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Haoop pearentoB st BeisiBiieHus IHK ¢puromiazmel ucTomenus: rpymu
METOAO0M MOJIMMEPAa3HOM LENHOM PeaKlui B peaibHOM BpeMeHH
«Candidatus Phytoplasma pyri-PB»

NHCTPYKIMUS no npuMeHeHu10



1 HABHAYEHUE U OBJIACTb IPUMEHEHUSA

1.1 ITosiHOE Ha3BaHME

HaGop pearentoB mis BeisBaenus JIHK Candidatus Phytoplasma pyri (¢urtomna3smel ucTOIICHUS
TPYILIN) METOJIOM IOJIMMepa3Hoil nenHoil peakuuu B peanbaom Bpemenu (I1L[P-PB) «Candidatus Phytoplasma
pyri-PB».

1.2 Obs1acTh NPpUMeEHEHHSA

Habop pearentoB «Candidatus Phytoplasma pyri-PB» mnpeanasnaden s obHapyskenus JJHK
Candidatus Phytoplasma pyri. JlaHHBIi maToreH mopakaer IIOMHUMO TPYIIH MHOTHE pacTeHus pojaa Karapanryc
u AiiBa. B KoHIIe jieTa y MOBPEXICHHBIX ICPEBbEB HAOIOIACTCS MPEKIACBPEMEHHOE OIaJICHHE U M3MEHCHUE
[[BETa JIMCTHEB JI0 KPACHOTO WIIM JKENTOro. B BeceHHMII MEepHOa — OTCYTCTBHE WM CIa0blii pOCT MOOEroB,
OJIeTHBIC MEIIKHE JTUCTBSI.

HaGop MokeT OBITh HCIIONIB30BaH B JIAOOPATOPHBIX IEHTPAX W HWHCTHTYTaX, MPOBOIAIINX KOHTPOJb
KapaHTUHHOTO (DUTOCAHUTAPHOTO COCTOSIHUSI PACTCHHU, B TOM YHCIIE MOCAJOYHOrO Marepuana B IEJsIX
obonapyxenust JJHK Candidatus Phytoplasma pyri. Ha6op mo3BoJisseT KaueCTBEHHO OIPEIC/IUTh, COMACPIKUTCS
au B oopasiie JIHK Candidatus Phytoplasma pyri.

JluarHocTvika pacTeHMii ¢ momolnsio Habopa «Candidatus Phytoplasma pyri-PB» Bo3moxHa Ha Bcex
JTamax ero BEreTallMOHHOTO Pa3BUTHS METOAOM IOJTMMEPA3HOM IEMHON peakiui B peaibHoM Bpemeru (ITLIP-
PB).

2 XAPAKTEPUCTUKA HABOPA

KomritoneHThI Habopa sSBJISIFOTCS OJIHOPA30BbIMH.

Habop pearentoB «Candidatus Phytoplasma pyri-PB» He TpeOyeT TeXHHUECKOTo OOCIY>KUBAHHS U
KaJIMOPOBKH.

B 2020 romy ycmemHo MpOWICHBI MEXKIa0OpaTOPHBIC CIMYMTEIbHBIC HCIBITAHHUS IO IMOKA3aTeITio
«huTortazmel ucromienus rpymu — Candidatus Phytoplasma pyri» ¢ ucmnonbp3oBanreM Habopa pearcHTOB
«Candidatus Phytoplasma pyri-PB» (OOO Cunton, Poccus) (CBumerenbcTBo 00 y4acTHH B
MEKIIa00PATOPHBIX CIIMYUTENLHBIX UCTIBITaHuAX 0T 04.12.2020 per.Ne 1522).
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2.1 CocraB Habopa
HaGop peareHToB cOCTOUT M3 4 KOMIIOHEHTOB.

