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Habop pearenTon
st BbisiBjieHust JJHK Bo30yauTesist KoJbueBO rHUJIN KapTodesas
METOA0M MOJIMMEPA3ZHON HEeMHOM peakunu
B peajibHOM BpeMeHU
«Clavibacter michiganensis subsp. sepedonicus -PB»

HNHCTPYKIMHS no npumMeHeHu1o



1 HABHAYEHUE U OBJIACTSH IPUMEHEHUSA
1.1 ITotHOE HA3BaHUE

HabGop pearenroB «Clavibacter michiganensis subsp. sepedonicus-PB» mns Beusieienus JTHK
Clavibacter michiganensis subsp. sepedonicus (Bo3OymuTenss KOJNBLEBOW THHIH KapTo(dens) METOA0M
[OJIMMEPa3HOM ICIHOM peaknuu B peanbHoM Bpemenu (ITL[P-PB)

1.2 O6aacTh NIpUMEHEHUA

Hab6op pearentoB «Clavibacter michiganensis subsp. sepedonicus-PB» mnpeaHa3sHayeH s
oonapyxenuss JIHK Clavibacter michiganensis subsp. sepedonicus. J[lannas Oaktepus HOpaxaeT
UCKJIFOUUTENIbHO KapToderns (Solanum tuberosum).

HaGop MoxeT ObITh HCIONB30BaH B JIAOOPATOPHBIX IICHTPAX M MHCTUTYTAX, MPOBOJSAIINX KOHTPOJb
KapaHTUHHOTO (PUTOCAHUTAPHOTO COCTOSIHUSI PACTEHUHM, B TOM YHCIIE IOCAIOYHOTO MarepHuaja B IENsX
oouapyxkenuss JIHK Clavibacter michiganensis subsp. sepedonicus. HaGop mo3BosiseT KaueCTBEHHO
ompeeNuTh, coaepkutcs au B oopasue JJTHK Clavibacter michiganensis subsp. sepedonicus.

JlmarHocTuka pactenuii kaprodens c¢ mnomomio Habopa «Clavibacter michiganensis subsp.
sepedonicus-PB» BO3MOXHA Ha BCEX JTarax €ro BEreTallMOHHOTO Pa3BHUTHs METOJOM MOJMMEPA3HOU IETTHON
peakuuu B peaabHoM Bpemenu (I1L[P-PB).

2 XAPAKTEPUCTUKA HABOPA

KomritoneHTsI Habopa sSBJISFOTCS OJIHOPA30BBIMH.

Ha6op pearenroB «Clavibacter michiganensis subsp. sepedonicus-PB» He TpeOyeT TEXHUYECKOTO
00CITyKMBaHUS U KAITUOPOBKH.

2.1 CocraB Habopa

HaGop peareHToB COCTOHUT U3 4 KOMIIOHCHTOB.

Ne CocTaB KOMIJIEKTA Onucanue O0beMm Koa-Bo

IIpo3paunas KUIKOCTh

1 | Peakunonuas cmecs «C.ms-BITK»
CBETIIO-CUPEHEBOTO 1IBETA

1,10 M | 2 nmpoOupku

npo3payHas OecrBeTHas

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

KHUJIKOCTh
[TonoxuTenbHbIN KOHTPOJIBHBIN 00paserl,
coxepskamuii pparment JTHK Clavibacter npo3payvHasi OecIBETHAsS

3 | CoAchKall _(1)p A . posp 1 0,10 mn | 1 mpobupka
michiganensis subsp. Sepedonicus KHUJIKOCTh

ITKO «C.msy»

IIpo3pavyHas 6eCHBeTHa}I

4 | OrpunarenbHblii KOHTpONIbHBIN 00pasen, OKO
AKHUJIKOCTh

0,20 M | 1 mpobupka

2.2 KotnyecTBO aHAJIM3UPYEMbIX POO
HaGop paccuntan Ha nposenenue 100 peakiuii, BKIro4as KOHTPOJIbHbBIE 00pa3Ibl.

2.3 llpuHuun meroaa.
Oonapyxenue crenupuueckux ¢parmento JIHK Clavibacter michiganensis subsp. sepedonicus

OCHOBAaHO Ha MWCMOJb30BAaHUM METOAA MYJIBTUIIIEKCHOW ITOJIMMEPAa3HOM LENHOM pPEaKUUU C IOJyYEHUEM
pe3yabTaTta B pekume peanbHoro Bpemenu — [1LP-PB.

B ocnoBe meroma III[P-PB nexuT u3mMeHeHue curHaiga (QIyopecUEHIMH B XOJ€ peakiuH. ITO
U3MEHEHHE  TPOMCXOAUT  Onarojapst  HCHosib30BaHMIO  crneuupuyeckoro  ansg  uckomoit  JIHK
OJIMTOHYKJIEOTHIHOTO 30H]1a, KOTOPBIH, MO00HO MpaiiMepy, B XOA€ PEaKIMU CBSI3bIBAECTCS C OJHOW M3 Ienen
ammukoHa. K 57 w37 koHumam 30Hga mpucoenuHEeHbl (uyopodop u racuTens  (IyopecueHINH
cooTBeTCTBeHHO. [Ipu BO30YykaeHUM MOjeKylbl (iayopodopa cBeToM ompeneaeHHON MJIMHBI BOJHBI JaHHAs
MoOJIeKyJla HCITyCKaeT CBET ApPYrod JUIMHBI BOJHBL. 3a cueT OJIM30CTH MoJieKyn Quyopodopa M TacuTes



(GiyopecueHIIMM, HaXOIALIMXCS Ha OJHOM 30HJE, MOCIEAHUN MOIIoIaeT (hIyopecleHLn0, U U3MEHEHUs
AHATMTUYECKOTO CHUTHAIA HE MPOUCXOaUT. B pesynbrate pacmenienus crnenududeckoro mis nckomoi JJHK
OJIMTOHYKJIEOTUAHOTO 30HAa Tag-moiauMepa3oil Ha 3Tale IOHTalluy NIpU TeMriepaTtypax okosio 60°C, racurens
IpeKpalaeT morjomars GIyopecueHINIo JaHHOM MoneKybl ¢uryopodopa (Texnonorust TagMan). C kaxapim
rukitoM [P guciio ocBoO60kAEHHBIX MOJIEKYT (uryopodopa 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. Cankr-IlerepOypr, Poccus), «CFX-96» («BioRad», CIIA), «Rotor
Gene» (Qiagen), «DT» («JIHK-texHomorusi», Poccus), QuantStudio5 (Thermofisher, CIIA) wim
HKBHUBAJIEHTHBIX M0 XapaKTepUCTUKaM (CM. 1. 5.1 HacTOSIIeH HHCTPYKIIUN).

[Tpu ammudukanuu meroaom [11IP-PB B Habope MCHOIB3YIOTCS JBa OJMTOHYKICOTUIHBIX Mpaiimepa,
dnankupyronmx cnenuduueckuii pparment JTHK Clavibacter michiganensis subsp. sepedonicus, u nBa
OJIMTOHYKJICOTHIHBIX Tpaiimepa, ¢nankupyromux JJHK BHyTpennero nonoxurensnoro kontpoius I11P-PB, a
Takxke nBa (ayopecueHTHBIX 30HMa. [Ipouecc ammnudpukanuy cnenupuUHbIX (pParMeHTOB 3aKIIIOYAETCs B
MTOBTOPSIIOIIMXCS LUKIJIAX TemneparypHod neHarypauuu JIHK, orTxura mpaiiMepoB ¢ KOMIUIEMEHTAPHBIMU
ITOCJIEIOBATEIBHOCTIMI M TOCIEAYIOIIEH JOCTPOUWKE IMOJMHYKICOTHIHBIX Lened ¢ 3tux mnpaiimepos JIHK-
MOJIMMEPA30M C JETEKIMEN pe3yIbTaTOB B PEKUME PEaIbHOTO BPEMEHU.

Ha6op pearentoB «Clavibacter michiganensis subsp. sepedonicus-PB» TO03BOJSET OJHOBPEMEHHO
BBISIBIISITH B OJTHOM peakiMoHHOW cMmecH cnenuduunsiii aast C. michiganensis ¢gparment masmuast PCSLL (mo

kaHany ¢uyopecteniun FAM/Green), a Takke BHYTPEHHHH MOJOKHTEIbHBIH KOHTPOJIb — MO KaHaIy
dnyopecuenun R6G/HEX/Yellow/VIC.

