aBepmenun I11[P-PB orpaGoTanHble mpoOUPKH YyTHIIM3UPOBATh B COOTBETCTBUU C PEKOMEHIALUSAMHU
no opranuzaiuu [P naGopatopuu, cormacio MY 1.3.2569-09 «Opranuzanust paboTsl J1abopaTopHid,
UCIIONB3YIOUIMX METOJbl aMIUIM(UKAUU HYKJIEHMHOBBIX KHUCJIOT Ipu paboTe C MaTepuasom,
cojepKamumM Mukpoopranusmsl [-1V rpynn natoreHHoCTHY.

7.2.3 llposenenue I P-PB nna npuéopos AHK-32 (32M, 48).

Bxuttounts npu6op B COOTBETCTBUU C MHCTPYKIIMEH 1O SKCILTyaTaluu.

3anyctuth nporpammy ANK Shell.

Bri6pate Bkinanky «bwieTpslil ctapTy. B nosiBuBmemcs okHe BbiOpaTh kpacutenu FAM, R6G. 3axate
uMs Oyaymiero (aiina, a Takxke BbIOpaTh TUI Tprbdopa (32 mpoOupku win 48 mpoOUPOK).

B okHe «AMmungukaTop» 3a1aTh NporpaMMmy amMIuiduKamm.



N oo

no

7.
8.

Tun Temmneparypa, | Bpewms,t, | HaGmonenue | Pacuer
T,C CEK.
H3otepMma
1 95 300 BxiroueHo
Hukmorpamma
(50)
1 95 15 BxroueHo
2 60 40 BxiroueHo Bxiroueno

Bo Bkiaake «O06pa3ubl» BHECTH ONKMCAHUE HCCIEAYEMBIX 00Pa3I[0B U PACCTaBUTh 00pa3LIbl 110 TUIAHIIETY.
3anectu B pabouunii )KypHasl Ha3BaHue (haiiia JaHHBIX, COOTBETCTBYIOIIEE UCCIIEI0OBAHUIO.

Jlnia 3amycka uccienoBanust HaxaTh CTapr.

ITo 3aBepmienun [11[P-PB otrpabGoranHbie MpOOUPKH YTUIU3UPOBATH B COOTBETCTBHH C PEKOMEHIAIMSAMHU
o opranu3anuu [1[P naboparopuu, cormacao MY 1.3.2569-09 «Opranmsanus paboTsl 1a00paTOpui,
UCIIONB3YIOMIMX METOABl aMIUTU(UKAIMN HYKJICHHOBBIX KHCJIOT TpPH paboTe ¢ MaTepuaioM,
coaepx’alumM MUKpoopranusMel [-1V rpynn naroreHHoCTIY.

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

Bxrounts mprOop B COOTBETCTBUU C MHCTPYKIIMEH O SKCILTyaTallku.

3anyctuth nporpammy «RealTime_PCR».

[lepen mnpoBeaeHHWEM aMIUITH(QHUKAIMKA HEOOXOJMMO 3alOJIHHUTH IPOTOKON HCCIECIOBaHUS (BKJIAIKa
«IIpoTokoJ»). B kax 101 cTpoke HEOOXOIMMO OTPEJAKTUPOBATH CIIEIYIOIINE JaHHbIE:

- Ne (Homep npoGupkm)

- R (mo6aBnenue ny0ieit)

- TIT IPOOHPKH (00pasell, MOJ0KUTEIBHBIH KOHTPOJIb, OTPHIIATEIbHbIH KOHTPOJb U T.11.)

- ¢pyopodopsr (FAM — cniettuduka, HEX — BIIK.)

[Tocne 3anmonHeHus: TaOIUIBI C JaHHBIMH O MPOOUpPKaX HEOOXOIMMO YyKa3aTh PacHoJIOKEeHHE MPOOUPOK B
6noke ammumudukaropa. Pacnonoxenne npoOupok B 010ke aMIudukaropa cXeMaTHIHO 0TOOpaXkaeTcs B
IIPaBOM HUKHEHN YaCTH OKHA.

3anyck  mporpaMMmbl  aMIUTMGUKAIIMM ~ OCYIIECTBIAETCS BO  BKIagke «3amycKk MNPorpamMmbl
aMILTH(PU KA.