Ne CocTaB KOMILJIEKTA Onucanune O0BpeM Koa-Bo

[Ipo3paunas KuIKOCTh

1 | Peakumonnas cmech «Ph.pyri-BITK»
CBETJIO-CUPEHEBOTO L[BETA

1,10 v | 2 npoGupku

npo3pavHas OeclBeTHasI

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

JKUIKOCTh
[TonoXuTeIbHBIN KOHTPOIBHBIN 00pa3ell,
coxepxammii pparment JJHK Candidatus po3paudHas OecrBeTHAas

3 FlepKall (bp_ A posp H 0,10 M | 1 mpobupka
Phytoplasma pyri KHUJIKOCTh

KO «Ph.pyri»

po3pavHas OeclBeTHasI

4 | OrpunarenbHblil KOHTpOIbHBIN 00paszen;, OKO
KHUJIKOCTb

0,20 M1 | 1 mpobupka

2.2 KosinuecTBO aHAJIM3HPYeMbIX P00
Hab6op paccuntan Ha npoBenaenue 100 peakiuii, BKIIFO4Yast KOHTPOJIbHBIE 00pa3Ilhl.

2.3 lIpuHoun Meroaa.

Oonapyxenne crenuduueckux ¢parmenros JJHK Candidatus Phytoplasma pyri ocHoBano Ha
WCIIOJIH30BAHUU METO/1a MYJIbTUIUICKCHOW MOJIMMEPA3HOM [IEITHON PEAKIIMU C TIOTYYCHHEM Pe3yJIbTaTa B PEKUME
peanbHOro Bpemenu — [1I[P-PB.

B ocnoBe meroma IILIP-PB nexutr u3meHeHue curHana (QIyopecleHIIMM B XOAE peakluu. ITO
W3MEHEHHE  MPOMCXOAUT  Ojarojapss  MCHoNb30BaHHMIO  crienuduyeckoro  ansg  uckomor  JJHK
OJIUTOHYKJIEOTUHOTO 30H/a, KOTOPBIN, OJO0OHO IMpaiiMepy, B X0Jie peaKIMH CBS3BIBACTCSA C OJHOW U3 Lenel
ammmkona. K 57 w37 KoHmam 30Hga mpHcoenuHEHbl (uyopodop H TacuTens  (IIyopecUueHINH
COOTBETCTBEHHO. [Ipyu BO30YyXIeHUM MOJEKYIbI (hiryopodopa CBETOM OIpENeICHHON JTMHBI BOJHBI JaHHAS
MOJIEKyJla WCITyCKaeT CBET IPYTrod JUIMHBI BOJHBL. 3a CUET OJIM30CTH MOJIEKYN Quryopodopa M TacHUTes
(byopecleHIuN, HAXOIAIINXCsS Ha OJHOM 30HJE, TMOCICIHUN TMOTIOMAET (IYOPECICHIINIO, W H3MCHCHHUSI
AHATUTUYECKOTO CUTHAIA HE Mpoucxoaut. B pesynbrate pacuienienus crnenududeckoro mis nckomon JJHK
OJIUTOHYKJIEOTUIHOTO 30HAa Tag-moauMepa3oil Ha 3Tare dJIOHTAlUK NP TemriepaTypax okoso 60°C, racutenb
MpeKpaIaeT moriaomarh (GIyopecleHInio JaHHOi Monekynbl hiayopodopa (TexHomorust TagMan). C kaxapiM
koM [P yucno ocBo60kAeHHBIX MOJIeKyYH Qryopodopa SKCIIOHEHITHAIBHO BO3pacTaeT (PUCYHOK 1).
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Pucynok 1 — IIpyHImMn aHaaIuTHYECKOTO IpoIiecca




[ToctanoBka IIL[P-PB ocymecTBisercs B crnenmuaibHBIX NMpUOOpax - aMIuiiukaTtopax, Hampumep,
«AHK-32 (32M, 48)» (UAII PAH, r. Cankr-Ilerepoypr, Poccust), «CFX-96» («BioRad», CIIIA), «Rotor
Gene» (Qiagen), «DT» («JIHK-texnomorusi», Poccus), QuantStudio5 (Thermofisher, CIIA) wunu
SKBUBAJICHTHBIX 10 XapaKTePUCTUKAM (CM. I1. 5.1 HACTOSIIEH UHCTPYKIIUHN).

