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1 HABHAYEHUE U OBJIACTSH IPUMEHEHUSA
1.1 ITonHOE HA3BaHUE

HabGop pearentoB ans BbusiBieHuss JJHK Bo3Oymutens OGakrepuaiabHOTO oxora (acoium MeToaoM
OJIUMEPa3HOM ICITHOM peakiny B pealbHOM Bpemenu «Xanthomonas phaseoli pv. phaseoli - PB».
1.2 Obs1acTh NPpUMeEHEHUSA

Ha6op pearentor «Xanthomonas phaseoli pv. phaseoli -PB» npeanasnaden mis obHapyskerus JJHK
BO30yauTeNst bakTepuanbHOro oxkora dacomu Xanthomonas phaseoli pv. phaseoli.

Xanthomonas phaseoli pv. phaseoli — Bo30yauTens 6akTepuansHOro oxkora (aconu. Brepseie manHas
Oaktepusi Obuta uaeHTuduipoBaHa B 1897 romy. OCHOBHBIM pPAaCTCHUEM-XO3SHHOM SBJISETCS (Pacoib
oobikHOBeHHast (Phaseolus vulgaris), kpome TOro, ecTeCTBEHHOMY 3apaXCHHIO IOABEPKEHBI W JAPYrue
npeacraButesin cemelictea Fabaceae. Epomeiickoit ' Cpenru3eMHOMOPCKOM OpraHu3aluedl 1o 3aliuTe U
KapaHTHHY pacTeHHi Oblla OTMEYEHA BO3MOKHOCTh HMCKYCCTBCHHOM WHOKYJIALMH IATOT€HOM HEKOTOPBIX
npecTaBuTeNel cemeiicTa 3makosbie (Opio et al. , 1996, EPPO).

baktepus X. phaseoli pv. phaseoli BximtoueHa B crmucok A2 mepedyHs BpPEAHBIX OPraHHM3MOB,
pekomMeHI0BaHHbIX i peryaupoBanus. [1lo nanusiM EOK3P Ha tepputopuun Poccuiickoit denepannu 1aHnHas
Oaktepus npucyTctByeT B Llentpanbroii Poccun u JlansHem BocToke, a Takke OrpaHHYSHHO pacrpoCTpaHeHa
Ha rore crpansl (EPPO).

HaGop, MoeT OBbITh HCIIONB30BaH B JIA0OPATOPHBIX IEHTPAX U HHCTUTYTaX, IMPOBOJIAIIAX KOHTPOJIb
(UTOCAHUTAPHOTO COCTOSIHUSI PACTEHHi, B TOM YHCIE IOCAIOYHOr0 Marepuaga B LEsIX OOHapyKEHHs
Xanthomonas phaseoli pv. phaseoli. Habop mo3BosisieT KaueCTBEHHO OIPEACINTh, COACPKUTCS JIH B 00pasiie
JIHK Xanthomonas phaseoli pv. phaseoli.

2 XAPAKTEPUCTUKA HABOPA

KomrmoHeHTbI Habopa SBJISIFOTCS OHOPA30BBIMHU.

Hab6op pearentoB «Xanthomonas phaseoli pv. phaseoli -PB» He TpeOyeT TeXHUUECKOTO 00CTyKHBaAHHUS

1 KaJIMOPOBKH.
2.1 CocraB Habopa
HaGop pearenToB cocTOUT U3 4 KOMIIOHEHTOB.

CocTaB KOMILJIEKTA Onucanune O0BbeM Koa-Bo

[Ipo3pauHas )KUAKOCTh

1 | PeakumonHnas cmech «X. phaseoli -BITK»
CBCTJIO-CUPCHCBOI'O IIBECTA

1,10 M | 2 mpobupku

IMpo3pavyHas 6eCHBeTHa}I

- +
2 | TagMut JIHK-oimmepasza TM+, 4 en/Mkn KUIKOCTD

0,05 M1 | 1 mpobupka

[TonoxuTenbHbIN KOHTPOJIBHBINA 00pasel,
conepxkanuii pparment JJTHK Xanthomonas phaseoli | mpo3spaunas GeciiBeTHas
pv. phaseol, KHUJIKOCTh

KO «X. phaseoli»

0,10 v | 1 mpobupka

po3pavdHast 6CCLIBeTHa$[

0,20 mn | 1 mpoGupka
KHUJIKOCTb

4 | OTtpunarenbHbIil KOHTPONIBHBIN 00pazen, OKO

2.2 KotmyecTBO aHAJIM3UPYEMbIX NPOO
Habop paccuuran Ha npoBenenue 100 peakiuii, BKito4as KOHTPOJIbHBIE 00pa3IIbL.

2.3 IlpuHnun meroaa.
ObHnapyxenue cneunpuyeckux ¢parmenroB JIHK Bo3Oyautens OaxtepuanbHOro oxora ¢acoiau

OCHOBAaHO Ha MWCIIOIB30BAaHUU METOAA MYJIBTUIICKCHOW ITOJIMMEPA3HOM LEMHOM peakuuu C IOJIy4eHHUEM
pe3yabTaTta B pekume peanbHoro spemenu — [ 1LP-PB.

B ocnose merona [1L[P-PB nexxuT n3mMeHeHune curuasia GpryopeclieHIMH B X0€ peakiui. ITO U3MEHEHHE
MPOUCXOIUT Oyiarofapsi UCMoIb30BaHMI0 cnenuduyeckoro aast uckomoi JIHK onuronykieoTuHoro 30H1a,
KOTOPBIH, MOA0OHO IpaiiMepy, B X0J1€ PEaKIUU CBA3BIBACTCA ¢ OAHOM U3 neneil amrmkona. K 5° u 3’ koHnam
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30H]1a TpUCOeIMHEHBI ryopodop u racutens GIyopeceHIIMA COOTBETCTBEHHO. [Ipr BO30Y K I€HHH MOJICKYJTbI
¢dryopodopa cBeTOM OIpeIeIeHHOW IJTMHBI BOJIHBI JJaHHASI MOJICKYJIa HCITyCKAeT CBET IPYTOH JUIMHBI BOJHBI. 3a
cdeT OIM30CTH MOJIEKyI (hiyopodopa u racutens GIryopeceHInN, HaXOASIIUXCS Ha OJJHOM 30H/E, TOCIIEAHIIA
norjom@aer ¢GIyopecleHIuo, W H3MEHEHHS aHAIWTUYECKOrO0 CHTHajla HE NPOUCXOAWT. B pesymbraTe
pacuerienus creruduueckoro s uckomoit JJHK onmuronykneoruanoro 3ouma Tag-moaumepasoil Ha dTamne
JJIOHTAIIMKA TIpU TeMmIieparypax okosio 60°C, racuTens mpekpamaer Moriaomarh (GIyopecleHIno JTaHHOMI
MoutekyJbl duryopodopa (texnonorust TagMan). C kaxaeiv koM I[P uucio ocBOOOXKIECHHBIX MOJICKYJT
(bayopodopa IKCIIOHSHIIMATILHO BO3pacTaeT (PUCYHOK 1).

