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AYYHO-NPOW3BOACTBEHHAA KOMMNAHMUA Kart. Ne PH-021

Haoop pearentoB nist BeisiBieHust IHK ¢puromiazmel npoaudepanun s10,10H1
METOAO0M MOJIMMEPAa3HOM LENHOM PeaKlui B peaibHOM BpeMeHH
«Candidatus Phytoplasma mali-PB»

NHCTPYKIMUS no npuMeHeHu10



1 HABHAYEHUE U OBJIACTSH IPUMEHEHUSA
1.1 ITotHOE HA3BaHUE

Ha6op pearentos st BeisiBienust JIHK ¢uronnazmel nponudepanuu s0710HH METOIOM MOJUMEpPa3HON
renHoi peakiuu B peanbHoM Bpemenn (ITIIP-PB) «Candidatus Phytoplasma mali-PB».

1.2 O6saacTh NIpUMEHEHUA

Habop pearentoB «Candidatus Phytoplasma mali-PB» npeanasnaden mas obnapyxenus JHK
Candidatus Phytoplasma mali. JlauHblii maTtoreH mMmopakaeT IOMHMO SOJOHM MHOTHE pPAaCTCHHs poja
Jluneiinpie, A#Ba, ['pyma. Haubonee THUNMYHBIMU cUMITOMaMH y pacTeHuid npu 3apaxxenuu Candidatus
Phytoplasma mali siBisieTcs «meTiia BeibMbD» B KOHIIE TIOOETOB, OMAJCHUE U PaHHEE MOKPACHEHHE JIMCTHEB,
nehopManus 1 YMECHBIICHUE [UI0J0B, TOHKAs Pa3BETBIICHHAS KOPHEBAsi CHCTEMA.

HaGop Moxer ObITh HCIOJB30BaH B JIADOPATOPHBIX IEHTPAX W MHCTUTYTaX, MPOBOMASIINX KOHTPOJb
KapaHTHHHOTO (DUTOCAHUTAPHOTO COCTOSHHS PACTECHH, B TOM 4YHCJIE IMOCAJOYHOTO Marepualia B IIEJSIX
obnapysxkenust JJHK Candidatus Phytoplasma mali. HaGop mo3BoJsier ka4eCTBEHHO OIPEIEIIUTh, COAEPIKUTCS
au B oopasiie JIHK Candidatus Phytoplasma mali.

JluarHocTrka pacTeHHid ¢ momornpio Habopa «Candidatus Phytoplasma mali-PB» Bo3moskHa Ha Bcex
JTamax ero BereTaliOHHOTO Pa3BUTHS METOAOM HOJIMMEPA3HOW IEMHOW peakuuu B peabHoM Bpemenu (ITLIP-
PB).

2 XAPAKTEPUCTUKA HABOPA

KoMmoHeHTbI Habopa SIBISIFOTCS OJHOPA30BBIMH.

Ha6op pearenroB «Candidatus Phytoplasma mali-PB» e TpebyeT TeXHHYECKOro OOCIYyKMBaHHS W

KaJTUOPOBKH.
2.1 CocraB Habopa
HaGop peareHToB COCTOHUT U3 4 KOMIIOHCHTOB.

Ne CocTaB KOMILJIEKTA Onucanune O0BbeMm Koa-Bo

IIpo3paunas KugKOCTh

1 | Peakumonnas cmech «Ph.mali-BITK»
CBETJIO-CHPEHEBOTO 1[BETA

1,10 mn1 | 2 npoOupku

po3pavHas OeclBETHAs

2 | SynTaq JHK-nosmumepa3za T+, 5 en/mxn 0,05 mn | 1 mpoOupka

AKHUJIKOCTh
[TonoxuTenbHBIN KOHTPOJIBHBINA 00pasel,
conepxkanmii pparment JJTHK Candidatus npo3pavHas OeciBETHAs
3 FIepKail (bp_ a posp H 0,10 mn | 1 mpoOupka
Phytoplasma mali KHUJIKOCTh

KO «Ph.mali»

IIpo3pavyHas 6eCHBeTHa}I

4 | OrpunarenbHblii KOHTpOIbHBIN 00paser;, OKO
KHUJIKOCTh

0,20 M1 | 1 mpoOupka

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

2.3 llpuHuun meroaa.
Oobnapyxenne cnenupuueckux ¢parmentoB JJHK Candidatus Phytoplasma mali ocHoBano Ha

UCIOJIb30BAHUU METO/1a MYJIbTUIIEKCHON MOJMMEPA3HON LIEMHON PeakIMy ¢ MOJyYeHUEM pe3ysIbTara B PeKUMe
peasibHOTO Bpemenu — [11[P-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).

4 umKa DKCNOHEHUHANbHASA
aMnaupuKkanus
npu MNP

3 umka

Fen-mumensn

2 uMKa

1 umuka

JHK

1
2= — —

2 Konuu —

4 konun 5
8 konwuii

16 xonuii 35
2 = 34 muaamMapaa Konuit

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) wiun
HKBUBAJICHTHBIX 10 XapaKTEepUCTHKaM (CM. 1. 5.1 HacTOSIIEH HHCTPYKIMHN).

[Tpu ammudukanuu meroaom [11IP-PB B Habope MCHOIB3YIOTCS JBa OJMTOHYKICOTUIHBIX Mpaiimepa,
dnankupyronmx cnenuduueckuii pparment JJTHK Candidatus Phytoplasma mali, u 1Ba 0nuroHyki1eoTHIHBIX
npaiimepa, ¢uankupytommx JHK BHyTpenHero mnomoxxutensHoro kontpois IIIP-PB, a Tarxke naBa
dbayopecuienTHbIX  30HAa. [Ipomecc ammmdukammuu — crend@UUHBIX  (PparMEHTOB  3aKJIIOYAETCsl B
MTOBTOPSIIOIIMXCS LUKIJIAX TemneparypHod neHarypauuu JIHK, orTxura mpaiiMepoB ¢ KOMIUIEMEHTAPHBIMU
ITOCJIEIOBATEIBHOCTIMI M TOCIEAYIOIIEH JOCTPOUWKE IMOJMHYKICOTHIHBIX Lened ¢ 3tux mnpaiimepos JIHK-
IIOJINMEPA30U € AETEKIMEN PE3YIBTaTOB B PEXKUME PEAIBHOTO BPEMEHH.

Hab6op pearenroB «Candidatus Phytoplasma mali-PB» mo3Bosisier 0{HOBPEMEHHO BBISIBISITH B OJTHOI
peakionHoi cmecu crenubuunbii mis Candidatus Phytoplasma mali ¢gparment rena aceF (mo kanamy

¢dnyopecuenimn ROX/Orange, a Takke BHYTPEHHHH IOJIOKUTEIBHBIH KOHTPOJIb — TIO KaHAIy
dnyopecuenun R6G/HEX/Yellow/VIC.

Bropas peaknus — BIIK (Bayrpennero [HonoxutensHoro Kortposs) — HeoOXxoauma st HCKITFOYSHUS
JIO’)KHOOTPHUILATEIBHBIX PE3yIbTATOB.

2.4 OrpanuveHust MeTO1Aa

B wuccnenyemom marepumane JJHK Candidatus Phytoplasma mali moxer ObiTh He OOHapyXeHa Mo
npuunHe uHruouposanus [11P-PB n/unu nenocratounoit a¢pdexruBuoctu Beiaenenus JHK.

[IpyurHONM TOJy4EHHs JIOKHOIIOJNOKUTEIBHOIO pe3yJibTaTa sBIISIETCS KOHTAMHMHALMS Ha JTare
Boienienuss HK nubGo mposenenus peakuuu IIIP-PB. JIoKHOMONOXUTENbHBIA pe3yibTaT BBIABISETCS C
TTOMOIIIFIO OTPUIIATETLHBIX KOHTPOJIBHBIX 00pa31ioB BeiAenenus u [1L[P-PB (m. 7.5 Hacrosmeit nHCTPYKIUN).