Ilepen 3amyckoM HeoOXoIuMMO BbIOpaTh 3apaHee CO3JaHHYIO HNporpaMMmy aMIiviugpukanum,
OTpEeIaKTHPOBaATh 00bEM paboueli cMmecHu B mpodupke (25 MKi).

[TapameTpsl aMmIHUKAIIIN:

[ukin IToBropsr | IIlar Bpemsa | Temneparypa | Jlerekuus
1 1 1 05:00 95,0
2 50 1 00:15 95,0

2 00:40 60,0 Bxirouena

HaxxaTh KHOIIKY «3alyCTHTh MPOrPaMMYy».

ITo 3aBepumienuu I1L[P-PB oTpaGoTanHbie npoOUpKH YTUIM3UPOBATH B COOTBETCTBUU C PEKOMEHIAIMSIMU

no opranuzanuu [II[P maGopatopuu, cormacio MY 1.3.2569-09 «Opranmzanusi paboTel jJabopaTopui,

HCIOJB3YIOIHNX METOIBI aMHJ'II/I(i)I/IKaIII/II/I HYKJICUHOBBIX KHCJIOT IIpH pa60Te C MarcpuajioM, COACPIKAIIUM

MHKpoopranusmsl [-IV rpynn maroreHHoCTI».

7.2.5 Ilposenenne IIP-PB nas npudopa QuantStudios.

1. BkimtounTh IpubOp B COOTBETCTBUU C MHCTPYKIMEH 1O SKCILTyaTaluu.
2. 3anyctuth nporpammy «QuantStudio Designs & Analysis Software.



3. Haxxatp kHOnKy OTKpBITH 3kcnepument (Open Existing Experiment). B otkpsiBIieMcst OKHE BHIOpATh

npotokos «Phyto DNA» u Haxars kHonky OTKpbITH (Open).

Ipumeuanue: Ilopsiook camocmosmenvro2o cozoanusi npomoxona «Phyto_DNAy

A. Bxniouums npubop 6 coomeemcmeauu ¢ UHCmpyKyuel no d9KCniyamayuu.
b. 3anycmums npoepavmy «QuantStudio Designs & Analysis Softwarey.

B. Haoxccamw knonky Cozoams 3xcnepumenm (Create New Experiments) L cractiovioeinart |« IR
sxnaoxe Ceoiicmea (Properties) ¢ cmpoxe Hazeanue (Name) zaoamo ums (nazeanue) Phyto DNA
okcnepumenmy. Hasicamo enuzy oxna knonky /anee (Next).

2 QuantStudio™ Design & Analysis Softuare v1 43

File Edt Analysis Tools  Help

Method Plate

Experiment Properties

Run Results

Export

Oy save | v

| Hare

[2021-01-01_000000)

Barcode

User name

Instrument type

Block type

Experiment type

Chemistry

Runmode Standard

Standard Curve

QuantStudio™ 5 System

96-Well 0.2-mL Block

TagMan® Reagents

Manage chemistry details

I". Bo sxnaoxe Ipomokon (Method) 3adame yuxnoepammy co credyiowumu napamempamu.
Ob6vem (Volume) 25 ul

Bpeus Pecucmpayus Yucno
Hlae Cmaous Temnepamypa Bpemsa U3MeHeHUs pay .
cusHana YUKTIO08
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 &

Haoicamo knonky /lanee (Next).

10



OGpéy avees | 250 ul Temmeparvpa Harpesa Epemmes | 105.0 °C
Viep:manme/ MHKY G amma 1P
95 =C 45 =C
3.18°C/8
00:05:00 00:00:15 9i84°C/S
3.18°C/S
00:00:40
30|
50x

. B omxpwiswumcs okne 60 éxnaoxe bvoicmpas Hacmpouxa (Quick Setup) 6 epaghe Ilaccuensii
pedpepencuuiii kpacumens (Passive Reference) suiopamos HET (NONe), nasicas na cmpenxy.
Plate Attributes

Passive Reference Mone v

E. Bo eéxnaoke Pacmupennsie nacmpouxu (Advanced Setup) ¢ 6noxe Muwmenu (Targets) oooasumo
KaHanwl 0Jisl cCuumvléanus ghyopecyenyuu. /s 3mo2o HeodX00UMO 8bINOIHUMb CledVioujue 0eticmeus:

- B nepsoui 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.

- Haocams na xnonky /Joéasums (Add). B nosisuswetics cmpoke 6 epage Penopmep (Reporter)
sviopams VIC. B epape Hazeanue (Name) nanucame HEX. B epagpe I'acumens (Quencher) sviopams None,
HACA8 HA AYEUKY.