3y UKD SKCnoHeHuManbHas
TeH-MULLIEHD o — amMnanduKaums
2 uMKn —<— F npu MUP

—< F -

1 umkn p— ___F
— F —

p— —__IF

— F : ——————3 35 umKn

f— T F
— F —

OHK p— —__'F
— F —

b —F
— F _—

2= p— —__F
2 konuu - E —

2= — —_F
4k0NMM g L onui e —

16 konui 1%5= 34 Munnuapna Konuia

PI/IC}/HOK 1- HpI/IHHI/IH AHAJIMTUYCCKOI'O ITpoLecca

[TocranoBka IILIP-PB ocymiectBisieTcss B cnenHaibHBIX MpHOOpax - aMIUIH(HUKATOpax, HampuMep,
«AHK-32 (32M, 48)» (UAII PAH, r. Caukr-IlerepOypr, Poccus), «CFX-96» («BioRady», CILIA), «Rotor Gene»
(Qiagen), «DT» («IHK-texnonorus», Poccus), QuantStudio5 (Thermofisher, CIIIA) uiu 3KBHBaJCHTHBIX 110
XapakTepucTUKaM (CM. . 5.1 HacTosALIel HHCTPYKLIMH).

[Tpu ammumdukammu merogom [TIIP-PB B HaGope mcronb3yroTes J1Ba OJMTOHYKJICOTUIHBIX TTpaiimepa,
¢bnmankupyronmx — cnenuduyeckuit  pparment JIHK Xanthomonas phaseoli pv. phaseoli u naBa
OJIMTOHYKJIEOTHIHBIX Ipaiimepa, ¢iaankupyromux JJHK BHyTpenHero nonoxurensnoro kontpois II1P-PB, a
Takxke ABa (uryopecueHTHbIX 30H1a. [Iponecc ammmdukanuu crenuguuHbiX (parMeHTOB 3aKIIOYAeTCs B
MOBTOPSIOIUXCA LUKIAX TeMmieparypHoi aeHarypauuu JIHK, orTxura mpaiiMepoB ¢ KOMILUIEMEHTApHBIMU
MIOCJIE0BATENBHOCTAMU M TOCIEAYIOUIEN AOCTPOMKE MOJIMHYKICOTHIHBIX Lened ¢ atux npanmMepos JJHK-
MTOJIMMEPA30M € IETEKIMEN pe3yJIbTaTOB B PEKUME PEaIbHOTO BPEMEHU.

Habop pearentoB «Xanthomonas phaseoli pv. phaseoli -PB» mo3BossieT 0HOBpEMEHHO BBISBIIATH B
OJIHOM peakIIMOHHOM cMecH crienuUIHbIN ISl BO30YIUTENs OaKkTeprUaIbHOIro oxora (aconu (pparMeHT reHa o
kaHany ¢uyopectenimun FAM/Green, a Takke BHYTPEHHHH MOJIOKUTEIbHBIA KOHTpoib (BIIK) — no xanamy
dmyopecuenu R6G/HEX/Yellow/VIC.

2.4 OrpanuveHust MeTOIAa

B uccnenyemom marepuane JTHK Xanthomonas phaseoli pv. phaseoli moxer ObiTh HEe 0OHapyXeHa 10
npuunHe uaruouposanus ILP-PB u/unu nenocrarounoii a¢pexruBHoctH Boaenenus JAHK. [ns goctixeHus
MoKazarese aHaJTUTHYECKON 4yBCTBUTEIBHOCTH MCIOIb3yeMblii HAOOP /IS BbIIETICHUS 10JKEH 00ecreunBarh
s dexruBHOCcTh BeieneHuss HK na yposue ne menee 20 %.

[IpyurHOM TOJy4YEeHHs] JIOKHOIOJOXKHUTEIBHOIO pe3yJibTaTa SBISETCS KOHTAMHMHALMS Ha JTale
Beiienieanst HK 6o mpoBenenus peakmuu TIHP-PB. JloxHOMOMOXKUTENBHBIA PE3yIbTaT BBISBISETCS C
MIOMOIIBIO OTPHUIIATENILHBIX KOHTPOJIBHBIX 00pa3ioB Bbiienenus u [IL[P-PB (1. 7.5 HacTosmel HHCTpyKIUN).



3 AHAJIMTHYECKUE XAPAKTEPUCTHUKHA

3.1 YyBCTBUTEIBHOCTH

YyscreurenpHocth [P npu ucmonb3oBanum Habopa peareHTOB «Xanthomonas phaseoli pv.
phaseoli -PB» ne menee 1,0*10° konuit JIHK B MUIIHIHTPE HPOOHL.

3.2 Cneun(pu4HOCTH

Crienn(hu9HOCT — JIOXKHOOTPHUIATEIILHBIC PE3YIbTATHI MPU aHATN3E 00pPa3IOB PACTEHU, COIEPIKAIIIX
JIHK nieneBoro o0bekTa, OTCYTCTBOBAJIH, JIOKHOIIOJIOKHUTEIBHBIC pe3yIbTaThl Mpu aHanu3e obpasmnos JJHK, e
COJIEp KaIlINX BBIMICNIEPEUUCIICHHBIE crielinduueckue GparMeHThl, OTCYTCTBOBAIIH.

4 MEPBI ITIPEJOCTOPOKHOCTMU IIPU PABOTE C HABOPOM

Paboty npoBogst B cootBeTcTBHU ¢ TpeboBaHMAMU MY 1.3.2569-09 «Opranuzamyust paboTsl 1a00paTOpHii, HCIOIB3YIOIINX
METOABl aMIUM(UKAINN HYKICHHOBBIX KHCJIOT MpH paboTe C MaTepHalioM, COAEpKalliM MHKpoopranu3Mbel -1V rpymm
[aTOr€HHOCTHY.

4.1 Heo0xoauMocTh 00yueHHsI MEPCOHAJIA

Jns paGoThl ¢ TaHHBIM HAaOOPOM PEarceHTOB HEOOXOAMUMO ydYacTHE CICIUAHCTa C BBICIINM WM CPETHUM MEIHLIMHCKHM,
OMOJIOTHYECKNM (BETEPHHAPHBIM) WII arpOHOMHUYECKAM 00pa30BaHHEM, HMOJIYYHBILETO TOMOJHUTENBHOE CHelHalbHOe 00pa3oBaHue
Ha Kypcax MOBBIIICHHS KBATH(DUKALMH [0 MOJICKYJIAPHO-OHOJIOTHIECKAM METO/IaM JTHAarHOCTUKH. [lepcoHan TOJKeH UMETh HaBBIKH
paboThl C OMOXMMHUYECKHMHU PEaKTUBAMU M COBPEMEHHBIM JIa00PATOPHBIM 000y I0BaHHEM.

4.2 Mepbl 6€3011aCHOCTH, NO3BOJIAIONINE NPEAOXPAHATH OllepaTopa

Bce koMIOHEHTHI HabOpa B MCIOJIb3YEMbBIX KOHIIEHTPALUSIX SBISIOTCS HETOKCHYHBIMU, BPEJHOTO BIMSHUS HA OPraHU3M
omeparopa He okasbiBatoT. [Ipu pabote ¢ HabopoM cienyer coofaTh 0OBIYHBIE MEPHI IPEIOCTOPOXKHOCTH AT 1aO0paTOpHid:

- MI0JIb30BATHCS JA0OPATOPHBIMU NEpYATKAMHU U HaJIeBaTh 1a00OpaTOPHbIE XalaThl;

- He IPHHUMATB MTUILY, IIHTh WIH KYPHUTH B Ja0OPaTOPHBIX IIOMEIICHUSIX;

- ocyie paboThl ¢ MpoGaMy U PeaKTUBAMH CJIeyeT TIIATEIbHO BEIMBITh PYKH BOJOH C MBIIIOM.