3 AHAJIMTUYECKHUE XAPAKTEPUCTUKHA
3.1 UyBCTBHUTEJIBHOCTH

YyscrurenpHocTh TP npu ucmons3oBanuu Habopa pearentoB «Candidatus Phytoplasma mali-
PB» ue 6onee 14,0%10% xormit JIHK B MusmmiuTpe mpoosL.

3.2 Cneun(pu4HOCTH

CreruduaHOCTb — JIOKHOOTPHIATEILHBIC PE3YIILTATHI [IPU aHaIN3e 00pa3lloB PACTCHUH, COIepKAIINX
JIHK uenesoro oobexkra Candidatus Phytoplasma mali, orcyTcTBOBa, JTI0KHOMOIOKHUTEIBHBIC PE3yJIbTaThI
npu  aHaiu3e 3aBegoMo orpuuarenbHeix obOpasmoB JIHK Candidatus Phytoplasma vitis, Candidatus
Phytoplasma rubi, Candidatus Phytoplasma solani, Candidatus Phytoplasma pyri He coaepxammx
BBIICTIICPCUNCIICHHBIC CHCL[I/I(l)I/I‘-IeCKI/Ie (bpaI‘MeHTbI, OTCYTCTBOBAJIH.

4 MEPBI ITIPEJOCTOPOKHOCTMU IIPU PABOTE C HABOPOM

Paboty npoBoast B cootBercTBHU ¢ TpeboBaHMAMU MY 1.3.2569-09 «Opranuzamyst paboTsl 1a00paTOpHii, HCIOIB3YIOIINX
METOABl aMIUM(UKAINN HYKJICHHOBBIX KHCJIOT MpH paboTe C MaTepHalioM, COAEPKalluM MHKpoopranu3Mel -1V rpymm
HaTOr€HHOCTHY.

4.1 Heo0xoauMocTh 00yueHHs MEPCOHAJIA

s paboThl ¢ TaHHBIM HAOOPOM PEareHTOB HEOOXOAUMO YYacTHE CICIUANMCTa C BBICIIUM WM CPETHUM MEIHLIMHCKHM,
OMOJIOTHYECKNM (BETEPHHAPHBIM) WIIM arpOHOMHUYECKAM 00pa30BaHHEM, HMOJIYYHBILETO TOTOJHUTENBHOE CHelHalbHOe 00pa3oBaHue
Ha Kypcax MOBBIIECHUS KBTN(HUKALUK TI0 MOJIEKYJISIPHO-ONOJIOTMYECKUM METOAaM AMAarHOCTHKU. [lepcoHan 10mkeH MMETh HaBBIKU
paboThl C OMOXMMHUYECKHMHU PEaKTUBAMU M COBPEMEHHBIM JIa00PAaTOPHBIM 000y I0BaHHEM.

4.2 Mepsbl 6€3011aCHOCTH, NO3BOJIAIONINE NPEAOXPAHATH ONlepaTopa

Bce koMIOHEHTHI Ha0Opa B MCIOIb3YEMbBIX KOHIIEHTPALUSX SBISIOTCS HETOKCHYHBIMHU, BPEJHOTO BIMSHUS HA OPraHU3M
omeparopa He okasbiBatoT. [Ipu pabote ¢ HabopoM cienyeT cobuofaTh 0OBIYHBIE MEPHI IPEIOCTOPOXKHOCTH AT 1aO0paTOpHid:

- MI0JIb30BAThCS JA0OPATOPHBIMU NEpYaTKAMHU U HaJIeBaTh 1a00paTOPHbIE XalaThl;

- He IPHHUMATH MUILY, T WIH KyPHTh B TJA00OPaTOPHBIX OMEIICHUSX;

- ocyie paboThl ¢ MpoGaMy U PeaKTUBAMH CJIeyeT TIIATEeIbHO BEIMBITh PYKH BOJIOH C MBIIIOM.

HM30eraTte KOHTAKTa C KOXKEH, T71a3aMH M CIIM3UCTHIMUA 000JIOUYKaMH, IPH TONAJaHWU HAa HUX KOMIIOHEHTOB Ha0opa IPOMBITh
OONBPIINM KOJMYECTBOM BOABL [IpM mpueMe BHYTph KOMIIOHCHTOB Habopa pPEarcHTOB 3a MEAMLMHCKOW MOMOLIBIO CIEAyeT
00paTUTHCS HEMEICHHO.

Crenuukanuy mo 6e30nacHOCTH IPEIOCTABIISIOTCS O 3aIpoCy.

4.3 Heodxoaumbie Mepbl NPeA0CTOPOKHOCTH B OTHOLIEHNH BJIMSIHUS (PU3HUYECKHX (haKTOpOB

[Tpu ucnonp3oBaHun Habopa peareHTOB HET HEOOXOIUMOCTH NPUHUMATh MEPBI MPEJOCTOPOIKHOCTH B OTHOLICHUU BIHSHUS
MarHUTHBIX II0JIEH, BHEIIHUX 3JIEKTPUYECKUX BO3ACHCTBHUI, 3JIEKTPOCTATHYECKUX Pa3psoB, AABJICHUS WIN INEpenajgoB JaBICHMS,
neperpy3Ku, ICTOYHUKOB TEPMHUYECKOTO BOCIUIAMEHEHHSI.

4.4 Heodxoqumble Mepbl NPeI0CTOPOKHOCTH MPOTUB CIIENHATBHBIX PHCKOB

IIpu wucnone3oBaHUM HAabOpa peareHTOB HET HEOOXOJMMOCTH IPUHHMATh MEPbl IMPEJOCTOPONKHOCTH IPOTUB JIHOOBIX
CIELHMAIIbHBIX PUCKOB NP HCIOJB30BAHUH WM pean3aliy, HOCKOJIbKY B COCTaB M3JEJIHs HE BXOIAT BEIIECTBA YEIOBEYECKOTO MU
’KUBOTHOTO MIPOUCXOXKACHHS C YIETOM UX MOTCHIMATBHON HHYEKIIMOHHOH IPHPOJIBI.

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 (im60 uX CHEKTPaIbHBIM aHAJOraM) CO CIEAYIOIIUMHE
XapPaKTEPUCTUKAMU — Anaxc 036/ Miaxcom. (Nl — 485aM/520HM, Ne2 — 530uM/560HM, Ne3 — 580umM/620HM, Ned — 630uM/670HM),
Hanpumep, «AHK-32 (32M, 48)», «CFX-96».

5.2 Yka3aHusi 0 He0GX0AUMOCTH MCIIOJIb30BAHHUS CNIENHATBLHOT0 060PY/1I0BaHUS

PaboTy ¢ HabopoM ciieayeT MPOBOAUTh B HACTOJIBHOM OOKCe ¢ OakTepuIaHON Jammoit (Hanpumep, BAB-IIIP-«Jlamunap-
C», 3A0 «JlamuHapHbIe cHCTEMBI», T. Muacc, Poccust), ycraHoBIieHHOM B pabouyeii 3oue 3 (MY 1.3.2569-09).

5.3 Jlo3upyromue ycTpoiicTBa

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

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

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

LITaTHB JUIS JaHHBIX JI03aTOPOB.

5.4 [ipyroe ucnoJib3yemoe 000py/10BaHue

MukporeHTpudyra-BCTPIXUBATEb JJIsI MUKPOTIpOGHpOK (Hampumep, «[{ukmotemm-901»);

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

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



IITaTUB JUI1 MUKponpooupok 0,2 mit (Hanpumep, «PM-2x48x0,2» (Cunron);
XONOIWIbHUK Ha 2-8 °C (ms xpaHeHus 00pasIoB).

5.5 JIaGopaTtopHas nmocyaa

EmkocTu 11t cOpoca HAKOHEYHUKOB M MHKPOIIPOOHPOK.

