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1 HABHAYEHUE U OBJIACTSH IPUMEHEHUSA
1.1 ITotHOE HA3BaHUE

Habop pearenrtoB s muddepennmanbaoit muarnoctuku U Boisiienus JJHK Dickeya solani u Dickeya
dianthicola (Bo3Oyauteneir 3aboseBanus Kaprodens "depHas HOXKKA') METOJOM IOJMMEPa3HOW IICITHOM
peakiuu B peanbHoM Bpemenu (IT1[P-PB) «Dickeya-PB».

1.2 Ob6saacTh NpUMEHeHus

HaGop pearentoB «Dickeya-PB» npennaznauen s oonapyxenuss JJHK Dickeya solani u Dickeya
dianthicola (Bo30ynuTeneli 3a0oneBanus kapTodens "depHas HOKKa'").

Dickeya solani- »5to Oaktepusi, BbI3bIBaroIas  3a0ojieBaHMe  "depHas  HOXKA" U MsTKas
rHWIBb y Kaprodens . CUMOTOMBI  JIaHHOW OakTepuu 4YacTO HEOTIMYUMBI OT CHMIITOMOB, BBI3BIBACMBIX
Oakpepueii ponaa Pectobacterium. Opnako Dickeya solani sBisercs 0Oojiee BUpPYJIEHTHOH H  ObICTpee
pacrpocTpaHsIeTCs Mo PaCTEHHIO.

Dickeya dianthicola- sra Gakrepus Take BbI3bIBae€T 3a0ojieBaHue "depHas HOXKa"y Kaproders,
OJTHAKO, TIOMUMO KapTOQeisi MOXKET TOPIKaTh TAKHE KYJIbTYPhl KaKk TOMAT, Ta0aK U UPHUC.

HaGop MoeT OBITh MCIIOJIb30BaH B JIAOOPATOPHBIX IEHTPAaX M MHCTHTYTaX, MPOBOISIINX KOHTPOIb
(UTOCAaHUTAPHOTO COCTOSIHUSI PACTEHHI, B TOM YHKCIIE [MOCAJOYHOrO MaTepuaia B ueisx oonapyxenus JTHK
oaxtepuii Dickeya solani u Dickeya dianthicola. Habop mo3BosisieT kaueCTBEHHO OINPEAC/IUTh, COACPIKUTCS JIH
B oopasue JIHK Gaxrepuii Dickeya solani u Dickeya dianthicola.

Jlnarnoctrka pacteHuit kaproderns ¢ momoribio Habopa «Dickeya-PB» Bo3MoOkHa Ha BCEX dTamax ero
BEreTallMOHHOTO Pa3BUTHsI METOIOM TOJIMMEPa3HOM 1IEITHOM peakiuy B peanbHoM Bpemenu (I11IP-PB).

2 XAPAKTEPUCTUKA HABOPA

KoMmoHeHTbI Habopa SBISIFOTCS 0JTHOPA30BBIMH.

Hab6op pearenroB «Dickeya-PB» He TpeOyeT TeXHHYECKOTO 00CITYKMBAHUS U KAIMOPOBKU.

2.1 CocraB nadopa

HaGop pearenToB cOCTOUT U3 4 KOMIIOHEHTOB.

Ne CocTaB KOMILJIEKTA Onucanue O0beMm KoJ-Bo

IIpo3paunas )KUAKOCTh

1 | Peaknmonnas cmech «Dickeya-BITK»
CBETJIO-CUPEHEBOTO 1(BETa

1,10 mn | 2 mpoGupku

npo3pavdHast 6CCLIBeTHa$[

2 | SynTaq JHK-nommepa3za T+, 5 en/mxn 0,05 mn | 1 mpobupka

KHUJKOCTh
[TonoxuTenbHbIN KOHTPOJIBHBIN 00paserl,
coxepskamuii JIHK Dickeya solani u Dickeya npo3payHas OecrBeTHas

3 | oAcPkall A y y posp 1 0,10 M | 1 mpobupxka
dianthicola KUIKOCTE

KO «Dickeyay

IIpo3pavyHas 6eCHBeTHa}I

4 | OtpunarenbHblil KOHTpONIbHBIN 00pazer;, OKO
KHJIKOCTD

0,20 mn | 1 mpoGupka

2.2 Kosin4ecTBO aHAJIM3HPYEMbIX P00
Habop paccunrtan va nposenenue 100 peakiuii, BKIt09ast KOHTPOIBHBIE 00Pa3IIBI.

2.3 IlpyHuun meroaa.
Oonapyxenue crneruduueckux pparmenros JJHK Dickeya solani u Dickeya dianthicola ocHoBaHo Ha

HCII0JIb30BAHUN METO/1a MYJIbTUILIEKCHOM NOJIMMEPA3HOU LIETTHOM PEAKIUU C IIOJYyYEHUEM PE3YJIbTaTa B PEKUME
peansHOro Bpemenu — [11{P-PB.

B ocnoBe meroma III[P-PB nexuT u3mMeHeHue curHaiga (QIyopecUEHIMH B XOJ€ peakiuH. ITO
W3MEHEHHWE  TPOUCXOAUT  Onarojaps  WCIOJb30BaHWIO  cnenuduueckoro  mis  uckomoit  JIHK
OJIUTOHYKJIEOTUAHOTO 30H/a, KOTOPBIN, OJ00HO IMpaiiMepy, B X0/Jie peaKIMH CBS3bIBACTCA C OJHOM U3 Lenen
ammuinkoHa. K 5 w3’ koHumam 30HAa mpucoeAuHeHbl Guyopodop U TacuTenb (PIyopecleHlIHd
cooTBeTCTBeHHO. [Ipu BO30OYykaeHNUN MOjeKyJbl (ayopodopa cBeTOM ompeneaeHHON MJIMHBI BOJHBI JaHHAs
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https://en.wikipedia.org/wiki/Bacterium
https://en.wikipedia.org/wiki/Bacterial_soft_rot
https://en.wikipedia.org/wiki/Bacterial_soft_rot
https://en.wikipedia.org/wiki/Potato
https://en.wikipedia.org/wiki/Pectobacterium

MOJIEKYyJIa MCIyCKaeT CBET APYrod IJIUHBI BOJHBL. 3a cyeT OJU30CTH MOJEKyd (uiyopodopa M TacUTENs
(GyopecueHIIMY, HaXOIALIMXCS Ha OJHOM 30HJE, MOCIEAHUN MOIOoIAaeT (hIyopecleHLn0, U U3MEHEHUs
AHAJTMTUYECKOT'O CUTHAJIAa HE MPOMCXOIUT. B pesynbTare paciiervieHus cneuuduyeckoro ans uckomoit JJHK
OJIMTOHYKJIEOTUAHOTO 30HAa Tag-moiauMepa3oil Ha 3Tale IOHTalluy [IpU TeMriepaTtypax okosio 60°C, racurens
MPEeKpaIaeT MorIomarh (GIyopecleHIInIo JaHHOH MoJieKybl (hiayopodopa (texHomorust TagMan). C kaxapim
rukiioM [P guciio ocBoO60kAeHHBIX MOJIEKY Guryopodopa IKCIIOHESHITHAILHO BO3pacTaeT (PUCYHOK 1).
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Pucynok 1 — [IpuHIun aHaauTHYECKOTO Ipoliecca

[TocranoBka III[P-PB ocymiecTBisieTcss B CHeNHAIbHBIX NMPUOOpax - aMIUTH(PHUKATOpaxX, HAMPUMED,
«AHK-32 (32M, 48)» (MAIl PAH, r. Caukr-IlerepOypr, Poccus), «CFX-96» («BioRad», CIIA), «Rotor
Gene» (Qiagen), «DT» («JIHK-texHomorus», Poccus), QuantStudio5 (Thermofisher, CIHA) wiun
SKBHUBAJICHTHBIX IO XapaKTePUCTUKAM (CM. 1. 5.1 HacTOAIIEH HHCTPYKIIMHN).

[Tpu ammudukanuu merogom [11IP-PB B Habope MCHONB3yIOTCS JABa OJMTOHYKICOTUIHBIX Mpaiimepa,
¢dnankupyronmx crnerupudeckuit gparment JJHK Dickeya solani, nBa oiMroHykjIeoTHIHBIX NpaiiMepa,
¢dnankupyronmx crnermuduyeckuii pparment JJHK Dickeya dianthicola u 1Ba onuronykieoTHIHBIX TpaiiMepa,
¢dbnankupyromux JIHK BHyTpennero monoxutenbHoro kontposis IIIIP-PB, a taikke Tpu (¢uryopecieHTHBIX
3oHAa. [Ipouecc ammiudukanuu crnenu@UUHbIX (ParMEeHTOB 3aKJIOYAeTCsl B IOBTOPSIOLIMXCSA LUKIIAX
teMneparypHoii neHarypauuu JIHK, omkura mnpaiiMepoB ¢ KOMIUIEMEHTapHBIMH I1OCIIEJOBATEIBHOCTAMH H
MOCJIEAYIOEN JOCTPOHKE MOJIMHYKJICOTHIHBIX Liened ¢ 3tux npanmepoB [IHK-nonmmumepazoil ¢ gerexiueit
PE3YJITaTOB B PEXXUME PEAIIBHOTO BPEMEHH.