H30eraTh KOHTAKTa C KOXEii, T71a3aMH M CIIM3UCTHIMU 000JI0UYKaMH, NP TONAJaHWU HAa HUX KOMIIOHEHTOB Ha0opa IPOMBITh
OOJBLINM KOJIMYECTBOM BOZBL. [Ipu npremMe BHYyTph KOMIIOHEHTOB Ha0Opa peareHTOB 38 MEAULIMHCKOM MOMOIIBIO CIIEAyeT 0OpAaTUTHCS
HEMEUICHHO.

Crenuukanuy mo 6e30MacHOCTH NPEIOCTABIISIOTCS O 3aIpoCy.

4.3 Heodxoaumble Mepbl MPeI0CTOPOKHOCTH B OTHOLIEHUY BJIMSIHUSA (pu3ndecKux GpakTopoB

[Tpu ucnonbp3oBaHun Habopa peareHTOB HET HEOOXOIUMOCTH NPUHUMATh MEPBI MPEJOCTOPOIKHOCTH B OTHOIICHUU BIHSHUS
MarHUTHBIX II0JICH, BHEIIHUX 3JEKTPUYECKUX BO3ACHCTBUH, DIEKTPOCTATHYECKUX DPa3psloB, NABJICHHS HJIM IEPENajoB JaBICHUS,
neperpy3Kku, ICTOYHUKOB TEPMHYECKOTO BOCIUIAMEHEHHSI.

4.4 Heodxoqumble Mepbl NPeI0CTOPOKHOCTH MPOTUB CIIENHATBHBIX PHCKOB

ITpu wucnone3oBaHUM HAaOOpa peareHTOB HET HEOOXOJMMOCTH IPUHHMATh MEpbl IMPEJOCTOPONKHOCTH IPOTUB JIHOOBIX
CIELMANIbHBIX PUCKOB MPH HCIOJIB30BAHUH WIIH pean3alii, HOCKOJIbKY B COCTaB M3JEJIHs HE BXOIAT BEIIECTBA YEIOBEYECKOTO I
’KUBOTHOTO ITPOUCXOXKIACHHS C YIETOM UX MOTCHHAIBLHOH HHPESKIHOHHOMN MPUPOIBL.

5 OBOPYIOBAHUE U MATEPHAJIbI, HEOBXOJAUMBIE ITPU PABOTE C HABOPOM

5.1 PekomeHayeMoe H3MEPUTEIBLHOE 000py10BaHHE

[pubop mms IMLP-PB — 3aperucrpupoBanHbiii B PO u mMerommuil KaHaIBl AETEKIHH, COOTBETCTBYIOIIUE KPACHTEISIM
FAM/Green, R6G/HEX/Yellow/VIC, ROX/Orange, Cy5/Red (ambo wux CHOEKTpaqbHBIM aHajoOraM) CO CIEAYOIHMH
XapaKTEPUCTUKAMHU — Ayaxe 5036,/ Mvaxc.om. (N2 1 — 4855M/520HM, No2 — 530uM/560uM, Ne3 — 580um/620HM, Ned — 6301M/670HM), Hanpumep,
«AHK-32 (32M, 48)», «CFX-96».

5.2 Yka3aHusi 0 He0GX0AUMOCTH MCIIOJIb30BAHHUS CNIENHATBLHOT0 060PY/1I0BaHUS

PaboTy ¢ HabopoM ciieayeT MPOBOAUTh B HACTOJIBHOM OOKCe ¢ OakTepuIuaHON Jammoit (Hanpumep, BAB-IIIP-«Jlamunap-
C», BAO «JlamuHapHsie cucTeMb», T. Muacc, Poccust), ycraHoBiieHHOM B paboueii 3oue 3 (MY 1.3.2569-09).

5.3 Jlo3upyromue ycTpoiicTBa

ABTOMaTHUeCKHH (MEXaHWYECKHIi) 103aTop nepeMeHHoro oobema Ha 10-100 mku;

ABTOMaTHuYecKHi (MeXaHWYECKHii) 1o3aTop nepeMeHHoro oobema Ha 100-1000 mxi;

ABTOMaTHUeCKHH (MEXaHWYECKHIT) 103aTOp NepeMeHHOro oobema Ha 2-20 MKI;

LITATUB JUIS IaHHBIX JI03aTOPOB.

5.4 JIpyroe ucnosb3yemoe 060pyaoBaHue

MukporeHTprdyra-BCTPIXUBATEIb JJIsI MUKPOTIpOOHpOK (Hampumep, «[{ukmotemm-901»);

MHUKpOIeHTpHudyTa 17151 MUKpOIIpooupok (ctpumoB) 0,2 mi (Hanpumep, «Luxmoremn-903»);

MITaTUBHI IJIs HAKOHEYHUKOB, MUKpOIIpoOupok Ha 0,5 u 1,5 mur;

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



XONOIUIbHUK Ha 2-8 °C (ms xpaHeHus 00pasIoB).

5.5 JIaGopaTopHas nocyaa

EmkocTu 11t cOpoca HAKOHEYHUKOB U MHKPOIIPOOHPOK.

5.6 MaTtepuaJjibl H peareHThbl, He BXOJsIUe B COCTAB Hadopa
OpxHOpa30BBIe HAKOHEYHUKH IS J03aTOPOB MIEPEMEHHOTO 00beMa ¢ a3pO30IbHEIM OaphepoM;
MuKponpobupkwu (ctpumsl) 0,2 M1 ¢ mpo3payHoit kpeimrkoi st [T1P-PB;
Habop pearenToB aus BeiAeneHns HK;

OTZEJBHBIN XajaT ¥ 0JJHOPa30BbIe METUIIMHCKHE ITEPYaTKH;

KOMIUIEKT CPEZCTB Uil 00paboTku pabodero Mecra;

0JTHOPA30BbIE MEIUIIMHCKUE XaJaThl M OJTHOPa30BbIC METULINHCKHE MTEPYaTKH;
KOMILIEKT CPENICTB st 00pabOTKK pabovero Mecra.

6 AHAJIMBUPYEMBIE ITPOBbI

6.1 OT6op ¥ TPaHCHOPTHPOBKA 00pPa3L0B

OT16o0p 00pasnoB, TPAaHCHOPTUPOBKY U XpaHeHue npoBo AT B cooTBeTcTBUU ¢ [OCT 17109-88 Cost.
TpeboBanust mpu 3aroToBKax M MOCTaBKaXx.

6.2 Beigenenune HK

Jns ompeneneHuss BO3MOXKHOM KOHTaMHHalMu Ha dTtane BbiaeneHus HK B kaxayro maptuio
BBIJICTICHUS HAPSIIy C UCCIIEIyeMbIM MAaTepHaliOM BKIIIOUAIOT OTPUIIATEIbHBINA KOHTPOJIb BbiaeneHus (OKO-
B), xoTopsiii ananusupyoT naiee B [1L[P-PB.