[Ipaiimeprl, mOpHUMEHsieMble B JAaHHOM CHCTEME, CKOHCTPYHUpPOBaHbl TakUM 00pa3oM, UTOObI
oOHapyxuBaTh OK0JI0 98% Bcex IITaMMOB LEJEBBIX OaKkTEepHil M3BECTHBIX HA JaHHBIM MOMEHT. BTopas
peakuusi — BIIK (Bayrpennero IlomoxutensHoro KonTpomsi) — HeoOXoauMa is  HUCKIIOUCHHUS
JIO’)KHOOTPHIIATEIbHBIX PE3yIbTATOB.

2.4 OrpanuveHust MeTo1Aa

B wuccnenyemom wmarepuane JIHK C. michiganensis moxer ObITh He OOHapyKeHa O NpPUYMHE
unrubupoBanus [IIIP-PB w/munu wHemoctatouHoii sddextuBHoctu Boigenenus JHK. [lns moctuxenus
MoKazaresiel aHaJTUTHYEeCKON YyBCTBUTEIBLHOCTH UCIIOIB3yEMbI HAOOP /AJIsl BbIAETICHUS J0KEH 00ecreunBaTh
s dexruBHoCcTh Beienenuss HK na yposue He menee 20 %.



[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 YyBcTBUTEJIBHOCTH

YyscreurenapHocTs TP npu ucmons3oBannu Habopa pearearoB «Clavibacter michiganensis subsp.
sepedonicus-PB» ue menee 3,0%10° kormit JIHK B MULTHIHTpPE TIPOOHL

3.2 Cneuu(pu4HOCTH

CreunuyHOCTh — JIOXKHOOTPHUIATENIbHBIE PE3YJIbTAaThl IPU aHAIM3€e 00pa3lloB pacTEHUI, CoIepKaIINX
JIHK neneBoii GakTepuu, OTCYTCTBOBAJH, JIOKHOIOJOXKHUTEIbHBIE Pe3yJIbTaThl NpH aHanu3e oopasznoB JIHK
pacrennii u JIHK Oakrepmii, He coxep)Kaliux BbIIICTIEPEUUCICHHBIE crHenuduyeckne QparMeHTHl,
OTCYTCTBOBAJIH.

4 MEPBI IPEJOCTOPOKHOCTHU IIPU PABOTE C HABOPOM

Paboty mpoBozsT B coorBeTcTBUU ¢ TpeboBaHusMu MY 1.3.2569-09 «Opranmsanus paboThl 1a00paToOpHii, HCIOIB3YOIINX
METOIbl aMIUITMGUKAMN HYKJICHHOBBIX KHCIOT MNpH padoTe ¢ MaTepuajoM, COASpKaIuM MHKpoopraHusmsl |-V rpymm
HaTOr¢HHOCTHY.

4.1 HeoO6xonumocTh 00y4eHHUsI IePcoOHAJIa

Jnst paboThl ¢ AaHHBIM HaOOPOM PEareHTOB HEOOXOIUMO YYacTHE CIIELHAIMCTa C BBICHIAM MM CPEIHUM MEJULUHCKUM,
OMOJOrN4ecKUM (BETEPHHAPHBIM) MJIM arPOHOMHYECKUM 00pa3oBaHHEM, HOIYyYHBIIETO JOMOJIHUTEIbHOE CIelUalbHOEe 00pa3oBaHue
Ha Kypcax MOBBIIECHUS KBIN(UKALUK 10 MOJIEKYJISIPHO-ONOJIOTHYECKUM METOAaM AMArHOCTHKU. [lepcoHan 10mkeH MMETh HaBBIKU
paboThl C OMOXMMHUYECKHMHU PEaKTUBAMU M COBPEMEHHBIM JIa00PATOPHBIM 000y I0BaHHEM.

4.2 Mepbl 6€3011aCHOCTH, NO3BOJIAIONINE NPEAOXPAHATH OllepaTopa

Bce kOMIOHEHTHI Ha0Opa B MCIOIb3YEMbBIX KOHIIEHTPALUSIX SBISIOTCS HETOKCHYHBIMHU, BPEJHOTO BIMSHUS HA OPraHU3M
orneparopa He okasbiBatoT. [Ipu pabote ¢ HabopoM creyer cobonaTe OOBIYHBIE MEPBI IPEIOCTOPOXXHOCTH AT TaOOPATOPHIA:

- TIOJIL30BaThCA JIAOOPATOPHBIMU NIEpUaTKAMHU M HA/ICBATh J1a0OPATOPHBIC XaaThL;

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

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

HM30eraTe KOHTAKTa C KOXKEH, T71a3aMU M CIIM3UCTHIMUA 000JIOUYKaMH, NPH TONAJaHWU HAa HUX KOMIIOHEHTOB Ha0opa IPOMBITh
OOJIBIIMM KOJIMYECTBOM BOJbl. [IpM mnpueMe BHYTpPh KOMIIOHEHTOB HaOopa peareHTOB 3a MEIAMIMHCKOW IIOMOIIBIO CIEeIyeT
00paTUTHCSI HEMEJIEHHO.

Crenundukanyu mo 6€30MacHOCTH MPEOCTABISIOTCS IO 3aMpPOoCy.

4.3 Heodxoaumbie Mepbl IPeA0CTOPOKHOCTH B OTHOLIEHNH BJIMSIHUS (PU3HYECKUX (haKTOpOB

[Tpu ucnonb3oBaHuu Habopa peareHTOB HET HEOOXOIUMOCTH NPUHUMATh MEPBI MPEJOCTOPOIKHOCTH B OTHOIICHUU BIHSHUS
MarHUTHBIX II0JIEH, BHEIIHUX 3JEKTPUYECKUX BO3ACHCTBHUI, 3JIEKTPOCTATHMYECKUX Pa3psoB, AABJICHUS WIN IEpenajoB JaBICHMS,
neperpy3k, HICTOYHHKOB TEPMHYECKOTO BOCINIAMEHEHHSL.

4.4 HeoO6xonumble Mepbl PEAOCTOPOKHOCTH POTHB CHEeLUAJbHBIX PUCKOB

Ilpu wcnonp30BaHUM HaOopa pPEarceHTOB HET HEOOXOIMMOCTH HPHHHUMATH MEpBI NPEAOCTOPOXKHOCTH IPOTHB JIFOOBIX
CIELMANIbHBIX PUCKOB MPH HCIOJIB30BAHUH WIIH pean3alii, HOCKOJIbKY B COCTaB M3JEJIHs HE BXOIAT BEIIECTBA YEIOBEYECKOTO I
’KUBOTHOTO ITPOUCXOXKACHHS C YIETOM UX MOTCHIMATBHON HHPEKIIMOHHOH IPUPOJIBI.

5 OBOPYAOBAHUE U MATEPUAJIbI, HEOBXOAUMBIE IIPU PABOTE C HABOPOM

5.1 PekomeHayeMoe H3MEPUTEIBLHOE 000py10BaHHE

[pubop mms IMLP-PB — 3aperucrpupoBanHbiii B PO u mMerommuil KaHaBl AETEKIHH, COOTBETCTBYIOIIUE KPACHTEISIM
FAM/Green, R6G/HEX/Yellow/VIC, ROX/Orange, Cy5/Red (iu60 uX CHEKTPalIbHBIM aHAJOraM) CO CIEAYIOIIUMHE
XaPAKTEPUCTUKAMU — Awaxc 5036/ Mvaxcom. (Nl — 485HM/520HM, No2 — 530uM/560HM, Ne3 — 580um/620HM, Ned — 630uM/670HM),
Hanpumep, «AHK-32 (32M, 48)», «CFX-96».

5.2 Yka3aHusi 0 HEOOXOAUMOCTH MCIIOJIb30BAHUS CNENHATBLHOI0 000PY1I0BaAHUS

Paboty ¢ HabopoM clieayeT MPOBOIUTH B HACTOIHLHOM OOKce ¢ OakTepunuaHou 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

ABromarnueckuii (MexaHHUECKHiT) 103aTOp MepeMeHHoTo o0bema Ha 10-100 Mk,

ABTOMaTnuecKkuii (MexaHu4deckuii) go3arop nepemenHoro oorema Ha 100-1000 Mk

ABTOMaTHUecKHii (MEXaHUYECKUi) 103aTop MepeMeHHoro oobema Ha 2-20 MK

LITaTHB JUIS 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 cemeHHON».

TexHuyeckue yCcloBUS U METOJIbI ONIPECIICHUs KauecTBay U MEXIyHapoaHbsiMu mpaBuiamu EDK OOH
S-1 xacaromumucs cObITa M KOHTPOJIS KauecTBa CEMEHHOTO Kaptodeins 2014 rox.