5.6 MaTepuaJibl M peareHThl, He BXOAsIlIMe B COCTaB Ha0opa
OpxHOpa30BBIe HAKOHEYHUKH I J03aTOPOB MIEPEMEHHOTO 00beMa ¢ a3pO30IbHEIM OaphepoM;
MuKponpoOupkw (ctpumsl) 0,2 Mi1 ¢ po3payHoit kpeimrkoi st [T1P-PB;
Habop peareHToB st BbiesieHus: HK;

OTZAEJBHBIN XajaT ¥ 0JTHOPa30BbIe MEIUIIMHCKHE ITEPUYaTKH;

KOMIUIEKT CPEZCTB Uit 00paboTku pabodero Mecra;

0JTHOPA30BbIe MEIULIMHCKUE XaJIaThl M OJTHOPA30BbIC METULIMHCKHE MTEPYATKH;
KOMILIEKT CPENICTB st 00pabOTKK pabovero Mecra.

6 AHAJINBUPYEMBIE ITPOBbI

6.1 OT6op ¥ TPaHCHIOPTHPOBKA 00pPa3L 0B

O160p 00pasuoB, TPaHCIIOPTUPOBKY U XPAHCHHUE MTPOBOIST B COOTBETCTBUU C:

Metoauyeckie peKOMEHJAMU 110 BBISBICHUI0O WU WIACHTHU(PHUKAUU BO30OYyIUTENs Mpoiudepanun
somonn Candidatus Phytoplasma mali (Apple proliferation). ®I'bY «BHUHUKPy». I''H. Marsmosa, FO.H.
[Ipuxoasko.

MCOM 27 [IluarHOCTUYECKHE MPOTOKOJbI [UIsl PEryjJupyeMblX BpeaHbix opranusmon [IT 12:
®durormnasmel, 2016

I'OCT P 53135-2008 [TocagouHnblii MaTepual IMJI0J0BBIX, STOAHBIX, CYOTPONMUYECKUX, OPEXOIIOIHBIX,
LUTPYCOBBIX KYJbTYpP U Yasi. TeXHUYECKUE YCIOBUSA

Bulletin OEPP/EPPO Bulletin (2017) 47 (2), 146-163

6.2 Boinesenne HK

Boigenenune JIHK npoBonar copbentHeiM Mmetogom (Hampumep, «LutoCopb», «Copo-I'MO-Ax»
(«Cunrony, Poccusi) wmu apyrumu  ytBepskaeHHbiMH Metomamu (Doyle JJ, Doyle JL, 1990). [ns
orpezeNieHus] BO3MOKHOM KOHTaMHUHAIIMU Ha 3Tare BbiaenaeHuss HK B kakayro mapTuio BbIIETICHUS HApsIy C
UCCIIEyeMbIM MAaTepUajoM BKJIIOYAIOT OTpHUIATENbHBIH KOHTpodb BbiaeneHus (OKO-B), koTopslit
aHanusupyrot naiee B [1L[P-PB.

PactBop JIHK MokeT XxpaHUThCS MpH Temneparype oT mitoc 2 1o mitoc 8°C B TeueHHe 5 CyToK U Ipu
TeMIeparype He Bollie MuHyc 16°C B TeueHue roja.

7 MPOBEJAEHUE AHAJIU3A
7.1 IlloaroroBka k nposenenunto [N P-PB
1. Pa3Mopo3uTh HEOOXOIUMOE KOJHUYECTBO MPOOMPOK ¢ peakinoHHOM cmechio «Ph.mali -BIIK» (kaxmast
nmpoOupka paccuuTaHa Ha MocTaHoBKYy 50 peakuwii), BeiAepkath 15 MUHYT MpU KOMHATHOW TeMmIepatype,
nepeMeniaTh Ha MUKPOIICHTPU(YTe-BCTPIXUBATENIC U IEHTPUPYTUPOBATH B TEUCHHE HECKOIBKUX CEKYH]T
1Tt cOpoca Kareb.
2. B otnenpHON 4MCTON POOMPKE MOAXOAIIETO pa3Mepa CMEIaTh:
21*(N+2) Mk peakiponHoit cmecu «Ph.mali-BITK»
0,5*(N+2) mxa SynTaq (JIHK-nonumepasa),
rie N — konuuecTBO HMcciaeayeMbix o0pa3uoB, BkIw4Yasgs OKO-B, 2 — koim4yecTBO KOHTpOJIeii
(ITKO, OKO).
Ipumeuanue. Ompuyamenvnvlie xonmpoau evidenenus (OKO-B) ananusupyrom kax ucciedyemvle
obpasywl, coxpansia npu I[11{P-PB nopsook oopaszyos u OKO-B, komopwiii 6vin npu evioenrenuu HK.



no

Jlst ynoGcTBa pacueTa BOCIOJIb3yUTECh TaOIUIICH.

N 1 2 3 4 5 6 7 8 9 10 11 12
PC 63 84 | 105 | 126 | 147 | 168 | 189 | 210 | 231 | 252 273 294
SynTag 15 2 2,5 3 3,5 4 45 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 7,5 8 8,5 9 9,5 10 | 105 | 11 | 115 12 12,5 13
N 25 26 27 28 29 30 31 32 83 34 S5 36
PC 567 588 | 609 | 630 | 651 | 672 | 693 | 714 | 735 | 756 777 798
SynTaq 13,5 14 | 145 | 15 | 155 | 16 | 165 | 17 | 175 18 18,5 19
N 37 38 39 40 41 42 43 44 45 46 47 48
PC 819 840 | 861 | 882 | 903 | 924 | 945 | 966 | 987 | 1008 | 1029 | 1050
SynTaq 19,5 20 | 205 | 21 | 215 | 22 | 225 | 23 | 235 24 24,5 25

[TorydeHHyI0 CMeCh TMepeMeNIaTh Ha MUKPOIICHTPU(YTe-BCTPSIXUBATENIC M IEHTPU(PYTUPOBATH B TCUCHUE
HECKOJIBbKUX CeKyH[. Pa3nuTh nmomyueHnyto cmech 1o 20 Mk B mpooupku Ha 0,2 M.

IMKO, OKO u uccienyembie 00pa3iibl pa3MOPO3HTh, IEPEMEIIaTh Ha MUKPOIICHTPU(YTe-BCTPIXUBATEINIC U
HEHTPUPYTHPOBATb.

Ipumeyanue. Ecin obpazen; JJHK copepxut copOeHT (MarHUTHBIN cOpOEHT), He0OXOAMMO LEHTpH(YrHpoBaTh 00pasusl 1
MuHYTY Tipu 10-14 ThIC. 00/MUH. ISl TOJTHOTO OCaKAEHHs copOeHTa. [Ipu MCIoIp30BaHUM MarHUTHOTO COPOEHTa MPOOUPKH C

JHK nocne neHTpudyrupoBaHus yCTAHOBUTh B MAarHUTHBIM INTAaTUB W J00aBieHHE OOpa3LOB NPOU3BOIUTH, HE BBIHMMAs
NpOOUPKH U3 IITATUBA.

Buectu B noarorosnennsie 0,2 ma npobupku no 5 mka OKO, uccieayembix 00pa3ioB U, B MOCIEIHION
ouepenp, KO, ucnonb3ys HaKOHEYHMKH C adpO30JbHBIM OapbepoM, IUIOTHO 3aKpBITh KPBIIIKH,
nepeMenIaTh Ha MUKPOICHTPH(YTe-BCTPAXUBATENE U EHTPU(YTrUpoBaTh MPOOHPKH IIsi cOpoca Kareb.
[TomecTuTh MPOOHPKHU B aMIUTH(PUKATOP B PEKOMEH]LyEMOM IOPSIKE:

Ne aueiiku Oopaszey
1 KO «Ph.maliy
2 OKO
3 uccrnedyemwlii oopazey 1
4 uccnedyemwlii oopasey 2

7.2 llposenenue IIP-PB

7.2.1 TIpoBenenue IIP-PB nas npudopor RotorGene 6000/RotorGene Q
Bxutounts mpubop B COOTBETCTBUYU C MHCTPYKIIMEH 110 SKCILTyaTallHH.
3amycTuth mporpammy «Rotor-Geney.
B okne «New Run / HoBblii TecT» BoIOpath BIIaAKy «Advanced / JleranbHblii MacTepy», 3aTeM OIIIHIO
«Empty Run / Ilycroii ma6uaon» u Haxxats «New / HoBb1ii».
B otkpeiBiiemMcs okHe BbIOpaTh THH poTopa «36-Well Rotor / 36-iyHo4YHBIH POTOP» U MOCTaBUTH
ranouky B okHe «Locking Ring Attached / Kosibo 3akpernieno», Haxats «Next / lanee».
B otkpeiBIIeMcs OkHE ycTaHOBHTH «Reaction Volume / O6bem peakuum» 25 MKk, yopaTh rajaouky «15
pL oil layer volume / O6bem maciia / Bocka» 1 Haxxath «Next / laseex.
B oTkpeiBiieMcs: okHe HaxkaTh KHONKY «Edit Profile / Pemakrop npoduasny», naxare «New / HoBblit» u
BeiOpath «Cycling (default) / IluknaupoBanue (Mo ymoud.)». 3aaath Mporpammy aMiuTH(GHUKAANA CO
CIIEAYIOIIMMHA TTapaMeTPaMH:

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




7.
8.