Hab6op pearenroB «Dickeya-PB» 103BojsleT 0JJHOBPEMEHHO BBISIBISITH B OJHOW PEAKIMOHHON CMECH
cnemuduunbiii s Dickeya dianthicola, ¢parment rena (mo kanamy ¢uyopecuenun FAM/Green u

cneruduunbiii s Dickeya solani, ¢parmenT rena (nmo kanamny dayopecuennuu ROX/Orange, a Taxke
BHYTPEHHHH MOJIOKUTEIBHBIA KOHTPOJIb — 10 KaHany ¢uryopecueniu R6G/HEX/Yellow/VIC.

[Ipaiimepsl, mOpUMEHseMble B JaHHOM CHCTEME, CKOHCTPYHUPOBaHbl TakUM 00pa3oM, YTOOBI
oOHapykuBaThb Oko0JO 98% Bcex MTaMMOB II€JIEBBIX OOBEKTOB HM3BECTHBIX HA JIAaHHBIH MOMEHT. TpeThbs
peakius — BIIK (Buyrpennero IlonoxutensHoro KouTponsi) — HeoOXoauma [uis HCKIIOYEHUS
JIO’KHOOTPULIATENIBHBIX PE3YJIbTATOB.

2.4 OrpanunveHust MeTOIAa
B uccrnenyemom marepuane JJHK Dickeya solani u Dickeya dianthicola moxxer ObITh He 0OHapysKeHa
no npuunHe uaruOuposanus [1IP-PB u/unu nenocrarounoit agpdexrusnoctu Boiaenenus JAHK.



[IpyunHOM TOJSy4YEHHs] JIOKHOMIOJOXKHUTEIBHOIO pe3yJibTaTa SBISETCS KOHTAMHMHALMS Ha JTale
Beienieanss HK 6o mpoBenmenus peakmuu TIHP-PB. JloxHOMOMOXKUTENBHBIA PE3yIbTAT BBISBISETCS C
MOMOIIBIO OTPHUIIATEIBHBIX KOHTPOJIBHBIX 00pa3ioB Beienenus u [IL[P-PB (1. 7.5 HacTosel nHCTpyKUIUN).

3 AHAJIMTHYECKUE XAPAKTEPUCTHUKHA

3.1 CneunpuuHoCTH

CreunuyHOCTh — JIOXKHOOTPHUIATENIbHBIE PE3YJIbTAaThl IPU aHAIM3€e 00pa3lloB pacTEHUI, CoIepKaIINX
JIHK nieneBoro o6bekTa, OTCYTCTBOBAJIH, JIOKHOIOJIOKHUTEIBHBIC pe3yJIbTaThl pH aHam3e oopasnos JIHK, He
COJIEp>KaIllMX BhIIIECNIEPEUUCIICHHbIE criennduueckre pparMeHThl, OTCYTCTBOBAIIH.

4 MEPBI ITIPEJOCTOPOXKHOCTHU ITPU PABOTE C HABOPOM

Paboty mpoBozsT B coorBeTcTBHU ¢ TpeboBaHusIME MY 1.3.2569-09 «Opranuzamnus padboTs! 1a00paTopuii, NCIIOIB3YIOMINX
METOJbl aMIUTM(UKAIMKA HYKJICHHOBBIX KHUCJIOT MpU padOTe € MaTepHajoM, cojlepiKaliuM MuKpoopranusmel |-V rpynmn
MIATOTEHHOCTH».

4.1 Heo0xoquMocTh 00y4eHHs EPCOHAJIA

Jnst paboThl ¢ AaHHBIM HaOOPOM PEareHTOB HEOOXOIUMO YYACTHE CIICHHAIMCTA C BBICIIUM HJIM CPEAHUM MEIULIUHCKUM,
OMOJOTNYECKUM (BETEPHHAPHBIM) WIIM arpOHOMHYECKUM 00pa30BaHKEM, MOJYYHBIIETO JOMOIHHUTENIFHOE ClIeHalbHOe 00pa3oBaHue
Ha KypcCax IMOBBIIICHUA KBaJ’II/I(bI/IKaHI/II/I 1o MOJ'IeKyJ'IHpHO-6I/IOJ'IOFI/I‘IGCKI/IM METOAAM NJUArHOCTHKH. HepCOHaJ'I JOJIDKCH UMCTh HAaBBIKH
paboThl C OMOXMMHUYECKIMHU PEaKTUBAMU M COBPEMEHHBIM J1a00PATOPHBIM 000y IOBAaHHEM.

4.2 Mepb! 6€3011aCHOCTH, NI03BOJIAIOLIME NIPEAOXPAHATH ONlEPATOPa

Bce KOMIOHEHTHI HabOpa B MCIONB3YEMBIX KOHIIEHTPANIUSX SBISIOTCS HETOKCHYHBIMHU, BPEJHOTO BIMSHHS HA OPTaHU3M
orepaTopa He OKa3bIBaloT. [Ipu paboTe ¢ HabopoM cienyeT coOmoaTh 0OBIIHBIC MEPHI IPETOCTOPOXKHOCTH IS Ta00PaTOPHi:

- II0JIb30BATHCS TA00OPATOPHBIMH NIEpYAaTKaMHU M HaJIeBaTh 1a00OPAaTOPHBIE XaJIaThl;

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

- mocuie paboThl ¢ MpodaMy M PeakTHBaMH CJIEAYET TIIATENbHO BEIMBITE PYKU BOAOH C MBLIIOM.

W3berarh KOHTAaKTa C KOXKEH, T1a3aMH U CIIM3UCTBIMU 000JI0YKaMH, TIPH MONaIaHUK Ha HUX KOMIIOHEHTOB Ha0opa MPOMBIThH
OOJIBIIMM KOJIMYECTBOM BOJbI. [IpM mnpueMe BHYTpPh KOMIIOHEHTOB HaOopa peareHTOB 3a MEIAMIMHCKOW IIOMOILIBIO CIeIyeT
00paTUTHCSI HEMEJICHHO.

Crerdukanuu mo 6€30MacHOCTH MPEIOCTABIISIOTCS 110 3a1pocy.

4.3 HeoO6xonumble Mepbl PEJOCTOPOKHOCTH B OTHOIIEHUM BJIUSIHUSA (pu3ndeckux paxkropos

ITpn ncrionp3oBaHny Habopa peareHTOB HET HEOOXOIUMOCTH NPUHUMATh MEPHI NMPEJOCTOPOKHOCTH B OTHOIICHUN BIMSHUS
MarHUTHBIX IIOJICH, BHEIIHUX 3JEKTPUYECKUX BO3ACHCTBHUI, 3JEKTPOCTATHYECKUX Pa3psAloB, JABICHUS WIN INEPENagoB aBICHHS,
Heperpy3Kd, HCTOYHUKOB TEPMHUYECKOTO BOCIUIAMEHECHHSI.

4.4 HeoO6xonumble Mepbl PEAOCTOPOKHOCTH NPOTHB CHELUAJbHBIX PUCKOB

IIpn wcnonp3oBaHuM HAaOOpa peareHTOB HET HEOOXOJMMOCTH IIPUHMMAaTh MEPHl INPEIOCTOPOXKHOCTH IIPOTUB JIHOOBIX
CHeLHUaIbHBIX PUCKOB IIPU UCIIOJIB30BaHUH WM PEAIU3alMH, IIOCKOJIBKY B COCTAB M3/EJIHS HE BXOJST BELIECTBA YEJIOBEYECKOTO MU
YKUBOTHOTO TIPOUCXOXKJICHHUS C YIETOM UX MOTCHIUATbHONH WHPEKIMOHHON PUPOIBI.

5 OBOPYAOBAHUE U MATEPUAJIbI, HEOBXOAUMBIE IIPU PABOTE C HABOPOM

5.1 PexomeHayeMoe H3MepUTeIbHOE 000py10BaHue

[pubop s IILP-PB — 3apeructpupoBanublii B PO 1 uMeromuii kaHaiubl JETEKIMH, COOTBETCTBYIOLIME KPACHTEISIM
FAM/Green, R6G/HEX/Yellow/VIC, ROX/Orange, Cy5/Red (iu60 uX CHEKTpalIbHBIM aHAJOraM) CO CIEAYIOIIUMHE
XaPAKTEPUCTUKAMU — Awaxc.5036./ Avaxcom. (Nl — 485HM/520uM, No2 — 530HM/560HM, Ne3 — 580um/620HM, Ned — 630uM/670HM),
Hanpumep, «AHK-32 (32M, 48)», «CFX-96».