Quick Setup Advanced Setup

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

O M ram FAM None v e

O HEX vIC Mone v X

O Save w
K. ns  coxpanenus npomorona Hadxcamv knonky Coxpanums (Save) *

Coxpanums npomoxon «Phyto_DNA» 6 yoobnyio nanxy.

4. Tlepetitu Bo Bkianky Ilnanmert (Plate) u Haxxats Ha Bkiaaky Pacmmpennsie Hactpoiikn
(Advances Setup).

11



5. BBox 06pa3moB npousBoautcs B Tabnuiie Excel (mocrynen na caiite OO0 «CuHTOI
http://www.syntol.ru/) mu6o B mporpammax Design and Analysis nan QuantStudio™ Design & Analysis
Software

6. CxonpoBarth noJry4yuBInytocs tadiuiy Excel B nporpammy npubopa. Beigenuts Bce 00pasiibl 1 B

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

7. Hauatps paboty npubopa. [t sToro Haxkmute Ha kHonky HauaTh mporon (Start Run) u BeiOpath
HY)KHBI CepHiiHbII HoMep mnpubopa. 3amaTh uMsa Oyaymiero ¢aiia ¢ yKka3aHHEM JaThl NPOBEICHHSA
skcriepuMenTa. CoxpaHuTh (aii Ha KOMIIBIOTEpE B yA00HOM paboyeii marnke.

8. Tlo 3aBepmiennm III[P-PB oTpaGoTanHbie mNpoOMpPKH yTHUIM3UPOBaTh 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 COOTBETCTBUU C PIHCprKI.IPIGfI I10 SKCILTyaTalnu.
2. 3amyctuth nporpammy Real-time PCR System
3. Haxarp New Experiment
4. B oTKpbIBIIEMCS OKHE 337aTh UMs 3KkcriepuMenTa (Experiment Name) u BeIOpaTh marnky Jist
coxpanenus (Save Path)
5. Haxarp New
6. Bo Briaake Run Setting 3agats nporpaMMy aMIigUKaIUKE 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 Bkiagke Experiment BeictaBuTh 00HeM peakiuonHoi cmecu 25 Mk (Reaction Volume 25ul)
ITepeiitu Bo Bkuagky Sample Setting
9. OO003HauUUTH Ha IJIAIIKE MECTOPACHIOIOKEHNE 00PA3IIOB:

- [TepBas nmynka — IIKO. [l 3TOro BeIAETUTH JYHKY, B KOTOpoil Haxoautces npodupka ¢ I1KO, u B rpade
Sample Type BeiOpaTh cTpouky Positive.

- Bropas nynka — OKO. [{ns 3TOro BeIAENINUTH JTYHKY, B KOTOpoi HaxoauTcs nmpobupka ¢ OKO, u B rpade
Sample Type BriOpaTh cTpouxy Negative.

- Cnenyromast JiyHKa - HCCIIeyeMblid oOpazerr 1, 3aTeM — ucciaeayeMblid 00pasel] 2 U T.JI. B COOTBETCTBUH C
1.4 TlomecTuTh NPOOMPKH B aMIIMGUKATOP B peKOMEHAyeMOM mnopsiAke. JlJi1 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 BBIACIUTH Ha

IUIalllKe JTYHKU O BceMHu uccienyembiMu npodupkamu (Bitodas [TKO u OKO) u nocTaBuTh TajJouky B

©

kosoHke Dye na kpacurtenax FAM u HEX.
11. Ipeiitu BO BKIaaKy RUn Monitoring u B OTKphIBIIEMCS] OKHE HaXkaTh Run.