PM 8/1 (1) 2014-07 duTtocanuTapHbie Mepbl, crieuduunbie 171 ToBapoB. Kaprodes.

6.2 IlpoGonoaroroBka oopa3uoB u Boiaegenue HK

[TpenBapuTenbHO HOATOTOBUTH HEOOXOAMMOE KOJUYECTBO KIyOHEW Kaprodens M HpPOMBITH HX
yucTto BoJoW. [loAroTOBUTH YHUCTBIE W TNPOJAE3UH(HUUMPOBaHHBbIE cKajubnenu (e3Bust). CkaibleneMm
aKKypaTHO BbIpe3aTh HeOob1ION (0T 5 10 10 MM B JraMeTpe) KOHWYECKUH (PparMeHT U3 CTOJIOHHOIO KOHIIA
IIOJITOTOBJICHHOTO KIIyOHs KapTodens, 3axBaTbiBas cocynucTyro TkaHb. (Ilocime kaxzoro BBIpE3aHHOTO
oOpa3ua HEOOXOAMMO MEHSTh MepyaTku M ckanpnenu. [lo 3aBepuieHuto pabOT BCE HWHCTPYMEHTHI U
HCIOJIb3yeMoe 000pyJ0BaHKHE 00€33apakiBaTh XJIOPCOAEPKAIIUM PACTBOPOM, C TOCIIEAYIOUIEH MPOMBIBKON
YUCTOW BOAOW. B ciydae MCmonb30BaHUsl OJHOPA30BBIX CTEPWIHHBIX CKajlblenei (Jie3BUi) HEOOXOoauMa
nocieayromas ux yrwimsaiys). [Ipy NOBpeXIeHUH WM OTCYTCTBUU CTOJOHHOW YacTH JOIYCKaeTCs
UCIIONIb30BaTh Ma3yIIHbIE MTOYKH (T1a3ku). ['oMoreHn3upoBats 00pasell B SKCTparupyromeM oydepe (BXOIUT
B cocTaB HabopoB A BeiaeneHus). [Iposectu Boigenenne HK cormacHo mHCTpyKUuu.

Konuuecmso uccnedyemvix npod6 na npoeepxy napmuu xapmoghens peznamenmupyemcs "I'OCT
33996-2016 Kapmodghenv cemennoii. Texnuueckue ycuosus u memoovl onpeoeienus kavecmsa."”

IlIpobonoozomoexa ons eévidenenusn /[HK 6axkmepuii ¢ 00nonnumenbHblmM KOHUEHMPUPOSAHUemM:

[IpenBapuTeNbHO TMOATOTOBUTH HEOOXOAMMOE KOJMYECTBO KIyOHEH KapTodens W IPOMBITH HX
yrctoi BoAoW. IloAroToBUTH uMcCThIE M MpoJe3uH(UIMpOBaHHbIE cKanblenu. CkanpneneM akKypaTHO
BbIpe3aTh HeOospuiol (or 5 mo 10 MM B auamerpe) KOHMYECKHMH (parMEHT U3 CTOJOHHOIO KOHIIA
MOJITOTOBJICHHOTO KIyOHs KapTodens, 3axBaTbiBas cocynucTyio TkaHb. (Ilocime KkakIoro BBIPE3aHHOTO
oOpa3na HeoOXOIUMO MEHATh NepyaTku W ckanpnenu. [lo 3aBepiieHnio pabOT BCe WHCTPYMEHTHI M
UCHoJb3yeMoe 000pyI0BaHKE 00€33apaKUBaTh XJIOPCOIEPIKAIIUM PACTBOPOM, C MOCIEAYIOIIEH TPOMBIBKOM
yucToi Booil). [TomyyenHble 00pasiipl OT Kaxa0ro KI1yoHs coOpaTh B KOHUYECKYIO K010y oobemMoM 200 mi
n po6asute 50 ma 0,001 M docharnoro O6ydepa pH 7,2. IlpoBomuth mielikupoBaHue oOpa3loOB CO
ckopocTtbto 100 06/mun B Teyenue 4 u npu temneparype oT 20 oC mo 25 oC. Ilocne melikupoBaHus
MPOBECTH QHIIbTpalMio 00pa3LoB Il yaajdeHHs] U30bITKa pacTUTEIbHBIX BellecTB. OUIbTpalvio IPOBOAST
B IIEHTpU(YKHYIO POOUPKY C MCIOIB30BAaHHEM BOPOHKU C OyMaxxHbIM QriibTpoM. OCBETIEHHBIH pacTBOP
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nentpudyruposatb 10 mMun nmpu 10 000 o6/mun mnpu Temmepatrype +4 oC. AKKypaTHO yAaJIUTh
CyMepHAaTaHT, He ToBpexkaast ocanok. Ocanok pecycnenauponath B 1 M crepribHoro 0,001 M docdarnoro
O0ydepa pH 7,2 u nmepeHecTy B CTepHIIbHYI0 MEUKponpoOupky. Jlanee nmpoBoauth Beiaenenue HK cormacno
WHCTPYKIIHU.

Boinenenne JIHK npoBomst copbentHeiM  meronoMm  (Hampumep, «CytoSorb/Llutocop6»,
«®Durocopd» («Cunronm», Poccus) wim apyrumu yrBepkaeHHbiMu Metonamu (TOCT 33996-2016). [ns
orpezieNieHUs] BO3MOKHOM KOHTaMUHAIMKU Ha 3Tare BbiaenaeHuss HK B kakayro mapTuio BblIETICHUS HApsIy ©
HCCIAEAYEeMBIM MAaTEepUalioOM BKIIIOYAIOT OTPHUIATSIbHBIA KOHTpoib BbiAeieHus (OKO-B), koropsrit
aHanuzupyrot naiee B [1L[P-PB.

PactBop JJHK MokeT XpaHuThcs Mpu TeMiieparype ot 1itoc 2 10 mwitoc 8°C B TedeHue 5 CyTOK U Ipu
TeMIeparype He Bollie MuHyc 16°C B TeueHue roja.

7 MIPOBEJAEHUE AHAJIN3A
7.1 IloaroroBka k npoBenenuto [N P-PB
1. Pa3mopo3uTh HEOOXOIUMOE KOJUYECTBO MPOOHMPOK ¢ peakuuoHHOM cMechio «C.ms-BIIK» (kaxmas
mpoOupKa paccuuTaHa Ha MocTaHoBKy 50 peakmmii), BeIACpkKaTh 15 MUHYT MPU KOMHATHOW TeMIepaType,
nepeMeniaTh Ha MUKPOLICHTPU(YTe-BCTPIXUBATENIC U IEHTPUPYTUPOBATH B TEUYCHHE HECKOIBKUX CEKYH]T
It cOpoca Karellb.
2. B otnenbHON 4nCTON POOMPKE MOAXOAIIETO pa3Mepa CMEIIaTh:
21*(N+2) Mk peakiponHoit cmecu «C.ms-BITK»
0,5*(N+2) mxa SynTaq (JIHK-onumepasa),
rae N — koau4ecTBO HccieqyeMbix 00pa3uoB, Bkiawyasa OKO-B, 2 — koauvecTBo KOHTpOJei
(ITKO, OKO).
Ipumeuanue. Ompuyamenvhvle xommpoau evidenenus (OKO-B) ananuzupyrom kak uccredyemvle

obpasywl, coxpansis npu IIL[P-PB nopsook obpasyos u OKO-B, komopwiii Ovin 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
SynTaq 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
SynTaq 19,5 20 | 205 ]| 21 | 215 | 22 | 225 | 23 | 235 24 24,5 25

[TonydyeHHy10 cMech MepeMelIaTh Ha MUKPOLIEHTpU(yTe-BCTpSIXUBATENEe U LIEHTPU(PYTUPOBATh B TEUECHUE
HECKOJIbKUX CeKyHA. Pa3nuTe nomyuyeHHyro cMmech o 20 MkJ1 B ipobupku Ha 0,2 miL.

3. MKO, OKO u uccnegyeMbie 00pa3ibl pa3MOpPO3UTh, IIEPEMENIaTh Ha MUKPOIICHTPU(YTe-BCTPSIXUBATEIC H
LHEHTPUPYTHPOBATb.
IIpumeyanue. Ecmm obpazeny JIHK comepxut copOeHT (MarHWUTHBIN cOpOeHT), HeoOXOoauMo HEeHTpH(yrupoBaTs o0pasmbl 1
MuHyTy Tipu 10-14 TBIC. 06/MHH. UIS TIOJTHOTO OCaKAEHUS copOenTa. [Ipy MCIoNb30BaHIMM MarHUTHOTO COpOEHTa MPOOHPKHU C

JHK mocne neHTpUQYyrupoBaHUS yCTaHOBHTh B MArHMUTHBIM IITATHB M J00aBIIEHHE OOpPaslOB NMPOW3BOAWTH, HE BBIHHMAs
pOOUPKH M3 IITATUBA.