[Tpu ammnudukammu meronom [MLP-PB B Habope MCMONB3YIOTCS /1Ba OJUTOHYKJICOTUIHBIX Ipaiimepa,
¢dnankupyronux cnenupuueckuii pparment JJHK Candidatus Phytoplasma pyri, u 1Ba OJHUrOHYKICOTHIHBIX
npaiimepa, ¢nankupyronux JIHK BHyTpenHero mnonoxurtensHoro kontposissi IIIP-PB, a Ttakxke nBa
bayopecueHTHbIx 30HAa. llpomecc ammumuduxanuu  coenUUUHBIX  (parMEHTOB  3aKIOYaeTcsl B
MOBTOPSIIOLIUXCA LIMKIAX TemmneparypHoil nenHatypanuu JIHK, orTxura mpaiiMepoB ¢ KOMILIEMEHTApHBIMU
MOCE0BATEIbHOCTIMUA U TOCIECAYIONIEH NOCTPONKE MOJMHYKJICOTUIHBIX Henerd ¢ 3tux mnpaimepoB JIHK-
MOJIMMEPA30M C IETEKIMEN pe3yIbTaTOB B PEXKUME PEaIbHOTO BPEMEHHU.

HaGop pearentoB «Candidatus Phytoplasma pyri-PB» no3BosisieT 0JHOBPEMEHHO BBISBIATH B OJHOM
peakumonHoM cMmecu crnermuduunbii s Candidatus Phytoplasma pyri ¢dparmenT rena aceF (mo kanamy

¢uyopecuenu FAM/Green, a Takke BHYTPSHHUI MOJIOKHUTEIBLHBIA KOHTPOJIb — [0 KaHATY (QIIyOpeCceHIINU
R6G/HEX/Yellow/VIC.

[Ipaiimepsl, mTpUMEHsSEMble B J[JaHHOM CHCTEME, CKOHCTPYHUPOBaHbl TakKUM 00pa3oM, YTOOBI
oOHapyxuBaTh OK0JIO 98% Bcex MITAaMMOB LEJEeBBIX OaKTepHil M3BECTHBIX HA JaHHBI MOMEHT. BTopas
peakuuss — BIIK (Buyrpennero IlonmoxutensHoro KouTpons) — HeoOXxoauma g HCKIIOYEHUS
JIO’)KHOOTPULIATEIbHBIX PE3yJIbTATOB.

2.4 OrpannveHust MeTo1a

B uccnenyemom marepuane JAHK Candidatus Phytoplasma pyri moxer ObiTh He OOHapyXeHa IO
npuunHe nHruouposanus [1LP-PB u/unu nenocrarounoii 3pdpexrusHoctu Boiaenenus JJTHK.

[IpyunHOM TMOJSy4YEHHS] JIOKHOIOJOXKHUTEIBHOIO pe3yJibTaTa SBISIETCS KOHTaMHUHALMS Ha JTale
BoieneHuss HK nubo mposenenus peaxuuu [ILP-PB. JIoXKHOMONOXUTEIBHBIA PE3YIbTAT BBISBISETCS C
MTOMOIIBIO OTPUIIATENEHBIX KOHTPOJIbHBIX 00pa31oB Beiaenenus u [1LP-PB (. 7.5 HacTosimieit ”HCTpYKIUN).

3 AHAJIMTUYECKUE XAPAKTEPUCTHUKH
3.1 UyBCTBUTEJIBHOCTH

YyscteutensHocTh [P mpu ucnons3oBanuu Habopa pearentoB «Candidatus Phytoplasma pyri-
PB» ne 6onee 6,0%10°% kormit JJHK B MUIIIHINTpE TIPOGHL.

3.1 CneunduynocTs

CreunuyHOCTh — JIOXKHOOTPULIATENIbHBIE PE3YJIbTaThl IPU aHAJIU3€ 00pa3lloB pacTEHU, CoaepKaIINX
JIHK neneBoro oowekra Candidatus Phytoplasma pyri, oTcyTcTBOBaIH, JIOKHOMOIOKUATEIbHBIC PE3yJIbTaThI
npu aHanu3e 3aBefomMo oTpuiareiabHbix obpasmoB JIHK Candidatus Phytoplasma vitis, Candidatus
Phytoplasma rubi, Candidatus Phytoplasma solani, Candidatus Phytoplasma mali He coaepxamux
BBIICTICPCUNCIICHHBIC CHCHI/I(bI/ILIGCKI/Ie q)paFMeHTBI, OTCYTCTBOBAJIH.