10.
11.

12.

no

B oxue «Edit Profile / PemakTop npoduis» Haxars KHONKY «OK».
Y CTaHOBHUTH YyBCTBHTEIBHOCTH MpHOOpa B obiactu Hactpoek «Chanel Setup / YeranoBka kaHaiay,
ucrone3ys kinapuiry «Edit Gain / YpoBenb curnanay:

Orange-5

Yellow -6

[pumeuanue. npu_803HUKHOBEHUU NPOOIemM (C8A3AHHBIX C_ 0CODEHHOCMbIO padomul npubopa, a
UMEHHO C YCMAHOG8/ICHHbIM ONMUMAIbHLIM _OUANA30HOM YPOBHA YCUICHUA CUZHAA_(hiyopecueHyuu
nO_UenesblM_Kanauiam) Heo0xXo0umo npu nociedyouux zanyckax npubopa oaa III[P-PB RotorGene
6000/RotorGene Q ua smane 8 nynkma 7.2.1 nposecmu_asmomamuyeckyio ORmMuMu3ayuio yposneil
CUZHAIA CO2NACHO C1eOVIOWLell UHCMDYKUUU:

B okne «New Run Wizard / Macmep nosozo mecma» wnaxcams «Gain Optimization /
Onmumu3ayus ypoeHsa CUCHAIA).

B omkpulewemcs okne naumu u nadxcams Ha exnaoky «Channel Settings / Yemanosxku kananoey.

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

B nossuswemcs oxne «Auto-Gain Optimization Channel Settings / Ycmanosxku Aemo-
onmumuzayuu yposeus cuznana» naxcamo «OK /JJA» onsa kasxcoozo kanana.

Ilocne 3axpvimus oxna «Auto-Gain Optimization Channel Settings / Ycmanoexu Aemo-
onmumusauuu ypoeus cuzHanay nocmasums 2anouxky «Perform Optimization Before 1 st Acquisition /
Botnonnume onmumusayuio npu 1-m waze demexyuu» u naxcamo «Close / 3axpoimoy.

Haxars kinaBuiry «Next / {asee».

3amycTuTh ammuukanuo kHonkou Start run / Crapr.

B mosBuBmIEMcst mocnie Hadajga paboThl mMpubopa OKHE cO CBeACHHSAMH 00 oOpas3lax BHECTH Ha3BaHUS
oOpasios, B cromdue «Type / Tum» ykasare «Unknown / O6paszen» mis obpasios, «Positive /
Monoxurteabubliin» 11t [IKO u «Negative / Orpunarensnbiiiy 111 OKO. Haxars kinaBuiry «Finish /
3aKOHYHUTDHY.

ITo 3aBepuienun I1I[P-PB oTpaGoTtanHble npoOUpKH yTUIU3UPOBATH B COOTBETCTBUU C PEKOMEHIALIUSIMU
no opranm3anuu [P mabGoparopumn, cormacao MY 1.3.2569-09 «Opranuzamus padoTsl JadopaTopui,
UCITONIB3YIONINX METOABl aMIUTU(UKAIIMN HYKJICHHOBBIX KHCJIOT TP paboTe ¢ MaTepuajioM,
coJiepKalluM MUKpoopranu3Mel [-1V rpynn naToreHHOCTH».

7.2.2 llposenenne I P-PB nas npudopa CFX96

Bxutounts mpubop B COOTBETCTBUYU C MHCTPYKIIMEH 110 SKCILTyaTallHH.
3anyctuth nporpammy «Bio-Rad CFX Manager».
B wmento File BeiOpate New—Protocol. B nosiBuBIIEMCS OKHE 33/aTh LUKJIOTPAMMY CO CIEAYHOIIHMMH
napamMeTpamu:
Sample Volume 25 pl
1. 95,0 C for 5:00
2. 95,0C 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 y100HOH paboueil mamke.
BHectu cBenenus 06 oOpasnax u kpacuressix. s atoro Bo Bkiaake Plate Beiopats ommuro Create New.



10.

11.
12.

no

© No g

Haxats xnonky Select Fluorophores. B mosiBusiemcst okHe BeiOpaTh kpacutenu ROX, HEX. Haxarp

OK.

O003HaUNTh HA TUIAIIKE MECTOPACIIONOKEHHE 00PA3IIOB:

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

- Bropas nmynka — OKO. Jlnst 3TOro BBIISIUTE TYHKY, B KOTOpoi Haxoautcs npodupka ¢ OKO, u B rpade
Sample Type BriOpaTs ctpouxy Negative Control.

- Crienyromas JIyHKa - UCclleyeMblil oOpaser 1, 3aTem — uccneayeMsblit oopasen 2 U T.A. B COOTBETCTBUU C
. [lopsiaok ciienoBanusi 00pa3uoB. /1 5TOro BbIIEIUTH BCE OCTABIINECS JTYHKHU, B KOTOPBIX HaXOATCS
npobupku ¢ obpasiamu, u B rpade Sample Type Beiopats ctpouky Unknown.
3amaTh M3MEpPEHHE CHUTHaja BO BCEX NMPOOMPKAX IO BBHIOPAHHBIM KpacHTelsiM. I 3TOrO BBIICIHTH Ha
TUTAIIKe JIYHKH CO BCceMH uccienyeMbiMu npobupkamu (Bkiaodas [IKO nu OKO) u moctaBUTh rajiouku B
kosioHke Load HampoTHB Ha3BaHUI BCEX BHIOPAHHBIX B I1.5 KpacHUTEIICH.
3amaTh Ha3BaHUS BCEX MCCIEIyeMBbIX 00pa3uoB. /lyis 3TOro BBIACTUTH JYHKH, B KOTOPBIX HAXOIATCA
npobupku ¢ obo3HauaecMbIM oOpasiom. B rpade Sample Name BBectn (wiu BbIOpaTh H3  yiKe
HUMEIOIIMXCSI) MMS COOTBETCTBYIOIIErO 0Opasiia. 3areM IMOCTaBUTh Tajlouky B coceaneidl rpade Load.
[ToBTOPUTH TO K€ caMoe JJIsl OCTaBIIMXCS 00PA3IOB.

Haxare OK. [laThb uMs muiamike ¢ ykazaHHeM JaThl SKCIIEPUMEHTa M COXPAHWUTh MOJYYECHHBIN (aiin Ha
KOMIIBIOTEpE B y100HOI paboyeii manke.
Hauatp paboty mpubopa. [Jnst aToro BeiOpars 3akmanky Start Run, B xotopoil HaxkaTh kinaBumry Start

Run. 3agate ums Oyaymiero ¢aitna ¢ ykazaHuem JIaThl IpoBeneHus dKkcriepuMenTa. Coxpanuts ¢aiin Ha
KOMIIbIOTEpE B y10OHOI paboyeii marmke.
3adukcupoBath B paboueM XypHalie Ha3BaHue ¢aiina.