Buectu B moarorosienusie 0,2 M mpooupku no 5 mra OKO, ucciemnyeMbrx 00pas3IioB U, B TOCIIETHIOIO
ouepens, KO, ucnonb3ys HaKOHEUHMKH C adpO30JbHBIM OaphepoM, IUIOTHO 3aKpBITh KPBIIIKH,
nepeMenaTb Ha MUKpOIIeHTpU(yTre-BCTpsIXUBaTesIe U HeHTpUPyrupoBaTh NPpoOUPKHU AJisi cOpoca Karelb.

4. TlomecTuTh NPOOUPKHU B aMIUIU(DUKATOP B PEKOMEHIYEMOM IMOPSIJIKE:
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8.

Ne aueniku Oopaszey

1 ITKO «C.msy

2 OKO

3 uccnedyemwlii oopazey 1
4 ucciedyemvlil 0opasey 2

7.2 Illposenenue ILP-PB

7.2.1 lIposenenue IIP-PB past npudopos RotorGene 6000/RotorGene Q
Bxitounth mpubOp B COOTBETCTBUU C MHCTPYKIIMEH 110 SKCILTyaTallHH.
3anyctuth nporpamMmy «Rotor-Geney.
B okne «New Run / HoBblii TecT» BoIOpaTh BKIaAKy «Advanced / leTajibHblii MacTepy», 3aT€M OIIIHIO
«Empty Run / Ilycroii ma6aon» u Haxxath «New / HoBblIi».
B orkpeiBmiemMcsi okHe BbIOpath T potopa «36-Well Rotor / 36-1yHouHBI poTOpP» M MOCTaBHUTH
raiouky B okHe «Locking Ring Attached / Koabno 3akpensieno», Haxatb «Next / laaee».
B oTkpeiBiIeMcs okHe ycraHoBuTh «Reaction Volume / O6bem peakuum» 25 MK, yopaTh rajgouky «15
pL oil layer volume / Oobem maciia / Bocka» u Haxatb «Next / lamee».
B otkpeiBiieMcs: okHe HaxxaTh KHONKY «Edit Profile / Penakrop npoduasn», Haxars «New / HoBblii» 1
BeiOpaTh «Cycling (default) / HlukaupoBanue (mo ymoud.)». 3amaTh MporpaMMy aMmIuTd(UKAIUNA CO
CIICAYIONIMMHU TTapaMEeTPaMH:

[Tar Tewm., °C Bpewms Herexkuus Kpacurenu IToBTOpOB
1 94 3 mins No acquiring 1
94 15 secs No acquiring
Cycling . FAM/Green 50
60 40 secs Acquiring JOE/ Yellow

B oxne «Edit Profile / Pemakrop npoduisi» Haxars kHONKY «OK».
Y CTaHOBHUTH YyBCTBUTEIBHOCTH MpHbOpa B obiactu Hactpoek «Chanel Setup / YcranoBka kaHaiay,
ucnosib3ys kiapuiy «Edit Gain / YpoBenb curuaia»:

Green-5

Yellow -6

Ipumeuanue:. npu 803HUKHOGEHUU NPOOIem (CEA3AHHBIX C 0COOEHHOCHIbIO padomul npubdopa, a
UMEHHO C YCMAHOGICHHbIM ONMUMAIbHBIM OUANA30HOM YPOGHA YCUNCHUA CUZHANA (hayopecuenyuu
HO UeleeblM KAHAIam) Heodxooumo npu nociedyiowux sanyckax npuoopa oas INIIP-PB RotorGene

6000/RotorGene Q wna 3mane 8 nyuxkma 7.2.1 nposecmu agemomamuyueckyio ORmMuUMU3IauuIo ypoeHeil

CUCHANIA CO2NIACHO C1e0VIOUell UHCHPYKYUU:
B okne «New Run Wizard / Macmep nosozo mecma» wnaxcams «Gain Optimization /
Onmumu3zayus ypoeHs CucHa1ay.

B omkpuiswemcs okne navimu u Haxcams Ha eknadky «Channel Settings / Yemanoexku kananoe.

B nossuswemcs cnucke xananos sviopame «All Channels / Bce kananvyy u nascamo «Add /
Mobasumuy.

B noseuswemcs oxune «Auto-Gain Optimization Channel Settings / Ycmanosxku Aemo-
onmumusauuu yposus cucnana» naxcamo «OK /A» ons kasxcoozo kanana.
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Ilocne zaxpeimusi oxkna «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 naxcamo «Close / 3axpvimeoy.

Haxars xiaBuiry «Next / laaee».

3amycTuTh ammunpukanuio kHonkou Start run / Crapr.

B nosBuBmIeMcst mocnie Hadajga paboThl mpubopa OKHE CO CBeACHHSMH 00 oOpa3nax BHECTH Ha3BaHUS
obpasmoB, B cronbie «Type / Tum» ykazate «Unknown / O6pasem» mas obpasios, «Positive /
Moaoxurteabublit»y 11t [IKO u «Negative / Orpunarenbublii»y s OKO. Haxkate kmaBumry «Finish /
3aKOHYHUTHY.

ITo 3aBepmenun I11P-PB orpaboTannbie mpoOUPKH YTHIM3UPOBATh B COOTBETCTBHH C PEKOMEHIAIMSMU
o opranu3anuu [1[P naboparopuu, cornmacao MY 1.3.2569-09 «Opranusanus paboTel 1a00paTOpui,
UCIIONB3YIOMIMX METOABl aMIUTU(UKAIMN HYKJICHHOBBIX KHCJIOT TpH paboTe ¢ MaTepuaioM,
coAepx’aluM MUKpoopranusmsl [-IV rpynn naroreHHOCTHY.

7.2.2 llposeaenne IIP-PB nias npudopa CFX96

Bxirounts npuOop B COOTBETCTBUU C UHCTPYKIMEN 110 SKCILTyaTalllu.

3amyctuth nporpammy «Bio-Rad CFX Manager».

B wmento File BeiOpath New—Protocol. B mosiBuBIIeMcs: OKHE 3a/1aTh IUKJIOTPAMMY CO CIEIYFOIMMHU
napaMeTpamu:

Sample Volume 25 pl

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

+Plate read
4. GOTO 2,49

END
Haxare OK u coxpaHHUTh MPOTOKOJI HA KOMIIBIOTEPE B yI0OHOM paboueii mamnke.
Buectu cBenenust 00 oOpasiax u kpacutensx. Jis atoro Bo Briaake Plate Beiopars onmuto Create New.
Haxarp kHonky Select Fluorophores. B nosiBusiemcst okne BbiOpath kpacutenu FAM, HEX. Haxarp
OK.
O003HauNTh Ha IUIAIIKE MECTOPACIIONOKEHHE 00PA3IIOB:

- Ilepas nynka — IIKO. Jlns 3TOro0 BRIIENIUTH JYHKY, B KOTOpoi Haxoautcs npodupka ¢ [IKO, u B rpage
Sample Type BeiOpaTh cTpouky Positive Control.

- Bropas nynka — OKO. [lyis 5TOr0 BBIIETUTH JTYHKY, B KOTOpOil HaxoauTcs npooupka ¢ OKO, u B rpade
Sample Type BriopaTh ctpouky Negative Control.

- Cnenyrolmas JIyHKa - UccielyeMblil oOpaser 1, 3aTeM — uccineayemslii oopaser] 2 ¥ T.1. B COOTBETCTBUM C
1. Ilopsinok cnexoBanusi 00pa3noB. /s 5TOTO BBIIEIUTH BCE OCTABIINECS JTYHKH, B KOTOPBIX HaXOIATCS
npobupku ¢ obpasuamu, u B rpade Sample Type BoiOpath ctpouky Unknown.
3agaTh M3MEpPEHUE CHUTHajla BO BCEX NMPOOMPKAX MO BHIOPAHHBIM KpacuTelsM. I 3TOro BBIIEIUTH Ha
IUIalIKe JIYHKH cOo BceMH HccieayeMbiMu npobupkamu (Bkitouas [IKO u OKO) u mocTtaBuTh rajiodku B
kosoHke Load HanpoTHB Ha3BaHMI BCEX BHIOPAHHBIX B 1.5 KPACHUTEICH.
3anaTh Ha3BaHUS BCEX HCCIEAyeMbIX oOpa3loB. J[s 3TOro BBIIEAUTH JYHKH, B KOTOPBIX HaXOIATCS
npoOupku ¢ oOo3HauaeMbIM oOpasiiom. B rpade Sample Name BBectn (wiu BbIOpaTh M3 yiKe
UMEIOLIMXCS) MMSI COOTBETCTBYIOIIEro oOpasma. 3areM IMOCTaBHTh Tajlloyky B coceaHeil rpage Load.
[ToBTOPUTH TO 7K€ CaMOe I OCTABIIMXCSI 00Pa3IOB.
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Haxate OK. J/laTh uMs Tuiamke ¢ yka3aHUEM JaThl SKCIEPUMEHTA M COXPAaHUTH IMOJYUYEHHBIN (ailn Ha
KOMIThIOTEPE B YIOOHOMU paboueii mamnke.