PactBop JIHK MoxkeT XxpaHuThCs Ipu Temneparype ot mitoc 2 1o mioc 8°C B TeueHHe 5 CyTOK U Ipu
TeMIeparype He Bollie MuHyc 16°C B TeueHue roaa.
7 MIPOBEJAEHUE AHAJIU3A
7.1 loaroroBka k nposeaenuto I[ILIP-PB
1. Pa3Mopo3uTh HEOOXOIUMOE KOJIMYECTBO MPOOMPOK C peakIMOHHOW cMmechio «Xanthomonas phaseoli pv.
phaseoli -BITK» (kaxmast npoOUpKa paccunTaHa Ha moctaHoBKY 50 peakiiuii), BeIACPKaTh 15 MUHYT TpH
KOMHATHOW TeMIiepatype, MepeMeliaTh Ha MHKPOLEHTpU]yre-BcTpsxuBarene W LEHTPUPYTHPOBATh B
TE€YCHHE HECKOJIbKUX CeKYH/ JUIsl cOpoca Kameb.
2. B oraenbHOI yncTON MPOOHPKE MOAXOASIIEIO pa3Mepa CMEIIATh:
21*(N+2) mka peakiponHoit cmecu «X. phaseoli -BITK»
0,5*%(N+2) mxa TagMut IHK-nionumepasa

rie N — kKoau4yecTBO HMccjeayeMbIx 00pa3uoB, BkIwyas OKO-B, 2 — koimyecTBO KOHTpOJIeii
(ITKO, OKO).
Ipumeuanue. Ompuyamenvuvie konmpoau evioenenus (OKO-B) ananuzupyrom xax ucciedyemsvie 00pasybl,
coxpanss npu ITI{P-PB nopsook obpasyos u OKO-B, komopuuii 6vin npu evioenenuu HK.
Jlnst ynoGcTBa pacueTa BOCIOJIb3yUTECh TaOIHUIIEH.

N 1 2 3 4 5 6 7 8 9 10 11 12
PC 63 84 105 126 147 168 189 210 231 252 273 294
TM+ 15 2 2,5 3 35 4 4,5 5 55 6 6,5 7
N 13 14 15 16 17 18 19 20 21 22 23 24
PC 315 336 357 378 399 420 441 462 483 504 525 546
TM+ 7,5 8 85 9 9,5 10 10,5 11 11,5 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
TM+ 13,5 14 14,5 15 15,5 16 16,5 17 17,5 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
TM+ 19,5 20 20,5 21 21,5 22 22,5 23 23,5 24 24,5 25

[TonydyeHHy10 cMech mepeMeniaTh Ha MUKpPOIIEHTpU(yTe-BCTpsIXUBATeIe U LIEHTPU(PYTUPOBATh B TEUECHUE
HECKOJIbKUX CeKyHA. Pa3nuTe nomyueHHyro cMmech o 20 MkJ1 B pobupku Ha 0,2 MiL.

3. MIKO, OKO u uccnegyeMbie 00pa3ibl pa3MOpPO3UTh, IIEPEMENIaTh Ha MUKPOIICHTPU(YTe-BCTPSIXUBATEIC H
LHEHTPUPYTHPOBATE.



Ipumeuanue. Ecin obpazen; JJHK copepxur copOeHT (MarHUTHBIH copOeHT), He0OXOAMMO LEHTpH(YrHpoBaTh 00pasusl 1
MuHYyTy npu 10-14 ThIC. 00/MHH. ISl TOJHOTO OCaKAEHHs copOeHTa. [Ipy MCIOIp30BaHUM MAarHUTHOTO COPOEHTa MPOOHUPKH C
JHK nocne umeHTpu(yrupoBaHUs YCTAaHOBHTh B MAarHUTHBIM IITAaTHB M JOOaBJIeHHE OOpa3lOB NPOU3BOAWTH, HE BHIHMMAs
MIPOOUPKH U3 IITATUBA.

B noarorosnennsie 0,2 mu mpoOupku BHecT 1o 5 MkJ OKO, uccrnexyembix 00pas3noB U, B MOCIEIHIO
ouepenp, KO, ucnonb3yss HAKOHEUHHKM C a’3pO30JIbHBIM OapbepoM; IUIOTHO 3aKpbITh KPBIIIKH,
nepemMelaTb Ha MUKpOLIEHTpU(yre-BCTpsXUBaTese U HeHTpU(yrupoBaTh NpoOUpKHU AJis cOpoca Karenb.

4. TlomecTuTh NPOOUPKHU B aMILTU(PUKATOP B PEKOMEHTyEMOM IOPSIKE:

Ne aueiiku Oopaszey
1 KO «X. phaseoli»
2 OKO
3 ucciedyemviti oopasey 1
4 ucciedyemvlil oopasey 2

7.2 Illposenenue INL{P-PB

7.2.1 llposenenue IIIP-PB nast npudopos RotorGene 6000/RotorGene Q
1. BxiounTth npubOp B COOTBETCTBUU C MHCTPYKIIMEH 110 SKCILTyaTallHH.
3amycTuth nporpammy «Rotor-Geney.

no

3. B okne «New Run / HoBblii TecT» BoIOpaTh BKIaAKy «Advanced / JlerajibHbIii MacTepy», 3aTeM OIIIUIO
«Empty Run / Ilycroii madaon» u Haxxats «New / HoBb1ib».

4. B oTkpbIBIIeMCsl OKHE BBIOpaTh THIT poTopa «36-Well Rotor / 36-siyHO4YHBIiT pOTOP» U ITOCTABHUTH AJIOYKY
B okHe «Locking Ring Attached / Koabuo 3akpemnsieno», Haxars «Next / lamee».

5. B otkpsiBiIeMcst okHe ycTaHOBUTH «Reaction Volume / Oobem peakuumu» 25 MKII, yoOpaTh rajouky «15
pL oil layer volume / Oobem maciia / Bocka» u Haxath «Next / lamee».

6. B oTkpsiBIIeMCs OKHE HaxkaTh KHONKY «Edit Profile / PeqakTop npodunsn», Haxars «New / HoBblii» 1
BeiOpaTh «Cycling (default) / HlukaupoBanue (mo ymoud.)». 3amaTh MporpaMMy aMmIuTd(UKAIUNA CO
CIICAYIONIMMHU TTapaMeTPaMH:

[lar Tewmm., °C Bpewms Jerexnus Kpacurenu IToBTOpOB
1 95 5 mins No acquiring 1
95 15secs | No acquiring
Cycling . FAM/Green 50
60 40 A
SECS I ACUINNG ) peGIHEX/Yellow/VIC

7. B oxue «Edit Profile / Penakrop npoduisy» naxats KHONKY «OK».
8. VYcTaHOBUTH 4yBCTBUTEIHHOCTH MpHOOpa B obmactu Hactpoek «Chanel Setup / YcranoBka kanajiay,
ucnoib3ys kiapuiy «Edit Gain / YpoBenb curuaiaax»:
Green — 5
Yellow -6

Ilpumeyanue. npu_803HUKHOBEHUU NPODJIEM (CBA3AHHLIX C 0CODEHHOCMbIO padombl npudopa, a
UMEHHO C YCHMAHO0G/ICHHbIM ONMUMAIbHLIM_OUANA30HOM YPOBHA YCUICHUSA_CUZHA1A_(hiyopecuenyuu
nO_uenesblm_Kanaunam) HeodxXo0umo npu nociedywuiux zanyckax npubopa oaa ITII[P-PB RotorGene
6000/RotorGene O na ymane 8 nynxkma 7.2.1 npogecmu_agmomamuyecKylo OnmuMu3ayuio ypoeHeii
CUZHAIA CO2NACHO CIEOVIOW Il UHCMPYKUULL:

B okne «New Run Wizard / Macmep nosozo mecma» wnaxcamos «Gain Optimization /
Onmumusayus ypoeHs CUZHALAY .
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B omxpuwiswemcs oxne naumu u Haxcams na exaiaoky «Channel Settings / Yemanosexu kananoey.