5.2 Yka3zaHusi 0 He0OXOAUMOCTH HCIOJIB30BAHMS CIELMAJBLHOI0 000PYA0BaAHUSA

Paboty ¢ HabopoM crieyeT MpoBOANUTH B HACTOIHHOM OOKce ¢ OakrepuituaHoi mammoi (Hampumep, BAB-TILP-«Jlamunap-
C», BA0 «JlamuHapHsie cuCTEMBI», T. Muacc, Poccust), ycraHoBieHHOM B pabouyeii 3oue 3 (MY 1.3.2569-09).

5.3 Jlo3upyrommue ycTpoiicTBa

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

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

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

LITaTHB JUIS JaHHBIX JI03aTOPOB.

5.4 JIpyroe ucnosab3zyemMoe 0600py/10BaHue

MukpoueHTpudyra-BCTpIXUBaTeNb A1 MUKpOIpoOupok (Hampumep, «L{uknotemn-901»);

MUKpoIeHTpudyTa s MEKpoIpooupok (ctpumo) 0,2 mi (Hanpumep, «Lukmoremn-903»);

IITATUBBI 1151 HAKOHEYHHKOB, MUKpOTIpoOupok Ha 0,5 u 1,5 mur;

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

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



5.5 JIaGopaTopHas nocyaa

Emxoctu uis cOpoca HAKOHCUHUKOB U 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;

KOMILICKT CPEICTB it 00pabOTKU pabovero Mecra;

OJTHOPA30BbIC MEAMIIUHCKIE XaJaThl U OJJHOPA30BbIC MEAUIIUHCKHUE TICPUYATKY;

KOMILIEKT CPENICTB st 00pabOTKK pabovero Mecra.

6 AHAJIMBUPYEMBIE INTPOBbI

6.1 OT6op ¥ TPaHCHIOPTHPOBKA 00pPa3L0B

Ot60op 00pa3moB, TPAHCIOPTUPOBKY M XpaHEeHHe MpoBoAsAT B cooTBeTcTBUU ¢ ['OCT 33996-2016
«Kaprodenb ceMeHHOI».

TexHuueckue yciaoBHsl U METOAbI ONIPEIEIICHNs KayeCTBay U MexXyHapoaHbiMu npasuiamu EOK OOH
S-1 kacaromuMucs cObITa U KOHTPOJIS KadyecTBa ceMeHHoro kaproderns 2014 rog.

PM 8/1 (1) 2014-07 ®utocanuTapHbie Mephl, crenuduyHbie 11t ToBapoB. Kaprodes.

6.2 IlpoGonoaroroBka oopa3uoB u Boiaegenue HK

[IpenBapuTenbHO TOATOTOBUTH HEOOXOAWMOE KOJUYECTBO KIyOHEW KapTodens W IPOMBITh HX
yrcToii BojoW. I[loATOTOBHTH YHCTBIE W MPOAC3MH(PHUIMPOBAHHBIE CcKaiubnenu (ne3Bus). CkaibreneMm
aKKypaTHO BbIpe3aTh He0obI1IoM (0T 5 10 10 MM B TuameTpe) KOHMYECKU (parMeHT U3 CTOJIOHHOTO KOHLIA
MOJITOTOBJICHHOTO KIIyOHs KapTodens, 3axBaTbiBas cocynucTyio TkaHb. (Ilocime kakmoro BBIPE3aHHOTO
oOpa3na HEOoOXOAMMO MEHSTh MepyaTku H ckanbpnenu. [lo 3aBepuieHuio pabOT BCe HMHCTPYMEHTHI U
UCIOJIb3yeMoe 000pyJoBaHKe 00€33apakUBaTh XJIOPCOAEPKAIIUM PACTBOPOM, C TIOCTIEAYIOUIEH MPOMBIBKON
4yicTON BOAOW. B cimyuae mcnonb30BaHHS OJHOPA30BBIX CTEPUIIBHBIX CKajblened (1e3Buil) HeoOXomuma
nocieAyromas ux yrtwinsanus). [Ipu TOBpPeXICHUHM WM OTCYTCTBUH CTOJOHHOW YacTH JOIYCKAeTCs
MCIONIb30BaTh Ma3yIlHbIe MOUKH (m1a3ku) ['omoreHn3npoBath 00pasell B SKCcTparupyromem oydepe (BXoauT
B cocTaB HabopoB uis BeiieneHus). [Iposectu Beinenenue HK cornacuo nncTpykimm.

Konuuecmeo uccnedyemvix npob na npoeepky napmuu xapmogensn peenamenmupyemcs "I'OCT
33996-2016 Kapmodgenv cemennoi. Texnuueckue yciosus u memoowvl onpeoeiienus kavecmea."

IlIpobonoozomoexa ons eévidenenusn /[HK 6axkmepuii ¢ 00nonHumenbHblmM KOHYEHmMPUPOSAHUem:

[TpenBapuTenbHO HOATOTOBUTH HEOOXOAMMOE KOJUYECTBO KIyOHEW KapTodens M HPOMBITH HX
gyuctoi BoJOH. IloaroToBUTH 4MCTBIE W NPOJAE3MH(PHUIMPOBAHHBIE cKajblenu. CkajibleraeM aKKypaTHO
BbIpe3aTh HeOoibmoi (oT 5 no 10 MM B auamerpe) KOHMYECKMH (parMEHT M3 CTOJIOHHOTO KOHIIA
MOJITOTOBJICHHOTO KIyOHs KapTodens, 3axBaTbiBas cocynucTyio TKaHb. (Ilocrme kaxIoro BBIPE3aHHOTO
oOpa3ua HEoOXOAMMO MEHSTh NepyaTku M ckanpnenu. [lo 3aBepuieHuto pabOT BCe HMHCTPYMEHTHI U
UCIOJIb3yeMoe 000pyJ0BaHKHE 00€33apakiBaTh XJIOPCOAEPKAIIUM PACTBOPOM, C TOCIIEAYIOUIEH MPOMBIBKON
yucToit BooM). [lomydeHHbIe 00pasIibl OT KaXA0Tro KIIyOHsI cOOpaTh B KOHUYECKYIO KOJIOY oO0beMom 200 Mt
u po6asute 50 ma 0,001 M docdharnoro O6ydepa pH 7,2. IlpoBomuth mieiikupoBanue oOpasloB CO
ckopocteio 100 o6/mMuH B Teuenue 4 4y npu temneparype oT 20 oC go 25 oC. Ilocne meiikupoBaHus
MPOBECTU (PUIIBTPALIIO 00PA3LOB JUI YJaleHHs] U30BITKA PACTUTENbHBIX BelecTB. OuabTpaiuo IpoBoIsIT
B LIEHTPpU(DYXHYIO TPOOUPKY C UCTOIH30BAHUEM BOPOHKH C OyMakHBIM QHIBTpoM. OCBETICHHBIA pacTBOP
nenrpudyruposare 10 mun mpu 10 000 o6/mMuu npu Temmeparype +4 oC. AKKypaTHO YIaluTh
CyMepHAaTaHT, He ToBpexkaast ocanok. Ocamok pecycnenauponats B 1 M crepmibHOoro 0,001 M dbocdarnoro
Ooydepa pH 7,2 1 nmepeHecTn B CTEPHIBHYIO MHKpOTIpoOupKy. Jlanee mpoBoauth BeigeneHue HK cormacao
WHCTPYKIIHH.



Breinenenne JIHK mnpoBomst copOGentHbiM  MeTomoM  (Hampumep, «CytoSorb/ILlutocop6y,
«®Dutocopd» («Cuntoa», Poccus) wnmn apyrumu yrBepxkaeHasiMu Metogamu (ITOCT 33996-2016). s
OIpeJIeJIeHUs] BO3MOXKHOM KOHTaMMHAIMK Ha 3Tane BoiaeaeHus HK B kaxayio napTuio BeIeICHHS Haps Iy ©
UCCIIETyEMbIM MAaTEpUajOM BKJIKOYAIOT OTPHULATEIbHBIH KOHTpodb BelaeneHus (OKO-B), kotopslit
aHanusupyrot naiee B [1L[P-PB.

PactBop JIHK MoxeT XxpaHuThCs IpH Temneparype ot mitoc 2 1o mioc 8°C B TeueHHe 5 CyToK U Ipu
TemnepaTtype He Bbiie MuHyc 16°C B TedueHue roja.