4 MEPBI ITPEJOCTOPOKHOCTHU IMTPU PABOTE C HABOPOM

Paboty npoBosT B cooTBeTcTBUU ¢ TpeboBaHuaMU MY 1.3.2569-09 «Opranuzaiust paboTsl 1a00paTOpUil, HCHOIB3YIOIMX
METO/bl aMIUTM(UKAIMKM HYKJIEHMHOBBIX KHCIOT MpU padoTe € MaTepHajoM, coJepiKaliuM MHuKpoopranusMel |-V rpymn
MIATOTCHHOCTH.

4.1 Heo0xoquMocTh 00y4eHHs MEPCOHAJIA

Jnst paboThl ¢ gaHHBIM HAOOPOM PEareHTOB HEOOXOJIMMO YYACTHE CIIEHHAIMCTA C BBICIINM HJIM CPEIHUM MEIULMHCKUM,
OMOJOTNYeCKUM (BETEpHHAPHBIM) WIIM arpOHOMHYECKUM 00pa30BaHHMEM, MOJYYHBIIETO JOIOIHHUTEILHOE ClIEHaIbHOe 00pa3oBaHue
Ha Kypcax MOBBIMIEHUS KBIN(HUKAIUH 110 MOJIEKYJISIPHO-ONOJIOTHYECKUM METOAaM AUArHOCTHKHU. [lepcoHan M0mkeH MMETh HaBBIKH
paboThI ¢ GMOXUMHYECKUMH PEAKTHBAMH M COBPEMEHHBIM JIAOOPAaTOPHBIM 000PYAOBaHHUEM.

4.2 Mepb! 6€3011aCHOCTH, N03BOJIAIOLIKE NPEJOXPAHATH ONepaTopa

Bce xoMImoHEHTHI Ha6opa B UCIIOJB3YEMBIX KOHIECHTpAUUAX ABJIAIOTCA HECTOKCHUYHBIMH, BPECIHOT'O BJIHMAHHUA Ha OPraHU3M

omneparopa He oka3bBatoT. [Ipu paboTe ¢ HAGOPOM cleayeT cOOI0IaTh OOBIYHBIE MEPHI TIPEIOCTOPOKHOCTH JIJIS JIAOOpATOPHI:
4



- [I0JIb30BaTHCS TA0OPATOPHBIMU NIEpUYaTKaMHU U HaJIeBaTh 1a0OpaTOPHbIE XallaThl;

- HE IPUHHUMATH IHIILY, TUTh UM KyPHUTh B J1a0OPAaTOPHBIX NOMEIICHUSIX;

- ocJie paboThI ¢ Mpo0aMy M PeakTHUBaMHU CJICAYET TIIATEIbHO BEIMBITE PYKU BOAOH C MBIJIOM.

W36erarh KOHTAaKTa C KOXEH, I1a3aMH U CIIM3UCTBIMU 000JI0YKaMH, TIPH MONalaHUK Ha HUX KOMIIOHEHTOB Ha0opa MPOMBIThH
OONBIIMM KOJIMYECTBOM BOIbl. [Ipw mpHeMe BHYTpPh KOMIIOHEHTOB HaOoOpa pearcHTOB 3a MEAMIMHCKOW ITIOMOINBIO CIEXyeT
00paTUTHCSI HEMEIJICHHO.

Crermukanuu mo 6€30macHOCTH MPEI0CTABITIOTCS 10 3aIIpocCy.

4.3 Heo0xoauMble MepbI MPEA0CTOPOKHOCTH B OTHOLIEHHH BJIMAHUSA (PU3NYecKUX GaKTOPOB

ITpu ncrionp3oBaHNy Habopa peareHTOB HET HEOOXOIUMOCTH NPUHUMATh MEPBI MPEJOCTOPOKHOCTH B OTHOIICHUN BIMSHUS
MarHUTHBIX II0JICH, BHEIIHUX 3JEKTPUYECKUX BO3ACHCTBHUI, 3JEKTPOCTATHYECKUX Pa3psAloB, JABICHUS WIN NEPENagoB IaBICHHS,
neperpy3Kku, ICTOYHUKOB TEPMHYECKOTO BOCIUIAMEHEHHSI.