B nosisuswemcs cnucke xananos sviopame «All Channels / Bce kananvy u nascamo «Add /
JHobasumuy.

B noseuswemcs oxne «Auto-Gain Optimization Channel Settings / Ycmanosxku Aemo-
onmumusayuu ypoensa cuznanay naxcamo «OK / AA» ons kaxcooeo kanana.

Ilocne 3axpuimus oxna «Auto-Gain Optimization Channel Settings / Ycmanoexu Aemo-
onmumusauuu ypoeus cuznanay nocmasums 2anouxy «Perform Optimization Before 1 st Acquisition /
Boinoanumes onmumusayuio npu 1-n wmaze oemexyuu» u nasxcamo «Close / 3axpoimepy.

Haxatp knaBuiry «Next / lanee».

3amycTuTh ammunpukanuio kHonkou Start run / Crapr.

B mosBuBIIEMCst TIOcTie Hadana padoThl MpUOOpa OKHE CO CBEIASHUSMHU 00 oOpa3iax BHECTH Ha3BAHUS
obpasmoB, B cronbie «Type / Tum» ykazate «Unknown / O6pasem» aias oOpasios, «Positive /
Monoxurenbubin» st [IKO u «Negative / Orpunarensnsiiiy 1 OKO. Haxare kinaBumry «Finish /
3aKOHYHUTHY.

ITo 3aBeprenuu [1LI[P-PB orpaboTanubie npoOUpKU yTHIM3UPOBATh B COOTBETCTBHH C PEKOMEHIALIUSMU 110
opranuzanuu [ILIP maGoparopuu, cormacho MY 1.3.2569-09 «Opranu3zanusi paboThl J1abopaTopwid,
UCIIONB3YIOUIUX METOAbI aMIUTU(UKAIINN HYKJIEMHOBBIX KUCJIOT IPH paboTe ¢ MaTEpHaIOM, COJIep KaIlluM
MHKpoopranusmsl [-IV rpynn maroreHHocTn».

7.2.2 Tiposenenue INIP-PB nis npudopa CFX96

Bxuttounts npubop B COOTBETCTBUU C HHCTPYKIMEH MO 3KCILTyaTalluu.

3anyctuth nporpammy «Bio-Rad CFX Manager».

B wmento File BeiOpath New—Protocol. B mosiBuBIIeMCs OKHE 3a1aTh IUKJIOTPaMMy CO CIICIYHOLIMMHU
napaMmeTpamu:

Sample Volume 25 pl

1. 95,0 C for 5:00
2. 95,0 C for 0:15
3. 60,0 C for 0:40

+Plate read
4. GOTO 2,49

END
Haxare OK u coXpaHHUTh MPOTOKOJI HA KOMITBIOTEPE B YI00HOM paboueii marke.
BHectu cBenenus 00 oOpasiax u kpacutessix. s atoro Bo Bkiajike Plate Beiopats omuro Create New.
Hasxatp kHonky Select Fluorophores. B nosBuBmemcs okue Beiopats kpacutenu FAM, HEX Haxars OK.
O0603HaYnTH Ha MJIAIIKE MECTOPACIIONOKEHNE 00Pa31OB:

- [TepBas nmynka — IIKO. {51 3TOro BeIAETUTH JYHKY, B KOTOpoil Haxoautces npooupka ¢ I1KO, u B rpade
Sample Type BeiOpats ctpouky Positive Control.

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

- Cnenyromas JyHKa - HCCIIETyeMBbIi oOpaserln 1, 3aTeM — ucclieyemMblil oopaserr 2 v T.J1. B COOTBETCTBHU C
1. [Topsinok cienoBanusi 00pa3uoB. /{151 5TOro BBIAECINTH BCE OCTABIINECS JIYHKH, B KOTOPBIX HAXOISTCS
npobupku ¢ obpasuamu, u B rpade Sample Type BeiOpath ctpouky Unknown.
3anaTh U3MEpEeHHE CUTHajla BO BCEX MPOOMPKax MO BHIOpaHHBIM KpacuteisMm. [ 3TOro BbIIEIUTH Ha
TUTAIIKe JIYHKH CO BCceMM HccienyeMbiMu npodupkamu (Bkiatodas [TIKO u OKO) u nmoctaBuTh rajoyku B
kosioHke L.oad HanpoTHB Ha3BaHMI BCEX BHIOPAaHHBIX B I1.5 KpacUTENEH.
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3anaTh Ha3BaHUS BCEX HCCIEAyeMbIX o0pa3uoB. J[Js 3TOro BBIIEIUTH JTYHKH, B KOTOPBIX HaXOISTCS
poOupKu ¢ 0603HavaeMbIM 00pasiioM. B rpade Sample Name BBecTr (Mu BRIOpATh U3 YK€ HMEIOIIIMXCS)
UMsI COOTBETCTBYIOIIETO oOpa3ia. 3aTeM IMOoCTaBUTh Tanouky B coceqneid rpage Load. IToBTopuTh TO %€
camoe JJIsi OCTaBIIUXCSI 00Pa3IloB.

Haxares OK. JlaTh UM miamke ¢ yKa3zaHHEM JaThbl SKCIIEPUMEHTAa M COXPaHUTh NMOJYYCHHBIH (aiin Ha
KOMIIbIOTEpE B y100HOI paboyeii marnke.

Hauate paboty npubopa. st aToro BeIOpaTh 3akianky Start Run, B koTopoi Haxxats kiaBuiry Start Run.
3amate ums Oynymiero (aiina ¢ ykaszaHMeMm JaThl NpoBeneHus skcrnepuMmeHTa. CoxpaHuTh (aiiia Ha
KOMIThIOTEPE B YI0OHOM paboueii mamnke.

3adukcupoBaTh B pabodeM KypHalie Ha3BaHue (aiia.

ITo 3aBepmenuu [T1P-PB orpaboranHbie TPOOUPKH yTUIM3HPOBATH B COOTBETCTBUH C PEKOMEHAALUSAMH 1O
opraam3anuu [1[P maGopatopuu, cormacio MY 1.3.2569-09 «Opranuzamus paOoTsl J1abopaTtopuii,
MCIOJIB3YIOUINX METO/IbI aMIUIA(PUKAIIMK HYKIEMHOBBIX KUCIIOT MPU paboTe ¢ MaTepHalioM, COAEPIKALTIM
MHKpoopranusmsl -1V rpynn nmaroreHHocT».