1o 3aBepuienuu I11IP-PB otpaboTanHbie mpoOHpKH YyTHIN3UPOBATh B COOTBETCTBUHU C PEKOMEHAAIMSIMHU 110
opranu3zanuu [1L[P na6oparopuu, cornacio MY 1.3.2569-09 «Opranuzanust paboTsl 1abopaTopuid,
UCIIOJIB3YIOUINX METObI aMILTU(UKAIIMN HYKJIEMHOBBIX KUCJIOT MPU paboTe C MaTepragoM, CoAepKalium
MHUKpoopranusmsl [-IV rpynmn 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
perucTpaiyu pocta curraiga npudopom onwuceiBaercs [10 mpubopa, Hanpumep, Kak TpeAeibHas BEITUYMHA
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 pedyiabtaToB [1LP-PB nis npuéopos RotorGene6000/RotorGene
1. Tlocne 3aBepuieHus aMIUIM(PUKALIUK OTKPBITH HYKHBIH (haitn B mporpamme «Rotor-Geney.
2. Haxarp B MeHwo unporpammbl «Rotor-Gene» wiaBumry «AnalysisS/AHanm3», BbIOpaTh 3aKIalKy
«Quantitation/Kosn4ecTBeHHbBII.
3. BeiOpath ctpoky ¢ kpacureneM Green u Haxkarh kiasuinry «Show/Iloka3zaTb». B OTKpbIBIIEMCS OKHE
MOSIBSITCS. KHHETHYECKHE KPUBBIC B JIOTapu(PMUYECKOH IIKae.
4. B menmo okna «Quantitation Analysis/Kosn4yecTBeHHbIN aHAIN3» aKTUBHUPOBATD:
«Linear Scale//Iuneiinasi mkaJjia»
«Dynamic Tube/Iunamu4. ¢pon»
«Outlier Removal/¥crpanenue BoiopocoB» - 10%

«Slope Correct/KoppekT. YKRAOHA» [Ipumeuanue. Ilpu evinonnenuu onepayuu «Koppexyus yKiona» 1eodxooumo
cnedums, 4mobvl He NPOUCXOOUNO KAPOUHANLHBIX UBMEHEHUll 8 pPUCYHKEe KUHeMmUYecKux Kpuewlx (Hanpumep, Kpuegvle 6e3
noovema gyopecyenyuu nocie «Koppekyuu yKIoHay npeoopazyiomcs 6 JUHUU ¢ NOJOHCUMENbHOU OUHAMUKOU (ryopecyenyuu
u yenom uaxnoua). Ecnu 6 pe3yromame npogedenus OAHHOU onepayui npoucxoosam KapoOuHAIbHule USMEHEeHUs 6 PUCYHKe
KuHemuueckux Kpugvlx, mo onepayuio «Koppekxyus yxionay moorcno nposooums TOJIBKO oOna obpasyos ¢ noovemom
¢ryopecyenyuu ¢ oannom xauane, m.e. IHHOJIOKHTEJIBHBIX no oannomy kanany!

B wmenio «CT Calculation/Beruucienne CT» yCTaHOBUTH 3HAueHHWE JUIS IOPOTOBOM JIMHUH

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

5. [IIpoBectu mHTEpHpETALMIO PE3YJIHTATOB, KAK OMKUCAHO B I1.7.6 HACTOSIIEH HHCTPYKIIUH.

7.4.2 OopadoTka pesyabtaToB [ILP-PB ni1s npudopa CFX96
1. OtkpsiTh daiin B nporpamme «Bio-Rad CFX Manager». [lis storo B mento File Beiopats Open—Data
File, naiitu oOpabaTbiBaeMblii (haiil U OTKPBITH €ro.
2. YCTaHOBHTH pacueT pe3yJIbTaToB aHaau3a MeTogom Regression. [lis storo B meHio Settings Beiopars Cq
Determination Mode—Regression.
3. TlpoBecTr HHTEpHIPETAIUIO PE3YIHTATOB, KaK OITUCAHO B 11.7.6 HACTOSIIEH HHCTPYKITUH.

7.4.3 Oopadorka pesyastaToB IIIP-PB nus npudopos Dtprime/Dtlite
1. Tlocne 3aBepuieHUs: aMIUTM(UKAIIMU OTKPHITH HYKHBIH (paiin B mporpamme «RealTime_PCRy.
2. Ilepen orneHKoM pe3ynbTaTOB HEOOXOAUMO YCTAHOBUTH CIIEAYIOIINE HACTPOHKH:
— Tun ananusza: MyabTHILIEKC
— Mertoxn: I'eomerpuyeckuii

o PR .. v
— BpI0path onTuyecKkuii KaHa

— B npaBom HIKHEM yriy OTKpPbITh «PeKHMBI NPOCMOTpPa AaHHBIX»; BBHIOpaTh «Pexum

Fam/Hex/Rox/Cy5»
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— Bri6pare «A3MeHUTHh MacmTad ogHOr0 U3 KaHaaoB». BricraButh aia FAM macmtab ot 30
10 50%

Auto
— Tloa rpadukamu HakaTh ABTONIKATY |~ 4 On U1l BBIPaBHUBAHUS
— B Tabnuue cnpasa BeIOpaTh B 3aknajke «Pe3yabTars» « MyJIbTHILIEKC»
3. IIpoBecTu nHTEpHpETALMIO PE3YIBTATOB, KAK OMKMCAHO B II. 7.6 HACTOSIIEH HHCTPYKIIHH.