7 IPOBEJAEHUE AHAJIU3A
7.1 IloaroroBka k nposenenuto [IIP-PB
1. Pa3mopo3uTh HEOOXOAMMOE KOJHYECTBO MPOOMPOK ¢ peaknuoHHON cMmechbio «Dickeya-BIIK» (kaxmas
npoOupka paccuuTaHa Ha nMocTaHoBKy 50 peakuuii), BbiAepkaTh 15 MUHYT Mpu KOMHAaTHOM Temmepatype,
nepeMenaTb Ha MUKPOLIEHTPU(YTre-BCTPAXUBATENEC U LEHTPUPYTUPOBATh B TEUCHHE HECKOJIBKUX CEKYH][
1 cOpoca Karmelb.
2. B oraenbHOI yncTON MPOOHPKE MOAXOASIIEIO pa3Mepa CMEIATh:
21*(N+2) Mk peakiuonHoi cmecu «Dickeya-BITK»
0,5*(N+2) mxa SynTaq (JJHK-nonmumepasa),
rie N — kouyecTBO HMccjeayeMbIx 00pa3uoB, BkIw4Yasgs OKO-B, 2 — koimyecTBO KOHTpOJIeii
(ITKO, OKO).
Ipumeyanue. Ompuyamenvuvie xowmponu evioenenus (OKO-B) ananuzupyiom xkaxk ucciedyemoie
obpasywl, coxpanss npu I1L[P-PB nopsook obpasyos u OKO-B, komopwiii b1 npu evidenenuu HK.

Jlnia ynobcTBa pacuera BOCIONIb3yHTECh TaOIUIIEH.

N 1 2 B 4 O 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 | 756 777 798
SynTag 13,5 14 1145 ] 15 | 155 | 16 | 165 | 17 | 175 18 18,5 19
N 37 38 39 40 41 42 43 44 45 46 47 48
PC 819 840 | 861 | 882 | 903 | 924 | 945 | 966 | 987 | 1008 | 1029 | 1050
SynTag 19,5 20 1 205 | 21 [ 215 | 22 | 225 | 23 | 235 24 24,5 25

[TonmyyeHHy10 cMech epeMelIaTh Ha MUKPOLCHTPU(Yre-BCTpAXUBaTeiae U HEHTPUPYTUpoBaTh B TEUCHHE
HECKOJIbKUX CeKyHA. Pa3nuTe nomyuyeHHyto cMmech 1o 20 MkJ1 B mpobupku Ha 0,2 miL.
3. MKO, OKO u uccnegyeMbie 00pa3ibl pa3MOpPO3UTh, IIEPEMENIaTh Ha MUKPOIICHTPU(YTe-BCTPSIXUBATEIC H

LHEHTPUPYrupoBaTh.
Ipumeuanue. Ecin obpazen JHK comepxutr copOeHT (MarHUTHBIA COpOCHT), HEOOXOAMMO IEHTPU(PYTHPOBATH 00pasIml 1
MuHyTy nipu 10-14 ThIc. 00/MHH. [UIsl TOJTHOTO OCaXKAEHHs copOeHTa. [Ipu MCIOIb30BaHUU MarHUTHOTO COPOEHTa MPOOHUPKH C
JHK nocne ueHTpuyrupoBaHus YCTAHOBUTh B MAarHUTHBIM INITATUB W J00aBieHHE OOpa3lOB NPOU3BOIUTH, HE BBIHMMAs
MIPOOUPKH U3 LITATUBA.

B noarorosnennsie 0,2 it mpoOupku BHecTH 1o 5 MkJ OKO, uccneayembix 00pasiioB U, B MOCIEIHIOI
ouepenp, IIKO, ucnonp3ys HAaKOHEUHUKH C a’3pO30JIbHBIM 0OapbepoM; IJIOTHO 3aKpbITh KPBILIIKH;
nepeMeniaTb Ha MUKpOIIeHTpU(yTre-BCTpsIXUBaTesle U HeHTpUPyrupoBaTh NPpoOUPKH AJisi cOpoca Kareb.

4. TlomecTuTh NpoOUPKHU B aMIUIU(DUKATOP B PEKOMEHIYEMOM TMOPSIJIKE:

Ne aueniku Oopaszey
1 ITKO «Dickeya»
2 OKO
3 uccnedyemvlti oopazey 1




7.
8.

4 uccnedyemwlii oopasey 2

7.2 Illposenenue IIL{P-PB

7.2.1 llposenenue IIP-PB nast npudopos RotorGene 6000/RotorGene Q
Bxuttounts npu6op B COOTBETCTBUU C MHCTPYKIIMEH O AKCILTyaTallHH.
3anyctuth nporpamMmmy «Rotor-Geney.
B oxne «New Run / HoBblii TecT» BoIOpaTh BKIaAKy «Advanced / leTajibHblii MacTepy», 3aT€M OILIHIO
«Empty Run / Ilycroii maoaon» u Haxxath «New / HoBblIi».
B otkpeiBmiemMcst okHe BbIOparh THI poropa «36-Well Rotor / 36-1yHouHBIii pOTOpP» KM IOCTaBHTH
raiouky B okHe «Locking Ring Attached / Kosabno 3akpensieno», Haxatb «Next / laaeex.
B otkpsiBiIeMcst okHe ycTaHOBUTH «Reaction Volume / Oobem peakuum» 25 M1, yopaTh rajgouky «15
pL oil layer volume / Oobem maciia / Bocka» u Haxatb «Next / laneey.
B otkpeiBieMcs: okHe HaxaTh KHONKY «Edit Profile / Penakrop npoduasn», naxare «New / HoBblit» u
BeiOpath «Cycling (default) / IlukaupoBanue (Mo ymourd.)». 3amarth MporpamMmy aMiuTH(GHUKAAA CO
CIICAYIOUIMMHU TTapaMEeTPaMH:

[lar Tewmm., °C Bpewms Jerexuus Kpacurenu [ToBTOpOB
1 94 3 mins No acquiring 1
94 15 secs No acquiring
. FAM/Green
Cycling 60 40 secs Acquiring JOE/ Yellow 50
ROX/ Orange

B okne «Edit Profile / PenakTop npoguis» Haxats kHorky «OK».
Y CTaHOBHUTH YyBCTBUTEIBHOCTH MpuOOpa B oOiactu Hactpoek «Chanel Setup / YcranoBka kaHaiay,
ucnoib3ys kiapuiny «Edit Gain / YpoBeHb curaaia»:

Green -5
Orange -5
Yellow — 6

[pumeuanue: npu 603HUKHOBEHUU NPOOIEM (CEAZANHBIX C 0COOCHIOCHbIO Padomuvl npudopa, a
UMEHHO C YCIMAHOGICHHbIM ORMUMAIbHLIM OUANAZOHOM YPOGHS YCUICHUA cuzHala (hayopecyenyuu

HO UeleeblM KAHAIam) Heo0Xo0umo npu nocaedyiouiux zanyckax npuoopa oasa INIIP-PB RotorGene
6000/RotorGene Q wna smane 8 nyukma 7.2.1 npoeecmu agemomamuyueckyio ORmMuUMU3IAuuIo0 ypoeHeil

CUZHAIA CO2TIACHO CIeQVIOULell WHCHPYKUUU:
B oxne «New Run Wizard / Macmep nosozo mecma» naxcams «Gain Optimization /
Onmumu3zayus ypoeHs CUZHATIA).

B omkpuleuwemcs okne naumu u Hadxcams Ha éxnadky «Channel Settings / Yemanoeku kananoey.

B noseuswemcs cnucke kananog eviopams «All Channels / Bce kananvy u nascamo «Add /
obasumuy.

B noseuswemcs oxne «Auto-Gain Optimization Channel Settings / Ycmanosku Aemo-
onmumuzauuu yposhus cuznanay naxcamo «OK / JA» ons kasxcoozo kanana.

Iocne szaxpeimusi oxna «Auto-Gain Optimization Channel Settings / Ycmanosku Aemo-
onmumusauuu ypoeus cuznanay nocmasums 2anouxy «Perform Optimization Before 1 st Acquisition /
Botnoanumes onmumuzayuio npu 1-w waze oemexyuu» u nasxcamo «Close / 3axpvimuy.

9. Haxarp knaBuiry «Next / lanee».



10.
11.

12.

no

10.

11.

3anyctuth amrumdukanuio knonkou Start run / Crapr.

B mosiBuBmIeMcs mocne Havanma paboThl MpUOOpa OKHE CO CBEACHUSAMH 00 oOpasllax BHECTH Ha3BaHUS
oOpasios, B cromdue «Type / Tum» yxazare «Unknown / O6pasem» mis obpasnos, «Positive /
Moaoxuteabnbrii» s [IKO u «Negative / Orpunareabnslii» s OKO. Haxats knaBumny «Finish /
3aKOHYHUTDHY.

ITo 3aBepmenun I11P-PB orpaboTannbie mpoOUPKH YTHIM3UPOBATh B COOTBETCTBHH C PEKOMEHIAIMSMU
no opranm3anuu 1P maGopatopumn, cormacao MY 1.3.2569-09 «Opranuzamnus paboTsl JadopaTopui,
UCIIONB3YIOUIMX METOAbl aMIUTM(GUKAIMN HYKJIEHMHOBBIX KHCJIOT MpH paboTe ¢ MaTepuaioM,
coJiepKaliuM MUKpoopranu3mel [-1V rpynn naToreHHOCTHY.