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

Bxuttounts mpubop B COOTBETCTBUU C MHCTPYKIIMEH 110 SKCILTyaTallHH.

3anyctuthk nporpammy ANK Shell.

BriOpatb Britanky «BbIcTphlii cTapT». B mosiBuBIIeMcs: okHe BBIOpaTh Kpacutenu FAM, R6G. 3agate uMs
Oynyuiero daiina, a Takke BeIOpaTh THI IIprbdopa (32 npodupku wiu 48 mpoOUPOK).

B okHe « AMIUIM(UKATOP» 3a]1aTh IPOrpaMMy aMILTU(PHUKALHH.

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

Bo Bknaake «O0pa3ub» BHECTH ONKMCAHUE HCCIEAYEMBIX 00Pa3I0B U pacCTaBUTh 00pa3LIbl 110 TUIAHIIETY.

3aHecTH B paboumii )KypHai Ha3BaHUeE (ailsla TaHHBIX, COOTBETCTBYIOIIEE UCCIIEAOBAHUIO.

Jliid 3amycka ucciejoBanus HaxaTts Crapr.

ITo 3aBepmenuu [11[P-PB orpaGoranHble MpOOUPKH yTUIM3HPOBATH B COOTBETCTBUU C PEKOMEHAALUSAMH MO
opranuzanuu IILP naGoparopuu, cormacho MY 1.3.2569-09 «Opranuzanus paboTsl jgabopaTropui,
UCIIONB3YIOUIUX METOAbI aMILIU(UKAIIMN HYKJIEMHOBBIX KUCJIOT IPH padoTe ¢ MaTEepHaIoOM, COJIepKaIlliM
MHKpoopranusmel [-IV rpynn nmaroreHHoCTI».

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

Bxirounts mpuOop B COOTBETCTBUU C MHCTPYKIIMEH MO SKCILTyaTallly.

3anyctuth nporpammy «RealTime_PCRy.

ITepen mpoBeneHHeM aMIUTU(UKAIMA HEOOXOIUMO 3arlOJHUTHh IPOTOKOJI HCCIICIOBaHUS (BKJIaJIKa
«IIpoToko»). B xaxmoit cTpoke HEOOXOAUMO OTPETAKTUPOBATH CIICTYIONTNE JaHHBIC:

- Ne (HOMep mpoGupKm)

- R (mo6aBnenue ny0eir)

- Tun npooupku (00pa3zerr, MoJIOKUTESIBHBIA KOHTPOJIb, OTPULIATSIILHBIA KOHTPOJIb U T.11.)

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



7.
8.

[Tocne 3anmosiHeHHs TaOIUIIBI C TAHHBIMU O MPOOMPKAX HEOOXOAMMO yKa3aTh PACIOIOKEHHE MPOOUPOK B
osoke amrmuukaTopa. Pacnonoskenue nmpoOUpok B 00Ke aMIuiipuKaTopa CXeMaTHIHO OTOOpaKaeTCs B
IIPaBOM HUKHEHN YaCTHU OKHA.

3amyck  mporpamMMbl  aMIUIM(UKAIMK ~ OCYIIECTBISETCS BO  BKJIAIKEe «3amycKk MPOrpaMMbl
aMILUIn pUKATI .

[lepen 3amyckoM HEOOXOAWMMO BBIOpPATH 3apaHee CO3JaHHYI0 MpPOrpaMMmy aMIiuIM(puKanmuu,
OTPEaKTUPOBATh 00BbEM paboueii cMecH B Mpodupke (25 MKI).

[TapameTpbl aMIIHQUKAIIIN:

[uxn IToBropsr | Iar Bpems | Temneparypa | Jlerekuus
1 1 1 05:00 95,0
2 50 1 00:15 95,0

2 00:40 60,0 Bxirouena

Haxartb kHOIIKY «3anycTHTh HPOrpaMMy».

ITo 3aBepmenuu [1LP-PB oTpaboTannbie mpoOUpPKH yTUIM3UPOBATH B COOTBETCTBHH C PEKOMEHIAIMSIMHU 110

opranm3anuu [II[P maGopatopuu, cormacio MY 1.3.2569-09 «Opranuzanust paboThl J1abOpaTOpHid,

HUCIOJB3YIOIHNX METOIbI aMHJII/I(l)I/IKaIII/II/I HYKJICUHOBBIX KHUCJIOT IIpH pa60Te C MarcpuajioM, COACPIKAIIUM

MHKpoopranusmsl [-IV rpynn nmaroreHHocT».

7.2.5 llposenenue IIP-PB nis mpudopa QuantStudiob.

Topsiook camocmosmenvro2o cozoanus npomokona «Phyto_DNA»
A. Brniouums npubop 8 coomeemcmeauu ¢ UHCmpyKyuel no 9KCniLyamayuu.
b. 3anycmumus npoepammy «QuantStudio Designs & Analysis Softwarey.

B. Haocamwv knonky Cozdame sxcnepumenm (Create New Experiments) . Bo
sxnaoxe Ceoiicmea (Properties) ¢ cmpoxe Hazeanue (Name) saoamo ums (nazeanue) Phyto DNA
akcnepumenmy. Hasxcamo enuzy oxna knonky /Janee (Next).

& QuentStudio™ Design & Analysis Softwere v1.43 - o x

File Edit Analysis Tools Help

Method Plate Run Results Export

Experiment Properties 0; 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

I'. Bo exnaoke Ipomokon (Method) 3adame yuxnoepammy co credyowumu napamempamu.
Ob6vem (Volume) 25 ul

Bpews Pecucmpayus Yucno
Hlaz Cmaous Temnepamypa Bpemsa U3MeHeHUs pay .
cueHana YUKI06
memnepamypbl
1 Yoeporcanue 95°C 05:00 3,18°C/s —
1 95°C 00:15 3,18°C/s 0
2 e 60°C 00:40 2,44°C/s ™ >

Haoicamo knonky Jlanee (Next).



Teumneparypa HarpeEa KPEIIEH

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

60 °C

00:00:40

30|

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

Plate Attributes

Passive Reference Mone

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

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

- Haoicamo na xknonky /lobasums (Add). B nossuswetics cmpoxe 6 epage Penopmep (Reporter)
sviopams VIC. B epagpe Hazeanue (Name) nanucame HEX. B epagpe Facumens (Quencher) esiopams NONe,

Hascae Ha ﬂ‘l@ﬁk‘y.

Quick Setup Advanced Setup

— Targets Add
Name Reporter Quencher Comments

O W ram FAM None

| HEX vIC None

JK. Jlns coxpanenus npomoxona naxcamos knonky Coxpanums (Save)

npomoxon «Phyto_DNA» 6 yoobuyro nanky.

Task

|T_'i Action | v
Quantity

v X

v X

O: Save w
* . Coxpanumo

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

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

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

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

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

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

cojiepKaluM MUKkpoopranusMmsl [-1V rpynn natoreHHOCTHY.

7.2.6 TIpoBenenue I P-PB nast npudopa Gentier 96E/R

Bxirounth prOop B COOTBETCTBUU C MHCTPYKIIMEH MO SKCILTyaTalllu.