ITo 3aBepuienuu I1L[P-PB oTpaGoTtannbie mpoOUpPKU yTHIN3UPOBATh B COOTBETCTBHH C PEKOMEHAALUSIMU
no opranuzanuu [IP naboparopuu, cornacio MY 1.3.2569-09 «Opranuzanus paboTsl JadopaTopui,
aMIUTMpUKAIMK  HYKJIEUHOBBIX KHCJIOT TpH pabore ¢

HUCIOJIB3YIOIIHUX MCETObL MaTcpuaioM,

COACPpKAIMUM MHUKPOOPIraHU3Mbl I-IV TPYIIII MaTOICHHOCTH).

7.2.3 llposenenue I P-PB nns npu6opos AHK-32 (32M, 48).

Bxuttounts npubop B COOTBETCTBUU C MHCTPYKIMEH 1O SKCILTyaTalluH.

3anyctuts nporpammy ANK Shell.

BriOpats Brinagky «bbicTpblii crapm». B nosBusmemcs okHe BbIOpaTh kpacutenun ROX, R6G. 3anate
uMs Oyaymiero (aiina, a Takxke BeIOpaTh TUII Tpubdopa (32 npobupku win 48 mpoOUPOK).

B okHe «AMmungukaTop» 3a1aTh NporpaMMmy amMIuiduKamm.

Tun Temnepatypa, | Bpews,t, | HaOmogenune | Pacuer
T, C CeK.
H3oTepma
1 95 300 Bxutoueno
[Muxnorpamma
(50)
1 95 15 Bxitoueno
2 60 40 Brutoueno Brutoueno

Bo Briagke «O0pa3ub» BHECTH ONKMCAHUE UCCIEAYEMbIX 00pa3loB U pacCTaBUTh 0Opa3Ibl MO TUIAHILIETY.
3anectu B pabounii )KypHasl Ha3BaHue (haiiia JaHHBIX, COOTBETCTBYIOIIEE HCCIIEI0BAHUIO.

Jlns 3ammycka uccienoBanust HaxaTh CTapr.

ITo 3aBepuenun I1L[P-PB oTpaGoTtanHble nmpoOUpKH yTUIU3UPOBATH B COOTBETCTBUU C PEKOMEHIALIUSAMU
no opranm3anuu [P maGopatopumn, cormacao MV 1.3.2569-09 «Opranuzamus paboTsl jJadopaTopui,
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UCIIONB3YIOUIMX METOAbl aMIUTM(GUKAIMN HYKJIEHMHOBBIX KHCJIOT MpH paboTe ¢ MaTepuaioM,

cozepxaluM MUKpoopranusMel [-1V rpynn natoreHHOCTHY.

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

Bxutounts mpubOp B COOTBETCTBUU C MHCTPYKIIMEH 110 SKCILTyaTallHH.

3amyctuth nporpammy «RealTime PCRy.

[lepen mnpoBeacHHWEM aMIUTH(QHUKAIMKA HEOOXOTUMO 3allOJHHUTH IPOTOKOJ HCCICIOBaHUs (BKJIAJKa
«IIpoTokoJ»). B xax10ii CTpoke HEOOXOAMMO OTPEAAKTUPOBATH CIEAYIOIINE TaHHbBIE!

- Ne (Homep mpobupKn)

- R (mob6aBnenue nybmeir)

- THII IPOOHpPKH (00pasery, MOJ0KUTEIBHBII KOHTPOJIb, OTPHLIATEIbHBIH KOHTPOJIb U T.11.)

- bayopodopsl (ROX — crenudura, HEX — BITK.)

[Tocne 3amomHeHws TaOIHUIIBI ¢ JAHHBIMU O TIPOOMpPKaxX HEOOXOIMMO YKa3aTh PacCIOIOKEHHE MPOOUPOK B
osioke amrmuukaTopa. Pacnonoskenue nmpobupok B 0J0ke aMIumMPUKaTOpa CXeMaTHIHO OTOOpaKaeTCs B
MPaBO HUKHEW YaCTHU OKHA.

3amyck
aMILTH(PU KA.

Ilepen 3amyckoM HEOOXOIUMO 3apaHee CO3/IaHHYIO
OTpeaKTUPOBaTh 00BEM paboueit cMecH B mpodupke (25 MK).
[MapameTpel aMITUDUKAIIH:

OporpaMMbl  aMIUTM(HUKAIMKA  OCYIIECTBIISIETCS BO  BKJIAJKe «3amycK MNPOrpaMMbl

BbIOpAThH nporpaMmy amIuInpuKanuu,

uxn

[ToBTOpHI

lar

Bpems

Temneparypa

JleTexkuus

1

1

1

05:00

95,0

2

50

1

00:15

95,0

2

00:40

60,0

Bxirouena

7.
8.

HaxxaTh KHOIIKY «3aIlyCTHTh IIPOrPaMMY>».

[To 3aBepuienuu I1L[P-PB oTpaGoTanHbie npoOUpKU YTUIM3UPOBATH B COOTBETCTBUU C PEKOMEHIAIMSIMHU

no opranuzauuu [P nabGopatopuu, cormacno MY 1.3.2569-09 «Opranuzanus paboTsl nabopatopuii,

HCIOJB3YIOIHNX METOIBI aMHHHq)HKaHHH HYKJICUHOBBIX KHUCJIOT IIpH pa60Te C MarcpualioM, COACPIKAIIUM

MHKpoopranusmel [-IV rpynn nmaroreHHocTI».

7.2.5 llposenenue IIP-PB nis mpudopa QuantStudiob.

1. BkimtounTh npubop B COOTBETCTBUU C MHCTPYKIMEH 1O SKCILTyaTaluu.

2. 3anyctuth nporpammy «QuantStudio Designs & Analysis Software».

3. Haxxarts kHonky OTKpBITH 3kcniepumenT (Open Existing Experiment). B oTkpsiBiiemMcst OkHE BHIOPAThH
npotokoi «Phyto DNA» u HaxxaTh kHOTIKY OTKpBITH (Open).

Ipumeuanue: Ilopsdox camocmosmenvro2o cozdanus npomokona «Phyto DNA»
A. Bxniouums npubop 8 coomeemcmauu ¢ UHCmpyKyuel no 9KCniyamayuu.
b. 3anycmums npoepavmy «QuantStudio Designs & Analysis Softwarey.

B. Haoxcamo knonky Cozoams sxcnepumenm (Create New Experiments) IESTEZEIE 5,
sxnaoxe Ceoiicmea (Properties) ¢ cmpoxe Hazeanue (Name) saoamo ums (nazeanue) Phyto DNA
axcnepumenmy. Hasxcamo enuzy oxna xknonky /Janee (Next).



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

File Edt Analysis Tools  Help

Method Plate Run Results Export

Experiment Properties O; save v
[ o |

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

Runmode Standard v

Manage chemistry details
[ et |

I'. Bo exnaoke Ipomokon (Method) sadame yuxknoepammy co credyiowumu napamempamu.
Ob6vem (Volume) 25 ul

Bpewi Peaucmpayus YHucno
Hlae Cmaous Temnepamypa Bpems U3MeHeHUs pay
cueHana YUKI08
memnepamypol
1 Yoepoicanue 95°C 05:00 3,18°C/s -
1 P 95°C 00:15 3,18°C/s 5o
2 4 60°C 00:40 2,44°C/5 =
Haowcamo knonky /lanee (Next).
Ofoeém mymss | 250 ul Teuneparypa sarpesa kprmmee | 105.0 i b
Viepaxaune/nurydauns amnp
95°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

. B omxpwieuwumcsi okne 6o exnaoxe bvicmpas Hacmpouxa (Quick Setup) 6 epaghe Iaccuenuti
pegpepencuniit kpacumenw (Passive Reference) sviopame HET (NONe), nasicas na cmpeixy.
Plate Attributes

Passive Reference Mone v
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E. Bo eéxnaoke Pacmupennsie nacmpouxu (Advanced Setup) ¢ 6noxe Muwmenu (Targets) oooasumo
Kanawl 0Jis1 cuumsléanus ayopecyenyuu. /[ns 3mozo HeobXo0umo 8blNOIHUMb CledViowue 0eticCmaeus.