Hauatp paboty mpubopa. [[nst aToro BeiOpats 3akmanky Start Run, B xotopoil HaxkaTh knaBuiry Start
Run. 3agare ums Oynymiero aiina ¢ ykazaHHUeM JIaThl MPOBeneHUs dKcrepumerTa. CoxpanuTh ¢ailn Ha
KOMIIbIOTEpE B y100HOI paboyeii mamnke.

3adukcupoBarh B pabodeM KypHalie Ha3BaHue ¢aiina.

ITo 3aBepmienun [11IP-PB orpabGoranHbie MpoOUPKH YTUIU3HPOBATH B COOTBETCTBHH C PEKOMEHIAIUSIMU
no opranm3anuu I[P maGoparopumn, cormacao MY 1.3.2569-09 «Opranuzamnus paboTsl JadopaTopui,
UCIIONB3YIOUIMX METOJbl aMIUTM(UKAMU HYKJIEHMHOBBIX KHUCJIOT TMpu paboTe C MaTepuasnom,
coJiepKaluM MUKpoopranusmsl [-1V rpynn natoreHHOCTHY.

7.2.3 Ilposenenue IIIP-PB nis npudopos AHK-32 (32M, 48).

Bxirounts puOop B COOTBETCTBUU C MHCTPYKIIMEH MO SKCILTyaTalllu.

Zamyctuts mporpammy ANK Shell.

BriOpats Briaaky «bwlcTpblii cTapT». B nosiBuBmeMcs okHe BeIOpaTh kpacutenu FAM, R6G. 3anarte
uMs Oyaymiero ¢aiiia, a Takke BeIOpaTh TrM npubdopa (32 npodbupku wiu 48 mpoOUpPOK).

B oxHEe « AMIUIM(PUKATOP» 32/1aTh IPOrPaMMy aMILTH(PHKAIHIH.

Tun Temnepatypa, | Bpews,t, | HaOmonenune | Pacuer
T, C CeK.
H3oTepma
1 95 300 BruroueHo
[Muknorpamma
(50)
1 95 15 BxroueHo
2 60 40 BruroueHo BxiroueHo

Bo Bknaake «O06pa3ubl» BHECTH ONKMCAHUE HCCIEAYEMBIX 00Pa3I[0B U PACCTaBUTh 00pa3LIbl 10 TUIAHIIETY.
3anecty B pabouuii )KypHaIl Ha3BaHUE (haiiia JTaHHBIX, COOTBETCTBYIOIICE UCCIICIOBAHUIO.

Jlnis 3amycka uccienoBanust HaxaTh CTapr.

ITo 3aBepuienun I1L[P-PB oTpaGoTranHble mpoOUpPKH yTUIU3UPOBATh B COOTBETCTBUU C PEKOMEHIALIUSAMU
no opranm3anuu [P mabGopatopumn, cormacao MY 1.3.2569-09 «Opranuzamus padoTsl JadopaTopui,
UCHOJB3YIOUIMX METOAbl aMIUIM(UKALKUKM HYKJIEMHOBBIX KHCIOT HpH paboTe ¢ MaTepuajiom,
coJiepKaliuM MUKpoopranusmel [-IV rpynn naToreHHOCTHY.

7.2.4. Ilposenenue INIP-PB nus npudopos Dtprime / Dtlite.

Bxmrounth iprOOp B COOTBETCTBUU C HHCTPYKIIMEH 110 SKCILTyaTaIlHH.

3anyctuth nporpammy «RealTime_PCR».

Ilepen mpoBeneHueM ammaupUKaMU HEOOXOIUMO 3alOJHUTh TMPOTOKOJN HCCIEeNIOBaHUS (BKJIaJKa
«IIpoTokoJ»). B kax0ii cTpoke HEOOXOIMMO OTPEIAKTUPOBATH CIIEIYIOIINE TaHHbIE:

- Ne (Homep nmpobupKn)

- R (mo6aBnenue ny0eir)

- Tun npooupku (00pasell, MoJOKUTEIBHBIA KOHTPOJIb, OTPUIIATEILHBIA KOHTPOJIb U T.1.)

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

[Tocne 3amomHeHws TaOIUIIBI ¢ JAHHBIMU O TIPOOMpPKaxX HEOOXOIMMO YKa3aTh PacIoNIOKEHHE MPOOUPOK B
osoke amrupukaTopa. Pacnonoskerue nmpobupox B 0J0ke aMIuMPpUKaTOpa CXeMaTHIHO OTOOpaKaeTCs B
MPaBOV HUKHEW YaCTH OKHa.

3amyck mporpamMmbl  aMIUTU(UKAIIMA ~ OCYNIECTBISIETCS BO  BKIaAKke «3amycK MPOrpaMmbl
aMIUIUPUKALTAN.



6. Ilepen 3amyckoM HeEoOXOIMMO BBIOpaTh 3apaHee CO3JaHHYI0 MNporpaMMmy aMiuIMpUKAIUH,
OTpEIaKTUPOBATh 00BbEM paboueii cMecu B Mpodupke (25 MKI).
[TapameTpsl aMIIMQUKAIIAN:

[uxin IToBropsr | Iar Bpemsa | Temneparypa | Jerekuus
1 1 1 05:00 95,0
2 50 1 00:15 95,0

2 00:40 60,0 Bxirouena

7. Haxarp kHOTIKY «3alyCTUTh NPOrPaMMY».

8. TIlo 3aBepmenun I1LIP-PB oTtpaboTannbie mpoOHpPKH YyTHIM3UPOBATH B COOTBETCTBHH C PEKOMEHIAIMSIMU
no opranuzanuu [IIIP maGoparopuu, cormacio MY 1.3.2569-09 «Opranmzanus paboTel jJabopaTopui,
UCIIOJIB3YIOUIMX METOJbl aMIUTU(UKAIMU HYKJIEMHOBBIX KHCIOT HpHU paboTe ¢ MaTepuajoM, COAepKalluM
MUKpoopranusmsl [-IV rpynn naroreHHOCTHY.

7.2.5 llposenenue IIP-PB nas mpudopa QuantStudiob.
1. Bkiirounth IpruOOp B COOTBETCTBUU C MHCTPYKIIMEH 110 SKCILTyaTallUH.
2. 3ammyctuth nporpammy «QuantStudio Designs & Analysis Software».
3. Haxatp kHonky OTKpBITH 3kcniepumenT (Open Existing Experiment). B oTkpbiBiieMcst OKHE BHIOPATh
npotokoi «Phyto_ DNA» u Haxath kHOIKy OTKpBITH (Open).
Ipumeuanue: Iopsiook camocmosmenvro2o cozoanus npomokona «Phyto_ DNA»
A. Brniouums npubop 8 coomeemcmeauu ¢ UHCmpyKyuel no 9KCniLyamayuu.
b. 3anycmums npoepammy «QuantStudio Designs & Analysis Software».

B. Haosicamwv knonky Co3damw 3xcnepumenm (Create New Experiments) [ Canitioviosinart |~ 708
sxnaoke Ceoiicmea (Properties) ¢ cmpoxe Hazéanue (Name) zaoamo ums (nazeanue) Phyto DNA
oxcnepumenmy. Hasicamo enu3zy oxna knonky Janee (Next).

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

Fle Edt Analysis Tools Help

Method Plate Run Results Export

Experiment Properties O; Save v

I Name [2021-01-01_000000] I

Barcode

User name

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

Manage chemistry details

10



I'. Bo sxnaoxe Ipomokon (Method) 3adame yuxnoepammy co credyowumu napamempamu.