7.2.2 llposenenne IIP-PB nias npudopa CFX96

Bxuttounts npu6op B COOTBETCTBUU C HHCTPYKIMEHN MO 3KCILTyaTalluu.

3amyctuth nporpammy «Bio-Rad CFX Manager».

B menio File Beiopats New—Protocol. B mosiBuBIIEMCS OKHE 3a1aTh IUKJIOIPAMMY CO CIICAYOUHMHU
napaMeTpamHu:

Sample Volume 25 pl

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

+Plate read
4. GOTO 2,49

END
Haxxats OK 1 coxpaHuTh IPOTOKOJI HAa KOMIIbIOTEPE B yA00HOM paboueil namke.
BHectu cBenenus 00 ooOpasnax u kpacutessix. s atoro Bo Biajake Plate Beiopats onuro Create New.
Haxats xnonky Select Fluorophores. B nosiBuBmiemcs okHe BbiOpath kpacurean FAM, ROX, R6G.
Haxare OK.
O003HaYNTh HA TUIAIIKE MECTOPACIIONIOKEHHE 00PA3IIOB:

- Ilepas nynka — IIKO. [lns 3TOro0 BeIAENIUTH JYHKY, B KOTOpoi HaxoauTtcs npodupka ¢ [IKO, u B rpage
Sample Type BeiOpats ctpouky Positive Control.

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

- Cnenyrolmas JIyHKa - UccielyeMblil oOpaser 1, 3aTeM — uccineayemslii oopaser] 2 ¥ T.4. B COOTBETCTBUH C
1. [lopsiaok cienoBanusi 00pa3uoB. [l 3TOr0 BBIIEIUTH BCE OCTABIINECS JYHKHU, B KOTOPBIX HaXOATCS
npobupku ¢ obpasuamu, u B rpade Sample Type BeiOpath ctpouky Unknown.
3anaTh U3MEpPEHHE CUTHajla BO BCEX MPOOMPKAx MO BbIOpaHHBIM KpacuTeisMm. [ 3TOro BbIIEIUTH Ha
IUIallIKe JIYHKU cO BceMM HccieayeMbiMu npodupkamu (Bkirouas [IKO u OKO) u mocTtaBuTh ranodku B
konoHke Load HampoTHB Ha3BaHUii BCeX BBIOPAHHBIX B 1.5 KpacuTeneil.
3amaTh Ha3BaHUS BCeX MCCIeNyeMbIX 00pa3noB. /L 3TOro BBIAETUTH JYHKH, B KOTOPBIX HaXOIATCS
npoOupku ¢ o00o3HavaeMbiM oOpasuoM. B rpape Sample Name BBectu (wiu BbeIOpath U3 yke
UMEIOLIMXCS) MMSI COOTBETCTBYIOIIEro oOpasma. 3areM IMOCTaBHTh Tajlloyky B coceaHeil rpage Load.
[ToBTOPUTH TO K€ caMoe JIsl OCTaBIIMXCS 00Pa3IOB.

Haxars OK. [lath uMs muianike ¢ yka3aHHeM JaThl SKCIIEPUMEHTa M COXPAaHWUTh MOJY4YEHHBbIN (aiin Ha
KOMIIbIOTEpE B YA0OHOH paboueit mamnke.
Hauatp paboty mpubopa. st aTroro BeIOpats 3akmanky Start Run, B xotopoit HaxkaTh kinaBumry Start

Run. 3agate ums Oyaymero ¢aitna ¢ ykazaHuem JaThl IpoBeleHus dkcrepuMenTa. CoxpaHuth ¢ailn Ha
KOMIIbIOTEpE B y100HOI paboueii manke.
3aduxcupoBath B paboueM xypHasie Ha3BaHHe (aiiia.



12. Tlo 3aBepmenuu I[1IIP-PB oTrpaboranHbie TpoOUPKH YTUIM3UPOBATH B COOTBETCTBUU C PEKOMEHIAUSIMHU

no

o N o o

no

o opranm3anuu I[P maGopatopumn, cormacao MY 1.3.2569-09 «Opranuzamnus paboTsl jJadopaTopui,

UCHOJB3YIOUIMX METOAbl aMIUIM(UKAIMKM HYKJIEHHOBBIX KHCIOT TMpH paboTe ¢ MaTepuaioM,

cozepKaluM Mukpoopranusmsl [-1V rpynn natoreHHocTu.

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

BxittounTs mpubop B COOTBETCTBUM C HHCTPYKIUEH 110 SKCILTyaTallly.

3anycruth nporpammy ANK Shell.

Bribpats Bknanky «BblcTpblil crapT». B mosBuBmemcs okae BeiOpath kpacutenun FAM, ROX, R6G.
3anate uMms Oyayiero Qaiina, a Takke BeIOpaTh TN nprodopa (32 npodupku uinu 48 mpoOupok).

B oxHe « AMIUIM(PMKATOP» 3a/1aTh IPOrPaMMy aMILTH(PHKAIUH.

Tun Temmneparypa, | Bpewms,t, | HaGmonenue | Pacuer
T,C CEK.
N3otepma
1 95 300 BrurodeHo
[uxnorpamma
(50)
1 95 15 BxroueHo
2 60 40 BxroueHo Bxiroueno

Bo Brimagke «O0pa3ub» BHECTH ONKUCAHUE UCCIIEAYEMBIX 00pa3IoB M pacCTaBUTh 0Opa3Ilbl MO TUIAHIIIETY.
3aHecTH B paboumii )KypHall Ha3BaHHE (aiiyia TaHHBIX, COOTBETCTBYIOIIEE UCCIICAOBAHUIO.

Jlnis 3amycka uccieoBanust HaxaTh CTapr.

ITo 3aBepuienun [1L[P-PB oTpaGoTtanHble mpoOUpPKH yTUIU3UPOBATH B COOTBETCTBUU C PEKOMEHIAIIUSAMU
no opranuzanuu [IIP naboparopuu, cornacio MY 1.3.2569-09 «Opranuzanus paboTsl JadopaTopui,
UCIIONB3YIOUIMX METOAbl aMITU(UKAIMN HYKJIEMHOBBIX KHCJIOT MpH paboTe ¢ MaTepuaioM,

COACPpIKAIUM MHUKPOOPIraHU3Mbl I-IV TPYIII MaTOICHHOCTU) .

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

Bxuttounts npubop B COOTBETCTBUU C MHCTPYKIMEH MO SKCILTyaTalluu.

3anyctuth nporpammy «RealTime_PCR».

Ilepen mnpoBeaeHHeM aMIUIM(PHUKALMM HEOOXOJUMO 3alOJHUTH MPOTOKON HCCIEeIOBaHUS (BKIAJKa
«IIpoTokoa»). B xaxmoil cTpoke HEOOXOAMMO OTPEIAKTUPOBATH CIICIYIONTNE JaHHBIC:

- Ne (HOMep mpoOupKm)

- R (mo6aBnenue ny0eit)

- THIT IPOOHPKH (00paserr, MOJ0KUTEIBHBIA KOHTPOJIb, OTPUIIATEIbHBIH KOHTPOJIb U T.11.)

- ¢pyopodopsr (FAM — ciertuduka, ROX — cnennduka, HEX — BITK.)

[Tocne 3amonHeHus TabIUIBI ¢ JAHHBIMU O POOMpPKax HEOOXOIUMO YKa3aTh PacIiojioKeHHe MPOOUPOK B
6noke ammudukaropa. Pacnonoxenue npodupok B 010ke aMIIM(uUKaTopa cXeMaTHUHO 0TOOpaXkaeTcs B
[IpaBOM HUKHEHN YaCTH OKHA.

3amyck mOporpamMmbl  aMIUTM(UKALMA ~ OCYLIECTBISIETCS BO  BKIaAKke «3alMycK MPOrpaMmbl
aMILTH(PU KA.
Ilepen 3amyckoM HeoOXoauMMO BbIOpaTb 3apaHee CO3JaHHYIO NporpaMMmy amMiuvin@pukanum,
OTpeNaKTHPOBaTh 00bEM paboueli cmecu B mpodupke (25 MKi).
[TapameTpsl aMIIMQUKAIIIN:

[uxin ITosropsr | Illar Bpemsa | Temneparypa | Jlerekunus

1 1 1 05:00 95,0




50

1 00:15

95,0

2 00:40

60,0

Bxirouena

7. Haxarp KHONKY «3alyCTHTh IPOrPaAMMY».

8. TIlo 3aBepmenun I1L{P-PB oTtpaboTannbie mpoOHpPKH YyTHIM3UPOBATH B COOTBETCTBHH C PEKOMEHIAIMSIMU
no opranuzanuu I[P maGopatopuu, cormacHo MY 1.3.2569-09 «Opranuzanust paboTel abopaTtopuii,
HCHOJIB3YIOUIMX METOJbl aMIUITM(DUKALMK HYKJIEHMHOBBIX KHCIOT IPH paboTe C MaTepUaloM, COAEPIKALIUM

MUKpoopranusmsl [-IV rpynn naroreHHOCTHY.