4.4 Heodxoqumble Mepbl NPeA0CTOPOKHOCTH MPOTHB CIIENHATBHBIX PHCKOB

[lpn wucnone3oBaHUM HAaOOpa pEarcHTOB HET HEOOXOJMMOCTH IPUHHMAaTh MEPBI INPEJOCTOPOKHOCTH IPOTUB JIHOOBIX
CHeLHUaIbHBIX PUCKOB IIPU UCIIOJIB30BaHUH WM PEAIN3alllH, IIOCKOJIBKY B COCTAB M3/EIHS HE BXOJST BELIECTBA YEJIOBEYECKOTO MU
KMBOTHOTO NMPOMCXOXKICHUS C YIETOM MX MOTEHIHATIbHONW NH()EKIIMOHHON IPUPOABI.

5 OBOPYIOBAHUE 1 MATEPHUAJIbI, HEOBXOJAMNMBIE ITPU PABOTE C HABOPOM

5.1 PexomenyeMoe u3MepHTeJILHOE 000PYy/I0BaHHE

[Mpubop mns IILP-PB — 3apeructpupoBanubiii B P® 1 mMeromuii kaHaiubl JETEKLHH, COOTBETCTBYIOLIHE KPACHTEISIM
FAM/Green, R6G/HEX/Yellow/VIC, ROX/Orange, Cy5/Red (mu60 uX CHEKTpalbHBIM aHAJIOraM) CO CIEIYIOIIUMH
XapaKTEPUCTUKAMU — Anaxc 5036/ Miaxcow. (Nl — 485aM/520uM, No2 — 530HM/560HM, Ne3 — 580uM/620HM, Ned — 630uM/670HM),
Hanpumep, «AHK-32 (32M, 48)», «CFX-96».

5.2 Yka3zaHusi 0 HeOOXOAUMOCTH HCIOJIB30BAHMS CIIELMAJBLHOI0 000PYA0BaAHUSA

Paboty ¢ HabopoM cremyeT MpoBOANUTH B HACTOIHHOM OOKce ¢ OakTepuitnaHoi mammoit (Hampumep, BAB-TIIP-«Jlamunap-
C», BAO «JlamuHapHsie cucTeMb», T. Muacc, Poccust), ycraHoBieHHOM B paboueii 3oue 3 (MY 1.3.2569-09).

5.3 Jlo3upyromme ycTpoiicTBa

ABTOMaTHYECKUH (MEXaHIMUYECKUIT) H03aTOp mepeMeHHoro oobema Ha 10-100 mxit;

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

ABTOMaTHueCcKHi (MEXaHWYECKHIT) 103aTOp MepeMeHHoro oobema Ha 2-20 MKi;

LITATHB JUIS AaHHBIX J103aTOPOB.

5.4 [ipyroe ucnoJib3yeMoe 000pya0BaHue

MukportieHTprdyra-BCTPAXUBATEIb I MUKPOTpoOoupok (Hampumep, «{ukmotemn-901»);

MHUKpOIeHTpu(yTa 1711 MEKpOIIpoOoupok (ctpurmoB) 0,2 mi (Hanmpumep, «Lukmoremn-903»);

IITATUBHI 7151 HAKOHEYHUKOB, MEKpOTIpoOupok Ha 0,5 u 1,5 mur;

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

XOJOIMIHHUK Ha 2-8 °C (ays xpaHeHus 00pa3IoB).

5.5 JlaGopaTopHas nocyaa

EmkocTu 115t cOpoca HAKOHEYHUKOB U MHUKPOIIPOOHPOK.

5.6 MaTepuaJjbl 1 peareHThbl, He BXOJsILIUEe B COCTAaB HaGopa

OnHOpa30Bble HAKOHEYHHUKH JUJIS 103aTOPOB MIEPEMEHHOT0 00beMa ¢ a3p030JIbHBIM 0apbepoM;

MuKponpoOupkwu (ctpumsl) 0,2 M ¢ mpo3payHoit kpeimikon 1 [T1[P-PB;

Ha0Op peareHToB mus BoiAencHus HK;

OTZAEJBHBIN XajaT ¥ 0JTHOPa30BbIe MEIUIIMHCKHE IIEPUYATKH;

KOMILIEKT CPENICTB U 00pabOTKH pabovero Mecra;

0JTHOPA30BbIe MEUIIMHCKUE XaJaThl M 0JTHOPA30BbIE MEIUIIMHCKAE MTEPYATKH;

KOMILIEKT CPENCTB Ut 00paboTKH pabovero Mecra.