O6wem (Volume) 25 ul

Bpewsi Pecucmpayus Yucno
Hlae Cmaous Temnepamypa Bpems U3MeHeHUs pay
cueHana YUKI08
memnepamypbl
1 Yoeporcanue 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 o]

Haowcamo knonky Janee (Next).

ViepaaHue/HHKY DalHiA

95 =C

00:05:00

=
3.18°C/S

3.18°C/8

P

TEZ‘-E.’]E:‘_"'B.__-':‘_"B HATpeEd KPRIITEH 105

HImp

95 °C

00:00:15

2.44°C/3

50x

0 “°C

60 =C

00:00:40

-7 0]

M. B omkpowieuwumcs okne 6o eéxnaoxe boicmpas Hacmpoiika (Quick Setup) ¢ epage Ilaccusnoiii
pedpepencuuiii kpacumens (Passive Reference) suiopamos HET (NONe), nadicas na cmpenxy.

Plate Attributes

Passive Reference

E. Bo eéxnaoke Pacmupennsie nacmpouxu (Advanced Setup) 6 6ioxe Muwmenu (Targets) oobasumo

KaHauwl 0Jisk Cuumvléanus ghnyopecyenyuu. /s 3mo2o HeodXo00UMO 8bINOIHUMY CledVioujue 0eticmeus:
- 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 suetixy.

- Haoicamo na xknonky /lobasums (Add). B nosisuswetics cmpoxe 6 epage Penopmep (Reporter)

sviopams VIC. B epagpe Hazeanue (Name) nanucams HEX. B epagpe F'acumens (Quencher) esiopams NONe,

Haosfcae Ha ﬂueimy.

11



Quick Setup Advanced Setup

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

O W rFam FAM None v b4

O HEX vIC None v X

O Save w
JK. Jlna  coxpamenus npomokona naxcamv Knonky Coxpanums (Save) _

Coxpanums npomoxon «Phyto_DNA» 6 yoobnyio nanky.

4. Tlepeiitu Bo BKiaaky [lnanmer (Plate) u HaxxaTh Ha BkIaaky Pacmmpennnie Hacrpoiiku
(Advances Setup).

5. BBox 06pa3noB npousBoautcs B Tabnuie Excel (mocrynen na caiite OO0 «CHHTOI
http://www.syntol.ru/) mu6o B nporpammax Design and Analysis niau QuantStudio™ Design & Analysis
Software

6. CxomupoBarth nosry4yuBInyrocs tadiauiy Excel B nporpammy npubopa. Beiaenuts Bce 00pasiibl 1 B

Ta0JIMIIe TOCTAaBUTh TAIOYKHU BO3JIe (IIyOpeCcIieHTHBIX kpacureneil. Haxate kHonky Jasee (Next).

7. Hagatp paboty npubopa. J{iast aToro Haxxmure Ha kHonky HauaTeh mporon (Start Run) u BeiOpats
HYKHBII cepuiiHpli HOMep mnpubopa. 3amath ums Oyaymiero Qaiina ¢ ykazaHUEM JAaThl MPOBEACHUS
skcriepuMenTa. CoxpaHUTh (aiill Ha KOMIIbIOTepe B y100HOI paboueil mamnke.

8. TIlo
pexomennanusamu o opranuszamuu [P naGoparopun, cormacio MY 1.3.2569-09 «Opranuzaius paboTh

3apepuiennn [I[[P-PB orpabotanHsie mnpoOupKky YTHIM3UPOBATH B COOTBETCTBUHU C

nabopaToprid, UCTOJIB3YIOIIMX METOAB aMIUTH(PUKANNA HYKJICHHOBBIX KHCIOT MPU pabOTe ¢ MaTepUaoM,
coAepx’aluM MUKpoopranusmsl [-1V rpynn naroreHHoCTIY.
7.2.6 llposenenne IIP-PB 15 npudopa Gentier 96E/R

1. BxitouuTh npubOp B COOTBETCTBUM C MHCTPYKLMEH MO IKCIUTyaTal|H.
2. 3amyctuth nporpammy Real-time PCR System
3. Haxars New Experiment
4. B oTKpbIBLIEMCS OKHE 33/1aTh UMs 3kcriepuMenTa (Experiment Name) u BeiOpath manky s
coxpanenus (Save Path)
5. Haxartp New
6. Bo Briaake Run Setting 3agate nporpaMMmy amMITH(UKAIUKA CO CIASTYIONMMH 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 Bkianke Experiment BeictaBuTh 00beM peakiionHon cmecu 25 Mk (Reaction Volume 25uL)
[Tepeiitu Bo Biaaky Sample Setting
9. O0603HAYNTH Ha IJIAIIKE MECTOPACIIONIOKEHNE 00PA3IOB:

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

- Bropas nynka — OKO. {7151 3T0ro0 BBIAETUTH JYHKY, B KOTOpOi HaxonuTcs npodupka ¢ OKO, u B rpade
Sample Type BriOpaTh cTpouky Negative.

- Crienyromias JyHKa - UccieLyeMblil oOpasern 1, 3aTeM — ucciaeayeMblii oopaser 2 U T.J. B COOTBETCTBUHU C

o
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.4 [lomecTUTh MPOOMPKHU B AaMIIM(PUKATOP B PeKOMEHIyeMOM MopsiaKe. /(s 3TOro BBIIECTUTH BCE
OCTaBIIKMECS JYHKH, B KOTOPBIX HAXOMIATCS MPOOMpKU ¢ obpasmamu, u B rpade Sample Type BeiOpath
crpouky Unknown.

10. 3agaTh U3MEpeHUE CUTHAIA BO BCEX MPOOMPKAX MO BHIOPAHHBIM KpacUTENsM. [ 3TOTO BBIIECIUTH Ha
TUTAIIKE JIYHKH CO BCeMH uccieayemMbiMu podupkamu (Bkiatouas [IKO u OKO) u mocTaBUTh rajouky B
kosoHke Dye na kpacutenax FAM u HEX.

11. Tpeiitu Bo BkiIaaky Run Monitoring u B OTKpbIBIIEMCS OKHE HaxaTh Run.

[To 3aBepmenun IIIIP-PB orpabGoranHple TpOOUPKH  YTUIUM3UPOBATH B  COOTBETCTBHH C
pekoMeHnanusmMu 1o opranusanuu [P maGopatopun, cormacio MY 1.3.2569-09 «Opranuzanus paboTh
nabopaTtopuid, UCIONB3YIOMUX METOAbl aMIUTM(PHUKAIIMN HYKJICHHOBBIX KHUCJIOT NMPU padoTe C MaTEpHUaIoOM,

cozepx’alumM MUKpoopranusMel [-1V rpynn naroreHHoCTI.

7.3 Ilpoueaypa u3mMepeHnus pe3yJbTaTOB aHAIN3A

Onenky pe3ynbTaToB MpoBoAiT ¢ nmomoinsio 110 mpubopos ans [MLP-PB, nanpumep, «AHK-32 (32M,
48)», « CFX-96» niam 3KBUBAJICHTHBIX UM (CM. 1. 5.1 HacTosmeld nHCTpyKIun). Kputeprem peructpanuu pocta
curHazia ¢uyopecieHIny (HaJduuue KMHETUYeCKol KpuBOHM pocta curHana ¢ayopecuenuun) B [10 mpudopos
SBIIAETCS BenUuMHA moporoBoro nukiaa Ct, xoropas o3HauaeT m00yio BenuunHy MeHee 50. OtcyrcTBHE
peructpauuu pocra curtana npubopom omnuckiBaetrcs 110 mpubopa, Hampumep, Kak HpeaenbHas BEIMYMHA
noporoBoro nukia (Ct > 50 B mpubopax «AHK»), nubo kak ee orcyrctBue (N/A B mpubopax (upmbl
«BioRad») u t.. IMogpoOHas wH(DOpManus NpHBEICHA B PYKOBOJICTBE IO JKCIUTyaTallMd KOHKPETHOTO
pudopa.