3anyctuth nporpammy Real-time PCR System

Hasxxats New Experiment

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

Haxxates New

Bo Biiagke Run Setting 3agate nporpammy aMiutidUKamug co CISAYIOIMIUMU TapamMeTpam

M wnh e

ISR

Stage Stage Type | Cycle | Time | Temperature | Fluorescence

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

7. Bo Brimagke Experiment BeictaBuTh 00beM peakinnonHoi cmecu 25 Mk (Reaction Volume 25ul)
IepetiT Bo BKiIaaKy Sample Setting
9. O003HaYNTH HA TUTANIKE MECTOPACTIOIOKEHUE 00PA3IIOB:

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

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

- Cnenyromast JIyHKa - UCCIIeTyeMblii oOpaselr 1, 3aTeM — uccieayembiid oopasel] 2 U T.1. B COOTBETCTBHH C
.4 IlomecTuTh NPOOMPKH B aMIJIM(PUKATOP B peKOMeHAyeMoM mopsiake. /7 3TOro BbIIEIUTH BCE

o

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

crpouky Unknown.

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

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

ITo 3aBepmienuu [1L[P-PB orpaboTranHble MPOOHPKH yTUIM3UPOBATH B COOTBETCTBHH C PEKOMEHJAIMSAMHU IO
opranuzanuu [P mabopartopuu, cornmacao MY 1.3.2569-09 «Opranuzarus paboTsI 1a00paTopuid,
MCIOJIB3YIOUINX METO/IbI aMIUTM(HUKAIIMHM HYKJIEMHOBBIX KUCIOT IpU paboTe ¢ MaTepuaIoM, COAepKaIluM
MHKpoopranusmsl [-IV rpynn maroreHHocTI».
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7.3 Ilpoueaypa u3mMepeHusi pe3yibTaTOB aHAJIN3A

OreHky pe3ynbpTaToB mpoBosAT ¢ momotibio [10 nmpudopos ans IIIP-PB, nanpumep, «AHK-32 (32M,
48)», «CFX-96» unu skBUBaNEHTHBIX UM (cM. 1. 5.1 HacTosAmel nHCTpykIMK). Kputepuem peructpanuu pocra
curHana QuryopecleHIy (Haaudue KMHeTHIeCKOW KpuBOHM pocta curHana ¢uyopecuennun) B [10 mpudopos
SBJIICTCS BeMU4MHA moporoBoro nukina Ct, xoropas o3HauaeT o0y BenuumHy MeHee 50. OtcyrcrBHE
peructpauuu pocra curtana npubopom omnuckiBaetcs 110 npubopa, Hanmpumep, Kak mpeleibHas BelIWYHMHA
moporosoro ukia (Ct > 50 B mpubdopax «AHK»), mu6o kak ee orcyrcrue (N/A B ipudopax ¢pupmer «BioRad»)
u 1.11. [TonpoOunas nHGopmaIus nprBeeHa B pyKOBOJICTBE 0 IKCILTyaTallid KOHKPETHOTO Mpudopa.

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

«Slope Correct/KoppekT. YKJIOHA» [Ipumeuanue. [Ipu evinonnenuu onepayuu «Koppexyus ykiona» neo6xooumo
cnedumn, ymoovl He NPOUCXOOULO KAPOUHATbHBIX USMEHEHUTI 8 PUCYHKE KUHEMUYEeCKUX KPUBbIX (Hanpumep, Kpusvle 0e3 noovema
Gyopecyenyuu nocie «Koppekyuu YKIona» npeoopasviomest 8 JUHUU ¢ NOTOACUMENbHOU OUHAMUKOU (DyOpecyenyuu u yaiom
Haknona). Eciu 6 pesyniomame nposedenus 0aHHOU onepayuu npoucxoosm KapouHaibuble USMEHEHUsl 8 PUCYHKE KUHEMUYEeCKUX
Kpugwvlx, mo onepayuio « Koppexyus yxionay mosicro npogooums TOJIbKO 015 06paszyos c noovemom ¢iyopecyenyuu 8 0aHHOM
xanane, m.e. HOJIOZKHTEJIbBHBIX no daunomy kaunany!

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

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

5. IIpoBecTn mHTEpHpETALNIO PE3YyJIHTATOB, KAK OMKMCAHO B I1.7.6 HACTOSIIEH HHCTPYKIIUH.
7.4.2 OopadoTka pesyabtaToB [IL[P-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. VYCTaHOBHTH pacyeT pe3ysbTaToB aHanu3a MeTogoMm Regression. J{is atoro B Mento Settings Beiopars Cq
Determination Mode—Regression.
3. TlpoBecTr HHTEpHIPETAIUIO PE3YIHTATOB, KaK OITUCAHO B 11.7.6 HACTOSIIEH HHCTPYKITUH.
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7.4.3 O6padoTka pesyabraToB IIIIP-PB nist mpudopos Dtprime/Dtlite
1. Tlocne 3aBepuieHUs: aMIUTM(UKALIMU OTKPHITH HYKHBIH (aiin B mporpamme «RealTime_PCRy.
2. Ilepen oLeHKO pe3yabTaTOB HEOOXOAMMO YCTAHOBUTD CIIEIYIOIINE HACTPOUKH:
— Tun ananuza: MyJabTHILIEKC
— Meron: I'eomerpudecknii

o SIDD .. v
— Bbl6paTb OIITUYCCKHUU KaHaJl

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

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

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

w

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

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

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

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

4. TlpoBecTH MHTEPIIPETAIMIO PE3YIBTATOB, KaK OMHMCAHO B I1.7.6 HACTOSIIECH HHCTPYKIIUH
7.4.6 O6paborka pesyasraroB IILP-PB nas npudopa Gentier 96E/R.

1. Tlocrne 3aBepiieHus aMIUTH(UKAIIMK OTKPBITH HYKHBIH (aiin B mporpamme Real-time PCR System.
2. Tlepeiitn Bo ckiaaky AnalysiS u mpoBecTH HWHTEPIPETALMIO Pe3yJIbTATOB, KaK OMUCAaHO B IM.7.6

HACTOAIIEH UHCTPYKIIHH.
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7.5 Yuer pe3yjibTaTOB aHAJIM3a

Pe3ynbrarsl aHanu3a He MOJIEKAT YUETY:

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

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

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

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

Pe3ynbrarsl aHanm3a MOAJIEKAT YUETY:

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

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

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

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

FAM/Green cBumerenbCTByeT O Hamuumu B oOpasme crneunugpudeckoro ¢parmenta JHK Bo30ymautens
OakTepuaibHOro oxkora (haconu. Beiauunna noporoporo nukia Ct mpu 3ToM He UMEET 3HAYCHUS.
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7.6 UuTepniperanusi pe3yjabTaTOB aHAJIM3A ¢ HCNOJb30BaHNEM HA0Opa peareHToB
«Xanthomonas phaseoli pv. phaseoli -PB»