- B nepsoii cmpoxe 6 epagpe Hazeanue (Name) emecmo Target I nanucamos ROX. B epage
Penopmep (Reporter) suiopams ROX. B epage F'acumens (Quencher) sviopams NONe, nasicas na siuetiy.

- Haoicamo na knonky lobasums (Add). B nossuswetics cmpoxe 6 epage Penopmep (Reporter)
sviopams VIC. B epagpe Hazeanue (Name) nanucamo VIC. B epagpe F'acumenn (Quencher) esiopams None,
HAdHCas HA AYEUK).

Quick Setup Advanced Setup
—  Targets Add [#] Action v
Name Reporter Cuencher Comments Task Cluantity
ROX ROX None v X
] VIC VIC None v X

O Save w
JK. [l coxpanenusi npomoxona nadxcamv knonky Coxpanums (Save) _

Coxpanums npomoxon «Phyto_DNA» 6 yoobuyio nanky.

4. Tlepeiitu Bo Bkiaaky Ilnmanmer (Plate) u Haxxats Ha Bkiaaky Pacmupennnie Hactpoiiku
(Advances Setup).

5. BBoja 06pasuoB mpousBoautcs B Tabnuie Excel (mocrynen Ha caiite OO0 «CuHTOM
http://www.syntol.ru/) mu6o B nporpammax Design and Analysis niau QuantStudio™ Design & Analysis
Software

6. CxomupoBath moyy4uBInyrocs tadiauiy Excel B nporpammy npubopa. Beiaenuts Bce 00pasiisl 1 B

Ta0JIMIIe TOCTABUTh TAIOYKHU BO3JIe (IIyOpeCcIieHTHBIX kpacuteneil. Haxate kHorky Jasee (Next).

7. Hauyatb paboty npubopa. st aroro Haxkmute Ha kHonky Hauares mporon (Start Run) u BeiOpats

HY>KHBI CcepHuilHbIi HoMmep mnpuOopa. 3amaTh MM Oyaymiero ¢aiia ¢ yka3aHHeM JaTbl NPOBEICHHS

skcnepuMenTa. CoxpaHuTh (hailn Ha KOMIIBIOTEpE B YA00HOH paboueii namnke.
8. Ilo 3aBepmienun IILIP-PB otpaGoTanHble NpOOMPKHM YTHIU3UPOBaTb B COOTBETCTBUHU

C

pexkoMennanusmu o opranusanuu [P mabopatopuun, cornmacao MY 1.3.2569-09 «Opranuzanusi paboThl

nabopaTopuii, UCHOJIb3YIOMIMX METO/Abl aMIUIM(PUKALUNA HYKJIEUHOBBIX KHUCIOT MpU paboTe C MaTepUalOM,

coJiepKaluM MUKpoopranusMmsl [-1V rpynn natoreHHOCTHY.

7.2.6 Ilposenenne I P-PB nns npu6opa Gentier 96E/R

Bxuttounts mpubop B COOTBETCTBUU C MHCTPYKIMEN O AKCILTyaTal|H.

3anyctuts nporpammy Real-time PCR System

Haxxate New Experiment

B oTkpbIBIIEMCst OKHE 3a1aTh UM dKkcriepuMenTa (Experiment Name) u BeiOpath manky s
coxpanenus (Save Path)

Haxatb New

Bo Brimagke Run Setting 3agate nporpaMMy aMIuiiUKauy co CACIYOIIUMH TapaMeTpam

Hwnh e

o o
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Stage Stage Type | Cycle | Time | Temperature | Fluorescence
1 Preincubation 1 05:00 95,0 None
2 2 Step 50 00:15 95,0 None
Amplification 00:40 60,0 Reading

7. Bo Bkiagke Experiment BeictaBuTh 006eM peakimonHoi cmecu 25 Mk (Reaction Volume 25ul)

8. TIlepeiitu BO BKIIaaky Sample Setting

9. O0603HaunTH Ha MJIAIIKE MECTOPACIIONIOKEHNE 00PA3IOB:

- [TepBas nmynka — IIKO. [l 3TOr0 BRIACTUTH JYHKY, B KOTOpOil Haxoautcs nmpooupka ¢ I1KO, u B rpade
Sample Type BoiOpath cTpouky Positive.
- Bropas nmynka — OKOQ. Jlnst 3TOro BBIISIUTE TYHKY, B KOTOpoi Haxoautcs npooupka ¢ OKO, u B rpade
Sample Type BeiOpats ctpouky Negative.
- Cnenyromast JIyHKa - HCCIIeyeMbIid oOpaserr 1, 3aTeM — ucciaeayeMplid 00paser] 2 ¥ T.JI. B COOTBETCTBUH C

.4 [lomecTUTh MPOOMPKHU B aMILIM(PUKATOP B PeKOMEHyeMOM NopsijaKe. /(7 3TOro BBIIECTUTH BCE

OCTaBIIKECS JYHKH, B KOTOPBIX HAXOIATCS MPOOMpKU ¢ obpasumamu, u B rpade Sample Type BeiOpath
crpouky Unknown.

10. 3amaTe U3MepeHne CUrHajia BO BCEX NMPOOMPKAX MO BHIOPAHHBIM KpacHTeNsM. J{Jis 3TOro BBIICIUTH HA
IUIallKe JIYHKU CO BceMHU uccienyembiMu npodupkamu (Birodas [IKO u OKO) u nocTaBuTh rajJouky B
kononke Dye na kpacutensix ROX u HEX.

11. Mpeiitu BO BKiIaaKy Run Monitoring u B oTKphIBIIEMCS] OKHE HaxkaTh Run.

ITo 3aBepmennu [11[P-PB orpaboranHble MPOOHPKH yTUIM3HUPOBATH B COOTBETCTBHH C PEKOMEHJAIIMSMU 110
opranuzanuu [11[P naboparopuu, cormacao MY 1.3.2569-09 «Opranuzanus paboTsl 1a60paTopuid,
MCIIOJIB3YIOUINX METO/IbI aMIUTH(DUKAIIMH HYKJIEHHOBBIX KUCIOT IpU paboTe ¢ MaTepruaIoM, COAepKaIIUM
MHUKpoopraiusmsl [-IV rpynn naroreHHOCTI.

7.3 IIpoueaypa usmepenus pe3yJbTaTOB aHAJIN3A

Oruenky pe3ynbTatoB mpoBosaT ¢ momotibio [10 nmpudopos ans ILP-PB, nanpumep, «AHK-32 (32M,
48)», «CFX-96» unu 3kBUBaJICHTHBIX UM (CM. 1. 5.1 HacTose nuuctpykuun). Kpurepuem peructpanuu pocra
curHazia ¢uyopecieHIny (Hajduune KMHETHYeCcKol KpuBOHM pocta curHana ¢ayopecuenuun) B [10 mpudopos
SBJIICTCS BeMWUYHMHA roporoBoro nukia Ct, xoropas o3HaudaeT 0Oy BemuumHy MeHee 50. OtcyrcrBHe
perucrpauuu pocra curtaiga npubopom omnuceiBaercs 110 npubopa, Hanpumep, Kak IpelenbHas BEIMYMHA
noporoBoro nukia (Ct > 50 B mpubopax «AHK»), mubo kak ee orcyrctBue (N/A B mpubopax Gupmsl
«BioRad») u T.m. TlogpoOnas wHbOpMAaIMs MpHUBEACHA B PYKOBOJCTBE MO AKCIUTyaTal[dd KOHKPETHOTO
npubopa.