7.4.4 Oopadotka pezyabratoB [ILP-PB nas npudopos AHK-32 (32M, 48)
1. Tlo oxoHYaHMU 3aBEPUINTH UCCIIECAOBAHHE B COOTBETCTBUH C MHCTPYKLKEH K PUOOPY.
2. B mporpamme «ANK Shell» naxxats «IIpocMoTp (paiijioB JaHHBIX» U OTKPBITH (Paiiy ¢ pe3yinbTaTaMu
UCCJICIOBAHMSI, BRIOPAB €ro B MalKe COOTBETCTBYIOIIET0 pubopa.
3. IIpoBectu nHTEpHpETAHIO PE3YIBTATOB, KAK OMHMCAHO B 1.7.6 HACTOSIIEH HHCTPYKIIHH.

7.4.5 O6padoTka pesyabraTo IIIP-PB piast npuéopa QuantStudiob.
1. Tlocne 3aBepiicHus aMIUTM(HUKALIMKA OTKPBITH HYXKHBIN (aitn B mporpamme «QuantStudio Designs &
Analysis Software» nmin «Design and Analysis».

2. [IpeoOpa3oBaTh KHHETUYECKHUE KPUBBIEC B JIMHEHHYIO mKaly. [ 3TOro HaxaTh Ha UKOHKY IlokazaTe
HacTpoiiku ¢aiina (Show Plot Settings). B mosiBuBmemcs okHe BbiOparh Tun rpaduxa — JIuneinsblit
(Graph Type — Linear).

3. IIpeobpa3oBatrh MoJyUYCHHBIC JaHHBIC B HEOOXOAMMBIH (hOpMaT ¢ TOMOIIBIO CHeHaIbHOTO mabdaona Excel
s QuantStudiob, akryanieH B ciiydae 00pabOTKH pe3ysibTaTtoB B mporpamme «QuantStudio™ Design &
Analysis  Software» (moctymen Ha caiite OOO «CuHtom», mapons i .rar  Syntol42!
http://www.syntol.ru/).

4. [TpoBecTH MHTEPIPETALINIO PE3YIIBTATOB, KaK OIMKUCAHO B I1.7.6 HACTOSAIICH WHCTPYKIIHH.

7.4.6 Odopadorka pesyabtatoB [IL[P-PB nis npudopa Gentier 96E/R.
1. Tlocne 3aBeplieHUs] aMIUTU(HUKALIMY OTKPBITh HYKHBIH (haitn B mporpamme Real-time PCR System.

2. Tlepeiitn Bo ckiaaky AnalysiS ¥ TpoBeCTH HMHTEPIPETAILUMIO PE3yJbTaTOB, KaK OMUCAHO B I1.7.6
HACTOAIIEH UHCTPYKIIHH.

7.5 Yder pe3yabTaTOB aHAJIN3A

Pe3ynbTaThl aHaIM3a He MO/UIeKAT yUeTy:

- B cirydae oTcyTcTBHA peructpaimu pocta curaana OKO u OKO-B no kanany R6G/HEX/Yellow/VIC
(TOXKHOOTPHUIIATENBHBII PE3yJIbTAT BCETrO IKCIICPUMEHTA);

- B ciaydae peructpaiun  pocta curHaia OKO (OKO-B) mno kamany FAM/Green
(JIO’)KHOTIONIOKUTENBHBINA pE3yNIbTAaT BCETO dKcIepuMeHTa). Bemwmumna moporoBoro mukia Ct mpu sTom He
UMeeT 3HAYCHUSI.