7.2.5 IIposenenue IIP-PB pis mpudopa QuantStudiob.
1. Bxitouuth nmpubOp B COOTBETCTBUU C MHCTPYKIIUEH MO SKCILTyaTaIUu.
2. 3ammyctuth nporpammy «QuantStudio Designs & Analysis Softwarey.

3. Haxatp kHonky OTKpBITH 3kcniepumenT (Open Existing Experiment). B oTkpbiBieMcst OKHE BHIOPATh

npotokoi «Phyto_ DNA» u Haxath kHOnKy OTKpBITH (Open).
[pumeuanue: Iopsodok camocmosmenvro2o cozoanus npomorona «Phyto DNA»
A. Brarouums npubop 6 coomeemcmesuu ¢ UHCmMpyKyueti no 3KCnIyamayui.
b. 3anycmums npoepammy «QuantStudio Designs & Analysis Software».

B. Haocamo knonky Cozoame sxcnepumenm (Create New Experiments) L CrsteteEpeinet Y

sxnaoke Ceoiicmea (Properties) ¢ cmpoxe Hazéanue (Name) zaoamo ums (naszeanue) Phyto DNA

akcnepumenmy. Hasxcamo enuzy oxna knonky /Janee (Next).

& QuantStudio™ Design & Analysis Software vi 43

Fie Edt Andysis  Tools Help

Method Plate

Experiment Properties

Run Results

Export

O; save v

[ o

[2021-01-01_000000] I

Barcode

User name

Instrument type
Block type
Experiment type
Chemistry

Runmode

Standard Curve

Standard

QuantStudio™ 5 System v

96-Well 0.2-mL Block v

TagMan® Reagents v

Manage chemistry details

I'. Bo sxnaoxe Ilpomoxon (Method) saoame yuxioepammy co credyrowumu napamempamu:
O6vem (Volume) 25 ul

Bpews Peaucmpayus YHucno
Hlaz Cmaousa Temnepamypa Bpem= U3MeHeHUs pay
cueHana YUKI06
memnepamypbi
1 Yoeporcanue 95°C 05:00 3,18°C/s —
1 1P 95°C 00:15 3,18°C/s 50
2 o 60°C 00:40 2,44°C/5 =]

Haoicamo knonky Jlanee (Next).
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Ofeéx mvmss | 250 Teuneparypa Harpesa Epemmes | 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 /Joéasums (Add). B nosisuswetics cmpoke 6 epage Penopmep (Reporter)
sviopams VIC. B epape Hazeanue (Name) nanucamo VIC. B epage I'acumenn (Quencher) sviopams None,

HA#CA8 HA SAYEUKY.
- Haocams na xnonky /Joéasums (Add). B nosisusweticsi cmpoke 6 epage Penopmep (Reporter)

sviopame ROX. B epaghe Hazeanue (Name) nanucamo ROX. B epagpe F'acumens (Quencher) esiopams NONe,

Hasfcae Ha ;meﬁky

Quick Setup Advanced Setup

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

O M rFam FAM None v X

O vIC vIC None v X

O ROX ROX Nene v X

Save v

o

JK. Jlna  coxpanenusi npomoxona Hadxcamv KkHonky Coxpanums (Save)
Coxpanums npomoxon «Phyto_DNA» 6 yoobnyio nanky.

11



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

5. BBox 06pasnos npousBoautcs B Tabnuie Excel (mocrynen na caiite OO0 «CuHTOI»
http://www.syntol.ru/) mu6o B nporpammax Design and Analysis niau QuantStudio™ Design & Analysis
Software

6. CxomupoBarth nosry4yuBinytocs tadiuity Excel B nporpammy npubopa. Beiaenuts Bce 00pasiibl 1 B

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

7. Hagatp paboty npubopa. J{ist sToro Haxkmute Ha kHonky HauaTeh mporon (Start Run) u BeiOpath
HYKHBII cepuiiHpli HOoMep mnpubopa. 3amatb uMms Oyaymiero Qaiiia ¢ ykazaHUEM JAaThl MNPOBEACHUS
skcriepuMenTa. CoxpaHuTh (aii Ha KOMIIBIOTEpE B yA00HOM pabodeii marnke.

8. Ilo 3aBepmienmu IILIP-PB orpaGoTanHbie NpoOMPKH YTHUIM3UPOBaTH B COOTBETCTBHH C
pekoMeHnanusmMu 1o opranusanuu [P maGopatopun, cormacio MY 1.3.2569-09 «Opranmuzanus paboTh
nabopaTopuii, UCTOJIB3YIOIINX METOABl aMIUTM(PUKANNNA HYKJIECHHOBBIX KHCIOT MPU pabOTe ¢ MaTepUaIoM,

coJiepKaluM MuKkpoopranusmsl [-IV rpynn natoreHHOCTHY.

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

1. BxitouuTh OpubOp B COOTBETCTBUH C MHCTPYKIMEH MO HKCIUTyaTaIl|H.
2. 3amyctuth nporpammy Real-time PCR System
3. Haxarp New Experiment
4. B oTKpbIBIIEMCS OKHE 337aTh UMs 3KkcriepuMenTa (Experiment Name) u BeIOpaTh narnky Jist
coxpanenus (Save Path)
5. Haxars New
6. Bo Briaake Run Setting 3agate nporpaMMy amMIiu@UKaIum cO CISITYONMMH TapaMeTpam
Stage Stage Type | Cycle | Time | Temperature | Fluorescence
1 Preincubation 1 05:00 95,0 None
2 2 _Step _ 50 00:15 95,0 Noqe
Amplification 00:40 60,0 Reading
7. Bo Bkianke Experiment BeicTaBuTh 006eM peakiimonHoi cmecu 25 Mkt (Reaction Volume 25ulL)
8. Ilepeiitu BO Briagky Sample Setting

9. OO003HauUTH Ha IUIAIIKE MECTOPACHOIOKEHNE 00PA3II0B:
- [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 oOpaserr 1, 3aTeM — ucciaeayemblii 00pasel] 2 U T.JI. B COOTBETCTBUH C
.4 IlomecTuTh NPOOMPKH B aMIIM(PUKATOP B peKOMeHAyeMOoM nopsiake. [ 3TOro BbIIEIUTH BCE
OCTaBIKECS JYHKH, B KOTOPBIX HAaXOIATCs MpoOHpKHU ¢ oOpasuamu, u B rpade Sample Type BoiOpath
crpouky Unknown.

10. 3amaTh U3MepeHre CUrHaja BO BCeX MPOOMpKaxX MO BHIOPAHHBIM KpacuTessiM. J[JIst 3TOro BBIACTUTH Ha

TUTAIIKe JIYHKH CO BCeMHU ucciieayeMbiMu podupkamu (Bkiatouas [IKO u OKO) u mocTaBuTh rajouku B
kosonke Dye na kpacutensx FAM u HEX, ROX
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11. Ipeiitu BO BKJIaaKy Run Monitoring u B oTKpbIBIIEMCS] OKHE HaXkaTh Run.
ITo 3aBepmienuu [11[P-PB oTpaGoTanHbie mpoOHpKH YTUIU3UPOBATH B COOTBETCTBUHU C PEKOMEHIAITUSIMU T10
opranu3zaruu [1L[P na6oparopumn, cornacio MY 1.3.2569-09 «Opranuzanust paboTsl 1abopaTopuid,
UCIONIB3YIOUIMX METObI aMITU(UKAIIMN HYKJIEMHOBBIX KUCJIOT MPU paboTe C MaTepruagoM, COAepKaliuM
MHKpoopranusmsl [-IV rpynn nmaroreHHocT».

7.3 Ilpoueaypa u3mMepeHnus pe3yJbTaTOB aHAIN3A

Onenky pe3ysbTaToB mpoBoAiT ¢ nomoinsio 110 mpubopos ans [MLP-PB, nanpumep, «AHK-32 (32M,
48)», «CFX-96» unu skBUBaNEHTHBIX UM (CcM. T1. 5.1 HacTosAIel nHCTPYKIMHK ). Kputepuem peructpauu pocra

curHana QuryopecieHIy (Hadudue KMHeTHIeCKOW KpuBOM pocta curHana ¢uayopecuennun) B [10 mpudopos

ABJIAETCS BenUuMHA moporoBoro nukia Ct, xoropas o3HauaeT mo0yio BenuunHy MeHee 50. OtcyrcTBHE

peructpauuu pocra curtaina npubdopom omnuckiBaetrcs 110 npubopa, Hanpumep, Kak HpeenbHas BeIMYMHA

moporoBoro nukiaa (Ct > 50 B mpubopax «AHK»), nubo kak ee orcyrctBue (N/A B mpubopax (Hupmbl

«BioRad») u t.n. IMogpobHas wHDOpManus NpHUBEJACHA B PYKOBOJICTBE IO IKCIUTyaTallMid KOHKPETHOIO

pudopa.