7.4 Odopadorka pesyabtartos IIIP-PB
7.4.1 Tlopsinok ouenku pe3yanbraroB [ILIP-PB nis npudopos RotorGene6000/RotorGene
1. Tlocne 3aBepmieHus aMIUTH(PHUKAINN OTKPBITH HYKHBIN (haitn B mporpamme «Rotor-Geney.
2. Haxarp B wMenwo mnporpammbl «Rotor-Gene» kinaBumry «Analysis/Ananmsy,
«Quantitation/KoJsin4uecTBeHHbIii».
3. BriOpath cTpoky ¢ kpacutenem Green u HaxkaTh kimaBuinry «Show/IMokazatb». B oTKphIBIIEMCS OKHE

BbIOpaTh 3aKjajiKy

MOSIBATCS] KHHETUYIECKUE KPUBBIC B JIOTapU(MHUCSCKOH HIKAIe.
4. B menm oxna «Quantitation Analysis/KoinnyecTBeHHBIN aHAIN3)» aKTHUBHPOBATh:
«Linear Scale//Iuneiinas mkama»
«Dynamic Tube/Tunamuy. gpon»
«Outlier Removal/Ycrpanenue Bsiopocon» - 10%

«Slope COFI’ECt/KOppeKT. YKJIOHA». [Ipumeuanue. Ilpu eeinoanenuu onepayuu «Koppexyus ykiona» Heodxooumo
cnedums, 4mooOvl He NPOUCXOOUNO KAPOUHAIbHBIX UBMEHEHUll 8 DUCYHKE KUHeMmUYecKUux Kpuseblx (Hanpumep, Kpugvle Oe3

noovema gbjy()pecuem;uu nocie «Koppekyuu yKjiona» npeo6pa3ymmcﬂ 6 JIUHUU C NOJIOHCUMETIbHOU OUHAMUKOU d)ﬂyopecuemmu
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u yenom Haxioua). Ecnu 6 pesynomame nposedeHus OAHHOU ONepayuu npoucxoosim KAPOUHATbHbIE UBMEHEHUs 6 PUCYHKe
KUHemu4eckux Kpusvlx, mo onepayuto «Koppexyus yxnona» mooicno nposooums TOJIBKO 0ns obpasyos ¢ nodvemom
¢ryopecyenyuu ¢ dannom xanare, m.e. HOJIOKHTEJIbBHBIX no oannomy kanany!

B wmeno «CT Calculation/Beruncienne CT» ycTaHOBUTH 3HA4YCHUE JUII TOPOTOBOM  JIMHUHU

«Threshold/ITepor» - 0,05 u «Eliminate cycles before/Mckarounth mukiabt 10» - 10. Hpuveuanue. Ecnu ne
yoaemcs yemanosums suauenue nopoza na yposue 0,05 us-sa ¢ponoswix (ykmayuii gryopecyenyuu 0omoenbHbix KPUGsIX, mo
MOJICHO ROOHSAMb 3HAYEHUe NOPO20soTll TuHuu 0o duanaszona 0,05-0,1.

5. IIpoBecTu HHTEpPHpPETALIMIO PE3YIHTATOB, KaK OMKCAHO B I1.7.6 HACTOSAIIECH HHCTPYKIIUU.

7.4.2 O6padorka pesyabtaToB III[P-PB nias npu6opa CFX96
1. Ortkperith (aiin B mporpamme «Bio-Rad CFX Manager». [{ns storo B mento File Beiopats Open—Data
File, naiitn oOpabartbiBaeMblii (hailsl 1 OTKPHITH €ro.
2. YcTaHOBHTH pacyeT pe3ysbTaToB aHaimu3a MeTogoM Regression. J{ist atoro B meHto Settings Beiopats C(
Determination Mode—Regression.
3. TIpoBecTtu HHTEpHIpPETAIUIO PE3YIbTATOB, KaK OIUCAHO B 11.7.6 HACTOSIIEH HHCTPYKITUH.

7.4.3 Oopa6oTka pesyabtaTos IIIIP-PB st npudopos Dtprime/Dtlite
1. Tlocne 3aBepiiieHns aMIUTM(UKAIIMK OTKPBITh HYKHBIH (baiin B mporpamme «RealTime_PCRy.
2. Ilepen oneHkol pe3ybTaTOB HEOOXOAUMO YCTAHOBHUTH CIICAYIONIHE HACTPOUKH:
— Tun ananuza: MyJabTHILIEKC
— Merona: I'eomeTrpuyecknii

o PR .. v
— BriOparh onTHYeckHii KaHa

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

Auto
— Tloa rpa¢ukamu HaKaTh ABTOMIKAJTY |~ ‘%» On | s BBIPaBHUBAHUSA
— B Tabnuue cripaBa BeIOpath B 3aknajke «Pe3yabrarbDy «MyJabTHILIEKC»
3. TlpoBecT MHTEpIPETAIUIO PE3YIHTATOB, KAK OITUCAHO B 1. 7.6 HACTOSIIEH HHCTPYKITUH.

7.4.4 Oopadotka pesyabTaToB [ILP-PB nas npudopoB AHK-32 (32M, 48)
1. Tlo oxoHYaHWU 3aBEPUINTH UCCIICAOBAHIE B COOTBETCTBUH C MHCTPYKIIHEH K PHOODY.
2. B mporpamme «ANK Shell» Haxxats «IIpocMoTp (aiijioB JaHHBIX» U OTKPBITH (Paiii ¢ pe3ynbTaTaMu
UCCIIeIOBaHMsI, BEIOPAB €ro B MaIke COOTBETCTBYIOLIETO NMpHOopa.
3. IIpoBecTtu nHTEpHpETALMIO PE3YIBTATOB, KAK OMMCAHO B 1.7.6 HACTOSIIEH HHCTPYKIIHH.
7.4.5 OopadoTka pesyabraToB IIIP-PB nas npudopa QuantStudiob.
1. Tlocne 3aBepiieHus: aMILTU(UKAIIMK OTKPBITh HYXHBIN (aiin B mporpamme «QuantStudio Designs &
Analysis Software» nau «Design and Analysis».

2. [Ipeobpa3oBaTh KHHETHUYECKHE KPUBBIC B JIMHEHHYO MIKamy. [[Jis 3TOro Ha)kaTh Ha UKOHKY IHoka3aTh
HacTpoiiku ¢aiina (Show Plot Settings). B mosiBuBmiemcs okHe BbiOpath Tun rpaduka — JIuneinblit
(Graph Type — Linear).

3. IlpeobOpa3oBaTh MoMy4YCHHBIC TaHHBIE B HEOOXOAUMBII (popMar ¢ IMOMOIIBIO CrielaIbHOro madnona Excel
s QuantStudio5, akryanen B cirydae 00pabOTKH pe3ysbTaToB B mporpamme «QuantStudio™ Design &
Analysis  Software» (mocrymen Ha caiite OOO «CuHTrOom», mapoms it .rar  Syntol42!
http://www.syntol.ru/).

4, IIpoBecTH MHTEPIPETALNIO PE3YyJIbTATOB, KAK OMKMCAHO B I1.7.6 HACTOSAIIEH NHCTPYKIIMH.
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7.4.6 OopadoTka pesyabraToB [I1LIP-PB 15 npudopa Gentier 96E/R.
1. Tlocne 3aBepieHUs: aMIUTU(HUKALIMN OTKPBITH HYKHBIH (haitn B mporpamme Real-time PCR System.
2. Tlepetitn Bo ckianky AnalysiS ¥ TpoOBECTH HMHTEPIPETAILUIO PE3yJIbTaTOB, KaK OMUCAHO B I1.7.6

HACTOALLIEH UHCTPYKLIHH.

7.5 Yuer pe3yjibTaTOB aHAJIM3a

Pesynbrarsl aHanu3a He NOJIEKAT yUETy:

- B ciaywyae otcyrctBus peructpauuu  pocra curHana OKO wu  OKO-B no kanamy
R6G/HEX/Yellow/V I C (;0xHOOTpUIATEIBHBIHA PE3YIIBTAT BCETO SKCIIEPHMEHTA);

- B ciaywae peructpanuu pocta curHaita OKO (OKO-B) mno xanany ROX/Orange
(JIO)KHOTTOJIOKUTENBHBIA PE3yJIbTAaT BCEro JKcIepuMeHTa). Benwumna moporooro mnwukia Ct mpu stom He
MMeEeT 3HAYCHHUS.