Kunetnueckast KpuBasi pocta CUTHANIA
(hIyopecIeHITH 10 KaHATy

R6G/HEX/
FAM/Green Yellow/\VIC O6pa3zen WNurepnperanus

Xanthomonas phaseoli BIIK
pv. phaseoli

Pe3ynbraTsl Bcero aHaim3a He MOAJIeKaT yu€Ty B JII0OOM U3 CIEYIOUINX CIyyacB

JI0)XKHOOTpULIATENIBHBIN PE3YJIBTAT,

- 000t KO unrubuposanue I11[P-PB

OKO, |/lo)xHOOTpHULIATENBHBIN PE3YIIbTAT,
OKO-B |unru6uposanue I111P-PB

JI0KHOIOJIOKUTENBHBIA PE3YNIbTAT,

OKO-B
KOHTaMHHaIus B rpoiiecce BoiaeneHuss HK

+ 000 =
OKO  |JIoXHOIONOXUTEIbHBIA PE3YJIbTAT,

KOHTaMHUHaIs B xoje rnocranosku I111P-PB

PeBynBTaTH aHaJIu3a HC I104JICXKAaT y‘IéTy JIA KOHerTHOﬁ HpO6BI

.HO)KHOOTpI/II_IaTeJ'ILHHﬁ pe3yJbTar,

B B npooa uHruobuposanue [111P-PB

Pe?;y.]II)TaTI)I aHaJInM3a nmojjicxkar y‘-IéTy IIpH OJYUYCHUU CICAYIOINX PE3YJILTATOB

HaGop pearenTos crneniuduyeH B OTHOLICHUU

" o6t KO Xanthomonas phaseoli pv. phaseoli
OKO-B
- + KOHTaMI/IHaHI/IH u I/IHFI/I6I/IpOBaHI/Ie OTCYTCTBYIOT
OKO
B npoGe ne o6Hapyxena JIHK
— + . .
npota Xanthomonas phaseoli pv. phaseoli
<40 ct i06oi B mpo6e oonapysxena JJHK Xanthomonas phaseoli

pv. phaseoli
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8 YCJIOBUSA XPAHEHUSI, TPAHCIIOPTUPOBAHUSA U DKCIIVIYATALIUA
8.1 YcioBus xpaneHust

Habop pearentor «Xanthomonas phaseoli pv. phaseoli -PB» ciiexyeT XpaHUTh B CyXOM, 3alHIIICHHOM
OT cBeTa Mecte ipu Temneparype ot MuHyc 18°C no munyc 20°C. CyMMapHbIid CpOK XpaHEHUsI TIPU TEMIIEpaType
ot ntoc 2 10 ioc 8°C He JOJDKEH MPEBBIIATh 5 CYTOK B TEYEHUE CPOKA TOJHOCTH HAOOpa PearcHTOB.

8.2 YcJ10BHSI TPAHCIIOPTHPOBAHUS

TpancnoptupoBanne Habopa peareHToB «Xanthomonas phaseoli pv. phaseoli -PB» momkHO
MIPOU3BOUTHCS KPBITBIM TPAHCIOPTOM (AaBTOMOOHWJIBHBIM, JKEJIC3HOMOPOKHBIM JHOO BO3AYIIHBIM) IPH
temreparype oT Munyc 18°C no munyc 20°C. Jlonmyckaercs TpaHCIIOPTUPOBAHUE JI0 S5 CYTOK MPU TEMIIepaType
1o itoc 8°C.

8.3 Cpok rognoctu

Cpok roxnoctu Habopa «Xanthomonas phaseoli pv. phaseoli -PB» cocrasisier 12 MmecsieB ¢ aathl
BBIITyCKa MPEIIPUATHEM-H3TOTOBUTEIICM.

Cepun HaOOPOB PEAreHTOB C MCTEKIIUM CPOKOM TOJHOCTH NMPUMEHEHUIO He Toexkar. CpoK roJHOCTH
BCKPBITBIX PEareHTOB COOTBETCTBYET CPOKY T'OJHOCTH, YKa3aHHOMY Ha THKETKAX Ul HEBCKPBITHIX PEarcHTOB,
€CJIM B MHCTPYKIIMU HE YKa3aHO HHOE.

8.4 Undopmanus no 6e30nacHON yTUIN3aunu

Hcnonp30BaHHBIE TPOOMPKH C aMIUIMKOHAMH, HAKOHEYHHWKH, TEPYaTKH, BETOIIb I O0OpabdOTKH
noBepxHocrel B [11[P-00kce, coOMparOT B IIIACTHKOBBIC 3aKPBIBAIOIINECS EMKOCTH, BBIHOCAT B Pa00YYIO 30HY
4-1 (n6o crienuanbHO MpeIHa3HAYeHHOE BCIIOMOTaTeIbHOE TOMEIICHHUE) C IEIIBI0 TIOCIIEAYOIIEH HHAKTHBAIIUN
(MVY 1.3.2569-09).

Ha0ops! ¢ UCTEKIIMM CPOKOM T'OJTHOCTH, a TaK)KE€ B CIIydae IMOBPEXAECHUS YHAKOBKH, YTUIM3UPYIOT IO
KJlaccy A, Kak 3IMHUJEMHUOJIOTUYECKH Oe30macHble OTX0Abl, Mo cocraBy npubmmkenHole k TBO (CanlluH
2.1.7.2790-10).

8.5 N'apanTuiinbie 00513aTEILCTBA POU3BOAUTEIIS

[IpenmpusTHe-MPOU3BOIUTENb TAPAHTUPYET COOTBETCTBHE (PYHKIIMOHATIBHBIX XapaKTEPUCTHK Habopa
TpeOOBaHUSAM, YKa3aHHbIM B TEXHUYECKOW M SKCIUTyaTallMOHHOW JTOKyMEHTAalld, B TE€YEHHE YCTaHOBJIEHHOTO
cpoka rogHocTH (12 MecsieB) nmpu coOII0AEHNN BCeX YCIOBUI TPAHCIIOPTHPOBAHHUS, XPAHEHUS U IPUMEHEHHS.

Pexnamanuu Ha kadectBo «Xanthomonas phaseoli pv. phaseoli -PB» nanpapnsate Ha npeanpusitue-
uzroroButeib OO0 «HIID Cunton» (125499, Mocksa, Kponmtaarckuii 6ynbBap, 1. 39, k. 1., mom 1 kom. 43/PM
12-3, ten. (495)984-69-93, daxc. (499)977-74-55, E. mail: syntol@syntol.ru).

I[Tpu BBIsSIBIEHNU TOOOYHBIX AEHCTBHI, HE YKa3aHHBIX B UHCTPYKIMH 110 IPUMEHEHHIO Habopa peareHToB,
HEeXKeJIaTeJIbHBIX PEaKIMil MPU €ro UCIHOJIb30BaHUU, (PAKTOB M OOCTOSATENHCTB, CO3AAIOIINUX YIpO3y KU3HU U
3JI0pPOBBIO TpaX/JlaH M MEAMLIMHCKUX pPaOOTHUKOB INpH NPUMEHEHUH Habopa peareHTOB, PEKOMEHIYyeTcCs
HampaBUTh coob1ieHne Ha npeanpustue-usroropurenb OO0 «HII® CunTtom» no aapecy, yka3aHHOMY BbIIIE, U
B YINOJHOMOYEHHYK TI'OCYyJAapCTBEHHYIO PETYJIHPYIOIIYI0 OPraHU3alMI0 B COOTBETCTBUM C JEHCTBYIOIIMM
3aKOHOAATEIbCTBOM.

Jara mocneaneit pexakmun: 14.01.2026.
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