7.4 O6padoTka pesyanstaros IIL[P-PB
7.4.1 Tlopsinok ouenku pesyabratoB [IIP-PB 15 npuéopos RotorGene6000/RotorGene
1. Tlocne 3aBepiieHus aMriuUKalUd OTKPBITh HY X HBIN (aiin B mporpamme «Rotor-Geney.
2. Haxare B wMenwo mnporpammbl «Rotor-Gene» kiaBuiry «AnalysiS/AHanmu3», BbIOpaTh 3aKIaIKy
«Quantitation/Koju4ecTBeHHbIIT».
3. BwiOpath cTpoky ¢ kpacutenem Green u Haxkarh kimaBuinry «Show/IMokazatb». B OTKphIBIIEMCS OKHE
MOSIBATCS] KHHETUYECKHE KPUBBIE B JIOTAPHU(PMUICCKON TIKAJIE.
4. B menro okHa «Quantitation Analysis/KosnyecTBeHHbI aHAJM3» aKTHBUPOBATh:
«Linear Scale/JIuneiinasi mkaJjia»
«Dynamic Tube/Iunamu4. pou»
«Outlier Removal/Ycrpanenue Boiopocos» - 10%

«Slope COI’I’ECt/KOppeKT. YRJIOHA». [lpumeuanue. llpu evinonnenuu onepayuu «Koppexyus ykionay» neo0xo0umo
cneoums, 4moovl He NPOUCXOOUNO KAPOUHANbHBIX UBMEHEHUll 8 PUCYHKEe KUHeMUYecKUux Kpuevlx (Hanpumep, Kpuevle 6e3
noovema ayopecyenyuu nocie «KOppekyuu YKIoHa» npeoopasyiomcs 8 JUHULU ¢ NOJOACUMENbHOU OUHAMUKOU (iyopecyenyuu
u yenom Haxioua). Ecnu 6 pesynomame npogedeHus OAHHOU Onepayuu Npoucxoosim KAPOUHATbHbIE USMEHEHUs 8 PUCYHKe
KUHemu4eckux Kpugvlx, mo onepayuto «Koppexyus yxiouma» mooicno nposooums TOJIBKO 0ns obpasyos ¢ nodvemom
@nyopecyenyuu 6 dannom kauane, m.e. IHOJIOKHTEJIbHBIX no oannomy xanany!

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

«Threshold/ITepor» - 0,05 u «Eliminate cycles before/Uckarounts mukiant x0» - 10. Ipuveuanue Ecnu ne
yoaemcs yCmaHosums 3uayenue nopoza na ypoeue 0,05 uz-3a ¢onosvix gaykmayuii giyopecyenyuu 0moenbubix KPUewlx, mo
MOJCHO ROOHAMb 3HAYEHUe NOPO20sol unuu 0o duanaszona 0,05-0,1.

5. TIpoBecTH MHTEPIPETAIMIO PE3YIBTATOB, KAK OIMMCAHO B M.7.6 HACTOSAIEH HHCTPYKIIUH.

7.4.2 O6padoTka pe3yanbtaToB [ILP-PB nas npudopa CFX96
1. OrkpoiTh Qaitn B nporpamme «Bio-Rad CFX Manager». [Jns storo B menio File Beiopars Open—Data
File, naiitTu oOpabarbiBaeMblit (hailsl 1 OTKPHITH €ro.
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2. YCTaHOBHUTH pacueT pe3y/IbTaToB aHaiau3a MeTozoM Regression. /s srtoro B meHio Settings Beiopats Cq
Determination Mode—Regression.
3. IIpoBecTtu nHTEpHpETALMIO PE3YIHTATOB, KAK OMMCAHO B I1.7.6 HACTOSIEH HHCTPYKIIUH.

7.4.3 Oopat6oTka pesyastaToB I[ILIP-PB nis npudopos Dtprime/Dtlite
1. Tlocne 3aBepuicHUs: aMIUIM(UKAIIMK OTKPBITH HYKHBIH (aiin B mporpamme «RealTime_PCRy.
2. Ilepen o1eHKO pe3ynbTaTOB HEOOXOIMMO YCTAaHOBUTD CIIEAYIOIINE HACTPONKH:
U Tun ananusza: MyJabTHILIEKC
Mertona: I'eomeTrpuyecknii

O

[1 BoIOpaTh onTHYECKHUNA KaHAI oo fd

[l B npaBoM HW)XHEM YLy OTKpPbITh «PeKHMBI NIPOCMOTpPa AaHHBIX»; BbIOpaTh «Pemxum
Fam/Hex/Rox/Cy5»

(1 BoiOpars «MI3MeHHTh MacITad OJHOr0 M3 KaHajoB». BeicraButh st FAM macmrad ot 30
10 50%

Auto
[0 Tlox rpadgukaMu HakaTh ABTOIIKAJY - ‘%» On JUIS1 BBIDABHUBAHUS
[0 B Tabnwuie cripaBa BeIOpath B 3akiajke «Pe3yabrarbdy « MyJabTHILIEKC»
3. IlpoBecTu UHTEpHpETAIUIO PE3YIBTATOB, KaK OMUCAHO B 1. 7.6 HACTOAIIEH HHCTPYKITUH.

7.4.4 Oopadorka pesyabTaTos [ILP-PB s npudopos AHK-32 (32M, 48)
1. Tlo oxOHYaHMU 3aBEPUINTH UCCIICAOBAHIE B COOTBETCTBUH C MHCTPYKIKEH K PHOOPY.
2. B mporpamme «ANK Shell» naxxats «IIpocMoTp (paiijioB JaHHBIX» U OTKPBITH (Paiiil ¢ pe3ynbTaTaMu
UCCIJIEIOBaHMsI, BHIOPAB €ro B NalKe COOTBETCTBYIOILEro pudopa.
3. IIpoBectn nHTEpHpETAHIO PE3YIBTATOB, KAK OMHMCAHO B 11.7.6 HACTOSIIEH HHCTPYKIIHH.

7.4.5 OopadoTka pesyabraToB [ILP-PB nis npudopa QuantStudiob.
1. Tlocne 3aBepuicHus aMIUIM(PHUKALMKA OTKPHITH HY)KHBIM (aitn B mporpamme «QuantStudio Designs &
Analysis Software» min «Design and Analysisy.

2. [IpeoOpa3oBaTh KHHETUYECKHUE KPUBBIC B JIMHEHHYIO mIKay. J[Js 3TOro HakaTh Ha UKOHKY IMoka3zarp
HacTpoiiku ¢aiina (Show Plot Settings). B mosiBuBmemcs okHe BbiOpath Tun rpaduka — JIuneiHblit
(Graph Type — Linear).

3. TIpeobpa3oBatrh MoJyUYCHHBIE JaHHBIC B HEOOXOAMMBIH (hOpMaT ¢ TOMOIIBIO CHeHaIbHOTO mabdaona Excel
s QuantStudiob, akryaneH B ciiydae 00pabOTKH pe3ysibTaToB B mporpamme «QuantStudio™ Design &
Analysis  Software» (moctymen Ha caiite OOO «CuHtOom», mapons i .rar  Syntol42!
http://www.syntol.ru/).

4. TIpoBecTH MHTEPIIPETAIHIO PE3yJIbTATOB, KAK OMUCAHO B I1.7.6 HACTOSIIEH HHCTPYKIIUH.

7.4.6 OopadoTka pesyabtaToB IILIP-PB nus npudopa Gentier 96E/R.

1. [Mocne 3aBepuieHus aMmIuMUKAIMKA OTKPBITH HYXHBIH (aiin B mporpamme Real-time PCR
System.
2. [Mepeiitu Bo ckiaaaky AnalysiS u mpoBecTH MHTEPIPETAIMIO PE3YJIbTATOB, KaK OMHUCAHO B 11.7.6

HACTOAIIEH HHCTPYKIIHH.

14


http://www.syntol.ru/

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 ciydae peructpaiuud  pocta curHaia OKO (OKO-B) mno kamany FAM/Green
(JIO)KHOTIOJIOKUTENBHBIA PE3yJIbTAT BCEro dKcIepuMeHTa). Bemumumna moporooro mnwukia Ct mpu stom He
UMeeT 3HAUYCHUSI.

- B CJly4ae OTCYTCTBHSI PETHCTPAIMM POCTa CUTHAIA B MIPOOHUPKE C MCCIIEyeMbIM 00pa3IoM 10 KaHay
R6G/HEX/Yellow/VIC  omHOBpeMEeHHO ¢  OTCYTCTBHEM  curHaga 1o  kanaamy  FAM/Green
(JTO)KHOOTPHUIATENILHBIN PE3yJIbTAT B KOHKPETHOH MpoOUpKe);

- B cily4ae OTCYTCTBHS peructpammu pocra curHaia I[IKO mno kanany FAM/Green
(JI0’)KHOOTpHULIATENbHBIN PE3YJIBTAT BCETO IKCIIEPUMEHTA).