- B cllydae OTCYTCTBHUS PETUCTPAIlMU POCTA CHTHAIA B MPOOUPKE C UCCIIEyeMbIM 00pa3IioM M0 KaHay
R6G/HEX/Yellow/VIC  omnoBpemenHo ¢  oTcyrcTBueM curHama mo  kamamy —ROX/Orange
(JTO)KHOOTPHUIATENILHBIN PE3yJIbTAT B KOHKPETHOH MpoOUpKe);

- B Cly4ae OTCYTCTBHS perucrpanuu pocta curHaia I[IKO mno xanany ROX/Orange
(JIOX)KHOOTPUIIATEIIBHBIN PE3YJIbTAT BCETO AKCIIEPUMEHTA).

Pe3ynbTaThl aHaNM3a MOIEKAT YUCTY:

- B ciydae otcyTcTBus pocta curHaiga (ayopecuermun OKO (OKO-B) mo kanamam ROX/Orange
OJIHOBPEMEHHO C perucrpanueil pocra curnaia no kanary R6G/HEX/Yellow/VIC;

- B Clly4ae pETHUCTpAllMd pOCTa CUTHAJIA B MPOOHMPKE C HCCICAYyeMBIM OOpa3loM IO KaHay
R6G/HEX/Yellow/VIC ogHoBpemMeHHO ¢ OTCYTCTBHEM curHaia o kanany ROX/Orange;

- B citydae peructpaiu pocta curaaia [1KO mo kanamam ROX/Orange.

Perucrparus pocrta curnana (GiayopecieHIIMd B MUKPOIIPOOUPKE ¢ UCCIEAYEMBIM 00pa3IioM Mo KaHaly
ROX/Orange cBumeTeiabcTByeT O Haauuuu B oOpasie creruduueckoro ¢parmenta JTHK Candidatus
Phytoplasma mali. Beixuuuna moporosoro mnukia Ct mpu 5ToM HE HMEET 3HAYCHHUS.

WHTepnpeTannio pe3ybTaToB aHAIM3a POBOJISAT COTIACHO TaOJIHIIe.
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7.6 UuTepnpeTanusi pe3yjabTaTOB aHAJM3A ¢ HCNOJIb30BaHHEM HA00pa peareHToB
«Candidatus Phytoplasma mali-PB »

Kunerndeckast KpuBasi pocta CHTHaa
GryopecueHINH 10 KaHATy

R6G/HEX/
ROX/Orange Yellow/VIC
Candidatus Phytoplasma BIIK
mali

O6pa3ernt

Hurepnperanus

P€3y.HBTaTBI BCCT'0 aHAJIM3a HE ITOAJICKAT

yu€Ty B 1I000M U3 CIEYIOIINX CIIyJacB

JloskHOOTpHULIATENIBHBIN PE3YJILTAT,

a mobok KO unrubuposanue [11{P-PB
_ _ OKO, |/lo)xHOOTpULIATENBHBIN pE3yJIbTAT,
OKO-B |uarubuporanue [11{P-PB
JI0’KHOIIONOKUTENBHBIN PE3YIIbTAT,
OKO-B
. KOHTaMHUHalus B rnpouecce Boiaenenus HK
+ 000 =
OKO |JI0o)KHOIOJIO0XUTENBHBIN pe3ybTaT,

KOHTaMUHalus B xoae nocrtaHoBku [111P-PB

PGSYJ'IBTB.TBI aHaJIM3a HC IIO0JJICXKAaT y‘léTy JJIA KOHerTHOﬁ Hp06bl

npooa

JIO)KHOOTpHLIATENIBHBIA PE3yJIbTAT,
unaruouposanue [111P-PB

Pe3ynbrarsl aHanu3a noanexar y4éTy MpH MOIYYEHUN CIEAYIOMNX PEe3yJIbTaTOB

HaGop pearentoB cnienuduueH B OTHOIICHUN

" A000i TKO Candidatus Phytoplasma mali
OKO-B
- + KoHTamMuHams 1 HHTrHOMPOBAaHKE OTCYTCTBYIOT
OKO
_ + B pobe HE oOHapyKEHbI JTHK
npoGa Candidatus Phytoplasma mali
<40 ct ioGoi B  npobe ob6umapyxkena JIHK  Candidatus

Phytoplasma mali
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8 YCJIOBUSA XPAHEHUSA, TPAHCIIOPTUPOBAHUA U OKCIUVIYATAIIUU

8.1 YcioBusi xpanenust

Habop pearentoB «Candidatus Phytoplasma mali-PB» cienyer XpaHuth B CyXOM, 3allUIICHHOM OT
cBeTa Mecte npu Temneparype oT MuHyc 18°C no munyc 20°C. CymMmapHBIil CpOK XpaHEHUs IIPU TEMIIEpaType
ot 1wtroc 2 a0 wiroc 8°C He JOIHKEH MPEBBIIaTh 5 CYyTOK B TEYCHHUE CPOKA TOJTHOCTH HAOOpa peareHTOB.

8.2 Yc10BuSl TPAHCIIOPTHPOBAHUSA

TpaucnoptupoBanue Habopa pearentoB «Candidatus Phytoplasma mali-PB» 10kHO TPOH3BOANTECS
KPBITHIM TPAHCIIOPTOM (aBTOMOOMIIBHBIM, KeJIe3HOAOPOKHBIM JINOO BO3AYLIHBIM) MIPHU TEMIIEpaType OT MUHYC
18°C no munyc 20°C. JlomyckaeTcsi TpaHCIIOPTUPOBAHKE JI0 S CYyTOK IpH Temiiepatype 1o mitoc 8°C.

8.3 Cpok rognocTu

Cpoxk romHoctu Habopa «Candidatus Phytoplasma mali-PB» coctaBnsier 12 MecsiiieB ¢ aaThl BBITyCKa
MPEINPUATHEM-U3TOTOBUTEIICM.

Cepun HaOOPOB PEAreHTOB C MCTEKIIUM CPOKOM TOJHOCTH MPUMEHEHUIO He moziexar. CpoK ToJHOCTH
BCKPBITBIX PEareHTOB COOTBETCTBYET CPOKY T'OJHOCTH, YKa3aHHOMY Ha 3THUKETKAxX Ul HEBCKPBITHIX PEareHTOB,
€CII B UHCTPYKIMH HE YKa3aHO WHOE.

8.4 Undopmanus no 6e30nacHON yTHIM3ALNH

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

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

8.5 'apanTuiinbie 00513aTEJILCTBA POU3BOAUTEJIS

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

Pexnamanuun Ha kadectBo «Candidatus Phytoplasma mali-PB» HampaBisaTe Ha mpeanpusTHe-
m3roroButenb OO0 «HII® Cunrtom» (125499, Mocka, Kponmraarckuii 6ynsBap, a. 39, k.1., mom 1 kowm.
43/PM 12-3, Ten. (495)984-69-93, tdaxkc. (499)977-74-55, E. mail: syntol@syntol.ru).

[lpu BBIsSBICHWH TMOOOYHBIX ACWUCTBUI, HE YKAa3aHHBIX B HMHCTPYKUIMH IO TPUMEHEHHUIO Habopa
peareHToB, HeXeIaTeIbHbIX PEeaKLUil MPU €ro MCIOJIb30BaHUH, ()aKTOB U 0OCTOATENbCTB, CO3/AIOIIUX YTPO3y
KU3HH W 3JI0pOBBIO TpPaXJaH W MEIUIMHCKHX paOOTHUKOB TMpH MpHUMEHEHHH Habopa peareHTOB,
pEeKOMEeHAyeTCs HampaBUTh coolmieHue Ha mnpennpustue-usrorosurear OO0 «HII® Cunrtonm» mo aapecy,
YKa3aHHOMY BBIIIIE, M B YIIOJTHOMOYEHHYO TOCY/IaPCTBEHHYIO PETYIHPYIOIIYI0 OPTaHH3AIHNI0 B COOTBETCTBHH C
JEeWCTBYIOIUM 3aKOHOAATEIbCTBOM.

Jara mocneaneii penakmun: 05.12.2025.
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