7.4 O6padoTka pesyanstaros IIL[P-PB
7.4.1 Tlopsinok ouenku pedyabtaToB [ILP-PB 15 npuéopos RotorGene6000/RotorGene
1. Tlocne 3aBepiieHus aMrIuUKalUd OTKPBITh HYXHBIN (aiin B mporpamme «Rotor-Geney.

2. Haxare B wMeHo mnporpammbl «Rotor-Gene» kiaBuiry «AnalysisS/AHanm3», BbIOpaTh 3aKIaIKy

«Quantitation/Koju4ecTBeHHbIIT».

3. BeiOpath ctpoky ¢ kpacurenem Green u Haxkath kiasuinry «Show/Iloka3zaTb». B OTKpbIBIIEMCS OKHE

MOSIBATCSI KHHETUYECKUE KPUBBIC B JIOTapu(MHUCCKOH HIKAJIE.
4. B mento okHa «Quantitation Analysis/KosmyecTBeHHbBI aHAJM3» aKTHBUPOBATD:
«Linear Scale//Iuneiinasi mkaJjia»
«Dynamic Tube/Iunamu4. ¢pon»
«Outlier Removal/¥crpanenue BoiopocoB» - 10%

«Slope COFFECt/KOppeKT. YKJIOHA». [pumeuanue. [Ipu evinonnenuu onepayuu «Koppexyus yKionay» neo0xo0umo

cneoums, 4moovl He NPOUCXOOUNO KAPOUHANLHBIX UBMEHEHUll 8 pPUCYHKEe KUHeMmUYecKUux Kpuevlx (Hanpumep, Kpuegvle 6e3

noovema gyopecyenyuu nocie «Koppekyuu yKIoHay npeoopazyiomcs 8 JUHUU ¢ NOJOHCUMENbHOU OUHAMUKOU (ryopecyenyuu

u yenom uaxaoua). Ecnu 6 pe3yromame npogedeHus OAHHOU onepayui npoucxoosam KapoOUHAIbHble USMEHEeHUs 6 PUCYHKe

KUHemu4eckux Kpugvlx, mo onepayuto «Koppexyus yxiouma» mooicno nposooumv TOJIBKO 0ns obpasyos ¢ nodvemom

@nyopecyenyuu 6 dannom kauane, m.e. IHOJIOKHUTEJIbHBIX no oannomy xanany!

B wmenio «CT Calculation/Berunciaenne CT» ycTaHOBHUTH 3HA4YCHUE [UI TOPOTOBOM  JIMHUHU

«Threshold/TTepor» - 0,05 u «Eliminate cycles before/Mckarounth mukiabt 10» - 10. Hpuvevanue. Ecnu ne
yoaemcsi ycmanosums 3HaueHue nopoea Ha yposue 0,05 uz-3a ¢onoswix @rykmayuil ¢ayopecyenyuy 0moenbHbiX KPUbLX, mo

MOJCHO ROOHSMb 3HAYEHUe NOPO2osol Tunuu 0o 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 ni1s npudopa CFX96

1. OrtkpoiTh Qaitn B nporpamme «Bio-Rad CFX Manager». [{ns sroro B menio File Beiopars Open—Data

File, naiitu oOpabatbiBaeMblil (hailsl 1 OTKPHITH €ro.

2. YCTaHOBHTH pacueT pe3y/IbTaToB aHaau3a MeTogom Regression. [lis storo B meHio Settings Beiopars Cq

Determination Mode—Regression.
3. TIpoBecTm HHTEpHIPETAINIO PE3YIHTATOB, KaK OITUCAHO B 11.7.6 HACTOSIIEH HHCTPYKITHH.

7.4.3 O6padoTka pesyastaToB IIIP-PB nust npudopos Dtprime/Dtlite
1. Tlocne 3aBepuieHus: aMIUTM(UKAIIMU OTKPHITH HYKHBIH (aiin B mporpamme «RealTime_PCRy.
2. Ilepen oneHko# pe3yibTaTOB HEOOXOAUMO YCTAHOBUTH CIIEAYIOIINE HACTPONKH:
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— Tun ananuza: MyJabTHILIEKC
— Merona: I'eomerpuyecknii

. QIO .. v
— BriOpartb onTudeckuii kKaHa

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

— Ilpu HeoOxoaumoctn BbIOpaTh «U3MeHUTH MacmTad oOAHOrO u3 KaHajJoB». [lpu
HeobxoauMocTH BeicTaBuTh 1t FAM macmrrad ot 30 1o 50%

Auio
— Tlox rpadukamu HaxkaTh ABTOIIKATY |~ ‘%» On | s BbIpaBHUBaHUS
— B Tab6nuie cnpaBa BeIOpaTh B 3akiaake «Pe3yabrarby « MyJbTHIIEKC»

3. IlpoBecTu MHTEpHpETALUIO PE3YIbTATOB, KaK OMUCAHO B 1. 7.6 HACTOAILIEH HHCTPYKIIUH.
7.4.4 Oopadotka pezyabraroB [ILP-PB nas npudopos AHK-32 (32M, 48)
1. Tlo oxoHYaHMU 3aBEPUINTH UCCIICAOBAHHE B COOTBETCTBUH C MHCTPYKLIKEH K PUOOPY.
2. B mporpamme «ANK Shell» naxxats «IIpocMoTp (paiijioB JaHHBIX» U OTKPBITH (Paiii ¢ pe3yinbTaTaMu
UCCIIEIOBaHMs, BIOPAB €ro B NalKe COOTBETCTBYIOIIEr0 pudopa.
3. IIpoBectn nHTEpHpETAHIO PE3YIHTATOB, KAK OMHMCAHO B 11.7.6 HACTOSIIEH HHCTPYKIIHH.
7.4.5 OopadoTka pesyabraToB [ILIP-PB nis npudopa QuantStudiob.
1. Tlocne 3aBepiieHuss aMIUTM(GHUKAIIMA OTKPBITh HYKHBIA (aitn B mporpamme «QuantStudio Designs &
Analysis Software» min «Design and Analysisy.
2. [IpeoOpa3oBaTh KUHETUYECKUE KPUBBIE B IMHEHHYIO MIKalMy. JlJig 3TOro Ha)xaTrh Ha UKOHKY IHoka3zaTh

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

3.

[TpeoOpa3oBath MOJIyYCHHBIC TaHHBIC B HEOOXOAUMBIN (opMaT ¢ MOMOIIBIO CrieaIbHOro adioHa Excel
s QuantStudiob, akryanieH B ciiydae 00pabOTKH pe3ysibTaToB B mporpamme «QuantStudio™ Design &
Analysis  Software» (moctynen Ha caiite OOO «CuHron», maponb mis .rar  Syntol42!
http://www.syntol.ru/).

[TpoBecTH MHTEPIIPETAIHIO PE3YIBTATOB, KaK OMHMCAHO B I1.7.6 HACTOSIICH HHCTPYKIIUH

7.4.6 OdpadoTka pesyabtaTos [IL[P-PB nisa npudopa Gentier 96E/R.

1. Tlocne 3aBepliieHUs] aMIUTU(PHUKALIMY OTKPBITH HYKHBIH (haitn B mporpamme Real-time PCR System.
2. Tlepeiitn Bo ckiaaky Analysis u mpoBecTH HHTEpHpETanuio pe3yibTaToB, KaK OMUCAaHO B 11.7.6

HACTOAIIEH UHCTPYKIIHH.
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7.5 Yuer pe3yjibTaTOB aHAJIM3a

Pe3ynbraThl aHasK3a He MOIEKAT yUCTY:

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

- B cirydae peructpanuu pocta curiana OKO (OKO-B) xots 6b1 1o srobomy u3 kanaios FAM/Green,
ROX/Orange (J105)KHOIOI0KUTEIbHBIN Pe3yJIbTaT BCEro SKCrepumenTa). Benmnunna noporosoro nukia Ct mpu
3TOM HE UMEET 3HAYCHUSI.

- B CJly4ae OTCYTCTBHSI PETHCTPALMU POCTa CUTHAIA B IPOOHUPKE C MCCIIEAYyEMBbIM 00pa3IoM 110 KaHaTy
R6G/HEX/Yellow/VIC oxHOBpeMEHHO C OTCYTCTBHEM CHTHajla OJHOBPEMEHHO 10 OOOMM KaHajiaM
FAM/Green u ROX/Orange (JI0)XxHOOTpHLIATEIbHBIN PE3yJIbTaT B KOHKPETHOH poOupKe);

- B Cllyyae OTCYTCTBHS peructpamnuu pocrta curHaina [TKO nmo kanamam FAM/Green u ROX/Orange
(JI0’)KHOOTpHULIATENbHBIN PE3YJIBTAT BCETO IKCIIEPUMEHTA).