Pe3ynbraThl aHamM3a NOAIEKAT YUETY:

- B cimydae oTcyTcTBHs pocra curHana ¢uyopectermun OKO (OKO-B) mo kamamam FAM/Green
OJIHOBPEMEHHO C 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 ogHoBpeMeHHO ¢ OTCYTCTBHEM cUrHaa 1o kanaiy FAM/Green;

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

Peructpanus pocra curnana GuryopecieHIIu: B MUKPOIIPOOUPKE ¢ MCCIICAYEMbIM 00pa3IioM MO KaHaTy
FAM/Green cBuaerenbcTByeT O Haauumud B obOpasue cnenuduueckoro ¢parmenta JIHK Clavibacter
michiganensis subsp. sepedonicus. Benuunna noporosoro nukia Ct npu 3ToM He UMeEeT 3HAUCHHS.

WHTepnpeTainnio pe3ybTaToB aHAIM3a IPOBOJISAT COTIACHO TaOJIHIIe.
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7.6 UuTepnipeTanusi pe3yjabTaTOB aHAJM3A ¢ HCNOJIb30BaHHEM HA00pa peareHToB
«Clavibacter michiganensis subsp. sepedonicus-PB»

Kunernueckas KpuBas poCTa CMrHajia

(bIIyOopeceHITH 110 KaHATy

FAM/ R6G/HEX/

Green Yellow/VIC | O6pa3zery
Clavibacter BIIK

michiganensis subsp.

sepedonicus

Hurepnperanus

Pe3ynbprarsl BC

€ro aHaJiu3a HC IIoAJICKaT

yu€Ty B 1I000M U3 CIEAYIOMINX CIIydacB

JloskHOOTpHULIATENIBHBIN PE3YJILTAT,

- 0001 KO
unruouposanue [11[P-PB
_ _ OKO, |JloxxHOOTpHIIATEIbHBIN PE3YIIbTAT,
OKO-B |unru6uposanue I111P-PB
JI0KHOIIOIOKUTENIBHBIN PE3yJIbTAT
[TostokuTeTHHBIN OKO-B pesy ’
. KOHTaMUHalus B npouecce BoiaeneHus HK
pe3yNbTat 1o Jro0oMy m000i =
OKO |JIoHODIOJIOXKUTEIIBHBIN PE3YJIbTAT,
13 KaHaJIOB

KOHTaMHHaIU: B XoAe nmoctanoBku I11[P-PB

PGSYJ'IBTB.TBI aHaJIM3a HC II0JJICXKaT y‘léTy JJIA KOHerTHOﬁ Hp06bl

npooda

JIo)KHOOTpHIIATETLHBINA PE3YJIbTAT,
naruouposanue [11[P-PB

P€3y.HI>TaTI>I aHajIn3a 1moajeKar y‘-IéTy I[IpU IMOJYUCHUH CICAYIOIHNX PE3YJILTATOB

Habop pearentoB cnenuduyueH B OTHOIICHUN

" Mmoot KO Clavibacter michiganensis subsp. sepedonicus
OKO-B
- + Kontamunanus u ”HTHOMPOBAaHUE OTCYTCTBYIOT
OKO
B npobe HE oOHapy X eHbI JHK
- + . _ . .
npota Clavibacter michiganensis subsp. sepedonicus
<40 ct 0Goi B  mpobe oobuapyxena JIHK  Clavibacter

michiganensis subsp. sepedonicus
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8 YCJIOBUSA XPAHEHUSA, TPAHCIIOPTUPOBAHUA U OKCIUVIYATAIIUU

8.1 YcioBusi xpanenust

Habop pearentoB «Clavibacter michiganensis subsp. sepedonicus-PB» cienyer XpaHUThb B CYXOM,
3alMIIEHHOM OT cBeTa MecTe Ipu Temneparype oT MuHyc 18°C no munyc 20°C. CymmapHbIil CpOK XpaHEHUS
IIpU TeMIiepaType ot mitoc 2 10 mwitoc 8°C He T0JKEH IPEBBIIIATh O CYTOK B TEUEHHE CPOKA F'OJHOCTH Habopa
peareHToB.

8.2 YcJ10BHSI TPAHCIIOPTHPOBAHUS

TpaucnoptupoBanue Habopa pearcatoB «Clavibacter michiganensis subsp. sepedonicus-PB» nomkHO
MIPOU3BOJUTHCS KPBITBIM TPAHCHOPTOM (aBTOMOOWJIBHBIM, >KEIE€3HOJIOPOKHBIM JIMOO BO3AYIIHBIM) TpH
temnepatype ot munyc 18°C no munyc 20°C. Jlomyckaercst TpaHCIOPTUPOBAHUE 10 5 CYTOK MPH TEMIIEpaType
1o itoc 8°C.

8.3 Cpok rognoctu

Cpox rogaoctu Habopa «Clavibacter michiganensis subsp. sepedonicus-PB» cocrasisier 12 MecsIeB ¢
JaThl BBITYCKA MPEANPUATHEM-U3TOTOBUTEIIEM.

Cepun HaOOPOB PEAreHTOB C UCTEKIIUM CPOKOM T'OAHOCTU MPUMEHEHHIO He mojyiexar. Cpok roJHOCTH
BCKPBITBIX PEareHTOB COOTBETCTBYET CPOKY T'OJHOCTH, YKa3aHHOMY Ha STHUKETKaX Uil HEBCKPBHITHIX PEareHTOB,
€CITU B UHCTPYKIMH HE YKa3aHO WHOE.

8.4 Undopmanus no 6e30nacHON yTUJIN3aUNU

Hcnonp30BaHHBIE TPOOMPKH C aMIUIMKOHAMH, HAKOHCYHHWKH, TEPYaTKH, BETOIIb I O0OpabdOTKH
noBepxHocrted B [1L[P-6okce, coOMparOT B MJIACTUKOBBIE 3aKPHIBAIOIINECS EMKOCTU, BEIHOCAT B Pa004yI0 30HY
4-1 (mbo creuManbHO TMPEJHA3HAYCHHOE BCIOMOTATEIbHOE IIOMENIEHUE) C IEeNbl0 MOCIeTYyIOIei
uHakTuBanud (MY 1.3.2569-09).

Habopsl ¢ HcTeKIIuM CPOKOM TOJTHOCTH, a TAaKXKe B Clydyae MOBPEXKICHUS YIIaKOBKH, YTHIU3UPYIOT MO

KJlaccy A, Kak S3IUJIEMHUOJIOTHYECKH Oe3omacHble 0TX0Abl, 1Mo cocraBy npuOmmkeHHele k TBO (CanlluH
2.1.7.2790-10).

8.5 N'apanTuiinbie 00513aTEILCTBA POU3BOAUTEIIS

[TpenmpusTHe-MPOU3BOIUTENb TAPAHTUPYET COOTBETCTBHE (PYHKIIMOHATBHBIX XapaKTePUCTHK Habopa
TpeOOBaHUSAM, YKa3aHHBIM B TEXHUYECKOM M DKCIUTyaTallMOHHOW TOKYMEHTAallUd, B TEYCHHE YCTaHOBIEHHOTO
cpoka rogHoctH (12 mecsiieB) mpu cOOII0IEHUHN BCEX YCIOBHI TPAaHCTIOPTUPOBAHUS, XPAHEHUS U TPUMEHEHUS.

Pexnamanmu Ha kadectBo «Clavibacter michiganensis subsp. sepedonicus-PB» HanpaBisth Ha
npennpustae-u3roropurenr OO0 «HIID Cunton» (125499, MockBa, Kponmraarckuii 6yneBap, A. 39, k.1,
oM 1 kom. 43/PM 12-3, tein. (495)984-69-93, dakc. (499)977-74-55, E. mail: syntol@syntol.ru).

[Ipu BbIsBICHHM TOOOYHBIX JIEHCTBUHM, HE YKa3aHHBIX B HMHCTPYKIUMU [0 MPUMEHEHHIO Habopa
peareHToB, HEXEJIATeIbHBIX PEAKIIUi TPU €ro MCIIOIh30BaHHUH, (DAKTOB U OOCTOSATEIBCTB, CO3IAMIINX YIPO3y
KU3HA ¥ 3J0pPOBBIO TpaXKIaH © MEAMIMHCKUX pPAOOTHUKOB TMpU TNPUMEHEHUH Ha0opa peareHToB,
PEKOMEHIyeTCsl HapaBUTh cooOiieHne Ha mnpennpusthe-usroropurens OO0 «HII® Cunton» mo anapecy,
yKa3aHHOMY BBIIIIE, U B YIIOJTHOMOYEHHYIO TOCYIapCTBEHHYIO PETYIHPYIONIYI0 OPraHU3aIHI0 B COOTBETCTBUU C
JEHCTBYIOIINM 3aKOHO/IaTEITHCTBOM.

Jara mocneaneit pemxakmun: 05.12.2025.
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