- B CJIy4ae OTCYTCTBHSI PETHCTPAlAM POCTa CUTHAIA B MIPOOHUPKE C MCCIIEyEMBbIM 00pa3IoM 10 KaHaTy
R6G/HEX/Yellow/VIC  oagHOBpeMeHHO ¢  OTCYTCTBMEM  curHama no  kananry FAM/Green
(J1I0’)KHOOTpUIIATEIBbHBIN Pe3yIbTaT B KOHKPETHOM MPOOHUpKeE);

- B ClOy4ae OTCYTCTBHS peructpaumu pocra curHana [IKO mo xamamy FAM/Green
(JI0’)KHOOTPHUIIATENbHBIN Pe3yIbTAT BCETO IKCIIEPUMEHTA).

Pe3ynbraThl aHanM3a MOAIEKAT yUETY:

- B ciydae oTcyTcTBHs pocta curHana (ayopectiennuun OKO (OKO-B) mo kanamam FAM/Green
OJHOBPEMEHHO C perucTpanueii pocra curaana mo kanary R6G/HEX/Yellow/VIC;

- B Cly4ae pETHCTpallid pOCTa CUTHajda B MPOOHPKE C WCCIEIyeMBIM 00pa3loM 110 KaHay
R6G/HEX/Yellow/VIC ogHoBpeMEeHHO ¢ 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
Pectobacterium. Bennunna noporosoro nukia Ct npu 3ToM He UMeeT 3HaYCHUSI.

WuTepnpeTannio pe3yabTaToB aHAIM3a IPOBOIAT COTIACHO TabHIIe.
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NuTepnperanus pe3yibTaTOB AHAJIU3A ¢ UCIOJb30BAHNEM HA0OOpa peareHToB
«Pectobacterium spp. -PB»

Kunerndeckast KpuBasi pocta CHTHaa
(ryopecueHINH 110 KaHATy

O6pa3ernt

FAM/ R6G/HEX/
Green Yellow/VIC
Pectobacterium spp BIIK

Hurepnperanus

Pe3ynbTatel BC

€ro aHaJIn3a HE IToAJICKaT

y4éTy B JIIOOOM U3 CIEAYIOLIUX CITy4acB

JloxHOOTpHUIIATEIbHBIN PE3YIIbTAT,

B mo0oit KO unruouposanue [11[P-PB
_ _ OKO, |/lo)xHOOTpULIATENBHBIN peE3yJIbTaT,
OKO-B |uarubuposanue [11{P-PB
JI0’KHOIIONOKUTENBHBIN PE3YIIbTAT,
OKO-B
. KOHTaMHUHalus B npouecce Boiaenenus HK
+ 000 =
OKO |JI0o)KHOIOJO0XUTENBHBIN pe3ybTaT,

KOHTaMuHalus B xoae nocrtaHoBku [111P-PB

Pe3ynbTarsl aHanu3a He MOJyIekKaT YUETY JI1 KOHKPETHOM MpOObI

npooda

JIO)KHOOTPHLIATENBHBIA PE3yJIbTaT,
naruouposanue [111P-PB

Pe3yanaTH aHaJIM3a II0JJICKaT y‘IéTy IIpU MOJYUCHUH CICAYIOIIHNX PE3YJIbTATOB

HaGop pearentoB cnienuduueH B OTHOIICHUN

+ i .
mioboii KO Oakrepumii poma Pectobacterium
OKO-B
- + KoHTamMuHaims 1 HHrHOMPOBaHUE OTCYTCTBYIOT
OKO
_ + B poGe HE OoOHapyKEHBI JAHK
Oaktepuii poga Pectobacterium
npoda B 1mpob6e ob6napyxkena JIHK Oakrepmit poma
<40 ct 000 b Py p poA

Pectobacterium
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8 YCJI0BUSA XPAHEHUS, TPAHCIIOPTUPOBAHMUA U DKCIITYATALIUU

8.1 YcioBusi xpanenust

HaGop pearentoB «Pectobacterium spp.-PB» ciienyer XpaHuTh B CyXOM, 3alIMIICHHOM OT CBETa MECTE
npu temneparype ot MuHyc 18°C no munyc 20°C. CyMMapHBIi CpOK XpaHEHHS MPU TEMIIEpaType OT IUIIOC 2
1o itoc 8°C He JOJDKEH MPEBBIIATh 5 CYTOK B TEYEHUE CPOKA FOJHOCTH HAOOpa peareHToB.