Pe3ynbraThl aHamM3a NOAIEKAT YUETY:

- B ciydae oTcyTcTBHs pocta curnama ¢uryopecuenimun OKO (OKO-B) no kanamam FAM/Green u
ROX/Orange ogHOBpeMEHHO ¢ perucrpanueii pocra curnaia mo kanary R6G/HEX/Yellow/VIC;

- B Cly4ae pETUCTpallMd pOCTa CUTHajda B MPOOUPKE C HCCICIyeMbIM O00pasloM [0 KaHaly
R6G/HEX/Yellow/VIC omgHOBpeMeHHO ¢ oTCyTCcTBHEM curHana no kanainam FAM/Green u ROX/Orange;

- B citydae peructparuu pocta curaana [1KO mo kanamam FAM/Green u ROX/Orange.

Peructpanus pocra curnana GuryopecieHIIu: B MUKPOIIPOOUPKE ¢ MCCIICAYEMbIM 00pa3IioM MO KaHaTy
FAM/Green cBumeTensCTBYeT 0 Hauuuu B obpasie cnernuduueckoro pparmenra JJHK Dickeya dianthicola,
o kanary ROX/Orange cBuaeTe/IbCTBYET O HaM4YMK B oOpasiie creruduueckoro gpparmenta JJTHK Dickeya
solani. Beanunna nmoporosoro 1ukia Ct mpu 3ToM He UMEET 3HAYCHUS.

WHTepnpeTannio pe3ybTaToB aHAIM3a IPOBOJIST COTIACHO TaOJIHIIe.
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7.6 UnTepnperanus pe3yabTaTOB aHAJIM3A C HCIOJIH30BAHNEM HA00pa peareHToB
«Dickeya-PB»

Pesynprat [P o xanamy

bayopeceHun
O6pa3ern FAM ROX R6G
- WNHurepnperanus pe3ybrara
Dickeya Dickeya solani BIIK
dianthicola y
Pe3ynbTaThl Bcero ananusa He MOJUIeKaAT YUETY B JIF0OOM U3 CIIEIYIOIINX CIIy4aeB
KO B B B JloxHOOTpHUIIATEIBLHBIN PE3YIIbTAT,
unruouposanue [11[P-PB
OKO-B JI0’KHOIIONOKUTENBHBIN PE3YIIbTAT,
[TonoxuTenpHbIN 1060i KOHTaMuHalus B npouecce Boiaenenus JHK
mo00it
OKO PE3yJIbTAT 1O JTFOOOMY M3 KaHAJIOB JI0KHOIIONOKUTENBHBIN PE3yJIbTAT,
KOHTaMuHaIus B xoje rnocranoBku I11[P-PB
Pe3ynbTaThl aHANIM3a HE TIOUICKAT YUETY JJIT KOHKPETHOU IPOOBI
IIposa B B B Jlos)kHOOTpULIATENIbHBIN PE3YJIbTAT,
unruouposanue [11[P-PB
Pe3ynbrarsl ananmn3a noasiexaT yuéTy Mpu MOTYUYEHUHU CISAYIOMUX PE3yIbTaTOB
KO + N ioGoi H?6op pea.reHT(.)B cneumbnqu‘ B OTHOIHGHI/.II/I JAHK
Dickeya dianthicola u JIHK Dickeya solani.
OKO - — + KoHTamuHanus orcyTcTByeT
OKO-B B B N Kontamunaims orcyTcTByerT.
Ha6op mns seigenenns JIHK pabotocnocoben
<40 ct N B npo6e conepxurcsa JJHK Dickeya dianthicola,
- JTHK Dickeya solani orcyTctByer.
<40 ct N B npo6e conepxutcs JIHK Dickeya solani, THK
- Dickeya dianthicola otcyrctByer.
IIpoda ; - -
. | B mpobe conepxurcs [IHK Dickeya dianthicola u
<40 ct <40 ct 000 . .
JTHK Dickeya solani.
N B mpo6e otcyrerByror JIHK Dickeya dianthicola u

JTHK Dickeya solani.
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8 YCJIOBUSA XPAHEHUSA, TPAHCIIOPTUPOBAHUA U OKCIUVIYATAIIUU

8.1 YcioBusi xpanenust

HaGop pearentoB «Dickeya-PB» ciemyer XpaHUTh B CyXOM, 3alIMIIEHHOM OT CBETa MECTE IpH
temneparype oT MuHyc 18°C no munyc 20°C. CyMMapHBId CpOK XpaHEHMs IpU TeEMIEpaType OT ILIoC 2 10
wnoc 8°C He JOKEH MPEBBIIATh 5 CYTOK B TEYEHHUE CPOKA FOJHOCTH HAOOpa peareHToB.

8.2 Yc10BuSl TPAHCIIOPTHPOBAHUSA

TpancnoptupoBanue Habopa «Dickeya-PB» [0/KHO TPOU3BOAUTHCS KPBITHIM  TPAHCIOPTOM
(aBTOMOOUIILHBIM, JKEJIE3HOOPOKHBIM JTUOO0 BO3IYIIHBIM) MpH TeMiiepaType ot Munyc 18°C mo munyc 20°C.
JlonmyckaeTcst TpaHCIIOPTUPOBAHME 10 5 CYTOK IpHU TemmnepaType 1o mitoc 8°C.

8.3 Cpok rognocTu

Cpok romHoctu Habopa «Dickeya-PB» cocraBisier 12 MecsieB ¢ JaThl BBIIYCKa MPEIIPHITHEM-
W3TOTOBUTENIEM.

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

8.4 Undopmanus no 6e30nacHON yTHIN3ALNH

Hcnonp30BaHHbIE NPOOMPKH C AMIUIMKOHAMHU, HAKOHEYHHWKH, MEpYaTKH, BETOIIb A 00paboTKH
noBepxHocte B [1I[P-6okce, cOOMparOT B MIACTUKOBBIE 3aKPHIBAIOIINECS €MKOCTH, BBIHOCIT B pabOUyl0 30HY
4-1 (mbo crenManbHO TMPEJHA3HAYCHHOE BCIOMOTATEIbHOE IIOMENIEHHE) C IEeNbl0 MOCIeTYyIOIeH
uHaktuBaimu (MY 1.3.2569-09).

Habops! ¢ UCTEKIIUM CPOKOM T'OJTHOCTH, a TAKXKE B CIydae MOBPEXKICHUS YIIAKOBKH, YTUIM3UPYIOT IO
KJaccy A, Kak SIUIEMHUOJIOTHYECKH Oe30macHble OTXO0Abl, Mo coctaBy mnpubmmkenHeie k ThO (CaulluH
2.1.7.2790-10).

8.5 I'apaHTuiiHbIe 00513aTEJILCTBA NIPOU3BOAUTES

[IpeanpusiTre-npON3BOAUTENh TAPAHTUPYET COOTBETCTBHE (PYHKIIMOHAIBHBIX XapaKTEPHCTUK HaOOpa
TpeOOBaHUAM, YKa3aHHBIM B TEXHUYECKOH M IKCIUTyaTAallMOHHOW JOKYMEHTAIMH, B TEYCHHUE YCTAaHOBJICHHOTO
cpoka rogHocTtH (12 mecsieB) npu coOI0ACHUN BCEX YCIOBUM TPAaHCIOPTUPOBAHHUS, XPAHEHUS U IPUMEHEHUS.

Pexnamanuu Ha kaudectBo «Dickeya-PB» Hampapmste Ha npennpustue-usrorosutens OO0 «HIID
Cunrom» (125499, Mocksa, Kponmraarckuit OynsBap, 1. 39, k.1., mom 1 xom. 43/PM 12-3, Ten. (495)984-69-
93, daxc. (499)977-74-55, E. mail: syntol@syntol.ru).

[Ipu BbIsIBIEHMM NOOOYHBIX JIEHCTBUM, HE YKa3aHHBIX B HMHCTPYKIUHU [0 MPUMEHEHHIO Habopa
peareHToB, HeXeIaTeIbHbIX PEeaKLUil MPU €ro MCIOJIb30BaHUH, (JaKTOB U 0OCTOATENBCTB, CO3JAIOIIUX YTPO3y
KU3HU M 3J0pPOBbI0 TpaXKJaH W MEAMIMHCKUX pPaOOTHUKOB IpU TNPUMEHEHUH Habopa peareHToB,
pEeKOMEeHAyeTCs HalpaBUTh coolmieHue Ha mnpennpustue-usrorosureab OO0 «HII® Cunrtonm» mo aapecy,
yKa3aHHOMY BBILIE, U B YIIOJHOMOYEHHYIO FOCYAaPCTBEHHYIO PETYIHPYIOIIYI0 OpraHU3alUIo0 B COOTBETCTBUHU C
JEMCTBYIOIUM 3aKOHOAATEIBCTBOM.

Jlara nmocneaneit penakmun: 05.12.2025.
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