8.2 Yc10BuSl TPAHCIIOPTHPOBAHUSA

TpaucnoptupoBanue Habopa peareHToB «Pectobacterium spp.-PB» nomKHO NPOM3BOAUTHCS KPBITHIM
TPAHCHOPTOM (aBTOMOOMJIBHBIM, JKEJIE3HOIOPOKHBIM JIMOO0 BO3AYIIHBIM) IIpH TeMieparype oT munyc 18°C no
munyc 20°C. [JonyckaeTcsi TpaHCIOPTUPOBAHUE A0 5 CyTOK IMpHU Temmnepatype 10 mitoc 8°C.

8.3 Cpok rognocTu

Cpox romanoctu HabOopa «Pectobacterium spp.-PB» cocraBmsier 12 MecslieB C JaThl BBITyCKa
IIPEAIPUATUEM-U3TOTOBUTEIIEM.

Cepun HaOOPOB PEAreHTOB C MCTEKIIUM CPOKOM TOJHOCTH MPUMEHEHUIO He moziexar. CpoK ToJHOCTH
BCKPBITBIX PEAareéHTOB COOTBETCTBYET CPOKY I'OJIHOCTH, YKa3aHHOMY Ha 3THUKETKaX Ui HEBCKPBITBIX PEarcHTOB,
€CJIM B MHCTPYKIIMU HE YKa3aHO MHOE.

8.4 Undopmanus no 6e30nacHON yTHIM3ALNH

Hcnonp30BaHHbIE NPOOMPKH C AMIUIMKOHAMHU, HAKOHEYHHWKH, MEpYaTKH, BETOIIb A 00paboTKH
noBepxHocrted B [11[P-60kce, coOMparOT B MJIACTUKOBBIE 3aKPHIBAIOIINECS EMKOCTH, BEIHOCAT B Pa00O4yI0 30HY
4-1 (;mbo creuManbHO TMPEJHA3HAYCHHOE BCIOMOTATEIbHOE IIOMEUIEHUE) C IEeNbl0 MOCIeTYyIOIIeH
uHaktuBaimu (MY 1.3.2569-09).

Habops! ¢ UCTEKIIUM CPOKOM T'OJTHOCTH, a TAKXKE B CIydae MOBPEXKICHUS YIAKOBKH, YTUIU3UPYIOT 1O
KJacCcy A, Kak SIMUIEMHUOJIOTHYECKH Oe30IMacHble OTXOAbI, Mo coctaBy mnpubmmkenHeie k TBO (CaunlluH
2.1.7.2790-10).

8.5 'apanTuiinbie 00513aTEJILCTBA POU3BOAUTEJIS

[IpeanpusiTre-npON3BOAUTENs TAPAHTUPYET COOTBETCTBHE (PYHKIIMOHAIBHBIX XapaKTEPHCTUK HaOOpa
TpeOOBaHUSAM, YKa3aHHBIM B TEXHUYECKOM M AKCIUTyaTallMOHHOW JTOKyMEHTAallud, B TEYCHHE YCTaHOBIIEHHOTO
cpoka rogHocTH (12 mecsiieB) npu coOII0AEHNN BCEX YCIOBUM TPaHCIOPTUPOBAHHUS, XPAHEHUS U IPUMEHEHHUS.

Pexnamanuu Ha kadecTBo «Pectobacterium spp.-PB» HanpasisaTe Ha npennpustiue-usrorosurens OO0
«HII® CunTtom» (125499, MockBa, Kponmraarckuii OynsBap, 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).

[Ipu BbIsIBIEHMM TOOOYHBIX JIEHCTBUM, HE YKa3aHHBIX B HMHCTPYKIUHU [0 MPUMEHEHHIO Habopa
peareHToB, HeXeIaTeIbHbIX PEeaKLUil MPU €ro MCIOJIb30BaHUH, ()aKTOB U 0OCTOATENbCTB, CO3/AIOIIUX YTPO3y
KU3HU M 3J0pPOBbI0 TpaKJaH U MEAMIMHCKUX pPaOOTHUKOB TIpU TNPUMEHEHUH Habopa peareHToB,
pEeKOMEeHAyeTCs HampaBUTh coolmieHue Ha mnpennpustue-usrorosurear OO0 «HII® Cunrtonm» mo aapecy,
yKa3aHHOMY BBILIE, U B YIIOJHOMOYEHHYIO FOCYAaPCTBEHHYIO PETYIHPYIOIIYI0 OpraHU3alUIo0 B COOTBETCTBUHU C
JENCTBYIOIUM 3aKOHOAATEIBCTBOM.

Jara mocneaneii penakmuu: 05.12.2025.
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