6 AHAJIMBUPYEMBIE ITPOBbI

6.1 OT0op ¥ TPaHCHIOPTHPOBKA 00pPa3L 0B

OT16o0p 00pasiioB, TPAHCIOPTUPOBKY U XpaHEHHE MIPOBOJISAT B COOTBETCTBUU C!

Metoanyeckie peKOMEHJAIMK 10 BBISABICHHIO M WACHTHU(HUKAIMKA BO3OYIUTENS UCTOIICHUS TIPYyLIN
Candidatus Phytoplasma pyri (Pear decline). ®I'bY «BHUUKP». I".H. Marsmosa, O.H. Mopo3oBa.

MCOM 27 JImarHOCTHYECKHE MPOTOKOJBI JUIsl PEryJupyeMbIX BpeaHbIx opranusmon [IT 12:
®urormta3mel, 2016

I'OCT P 53135-2008 ITocamounblii MaTepual MIOJOBBIX, SITOJAHBIX, CYOTPOMUYECKUX, OPEXOIUIOIHBIX,
LHUTPYCOBBIX KYJIbTYp U yasi. TexHuueckue ycioBus
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6.2 Boinesenue HK
Boinenenne /JIHK mpoBoxasat copOentHeiM MetonoM (Hampumep, «LlutoCop6», «Cop6-I'MO-Ax»

(«Cunton», Poccust) wim npyrumu yTBepkaeHHbiMH Metomamu (Doyle JJ, Doyle JL, 1990). [lns
onpe/ielIeHUs] BO3MOXKHOM KOHTaMUHALMK Ha 3Tare BoiaeneHuss HK B kaxayro nmapTuio BbIICICHUS HApsIAY C
HCCIICYEMbIM MaTepHUajOM BKJIIOYAIOT OTPHUIATENbHbIH KOHTposb BbiaeneHus (OKO-B), koropsiii
aHanus3upyrot naiee B [1L[P-PB.

PactBop JJHK MokeT XpaHuThCs Mpu TeMiieparype ot 1itoc 2 10 mwitoc 8°C B TedeHue 5 CyTOK U Ipu

TemnepaTtype He Bbiie MUuHyc 16°C B TedueHue roja.

7 MPOBEJAEHUE AHAJIN3A
7.1 IloaroroBka k npoBenenuio [N P-PB
1. Pa3mopo3uTh HEOOXOAMMOE KOJHYECTBO MPOOHPOK ¢ peakmuoHHOH cMmechio «Ph.pyri.-BIIK» (kaxmas
npoOMpKa paccyrTaHa Ha MOCTaHOBKY 50 peakimii), BeIIEpkaTh 15 MUHYT IIpH KOMHATHOW TeMIepaType,
nepeMeniaTh Ha MUKpPOLICHTpU(Yyre-BCTPsIXUBaTeNle M IEHTpU(DYTUpoBaTh B TCUCHHE HECKOJIBKUX CEKYHIT
It cOpoca Karellb.
2. B otnenpHON 4nCTON MPOOUPKE MOAXOAIIETO pa3Mepa CMEIaTh:
21*(N+2) Mk peakiponHoit cmecu «Ph.pyri-BITK»
0,5*%(N+2) mxka SynTaq (JJHK-nonmumepasa),
rae N — koau4ecTBO HccieqyeMbix 00pa3uoB, Bkiawyasa OKO-B, 2 — konuvecTBo KOHTpOJei
(ITKO, OKO).
Ipumeuanue. Ompuyamenvhvle xommpoau evidenenus (OKO-B) ananuzupyrom kak ucciedyemvle
obpasywl, coxpanss npu IIL[P-PB nopsook obpasyos u OKO-B, komopwiii 6vin npu evidenenuu HK.

Jliis ymoOcTBa pacdera BOCIOIb3YHTECh TAOIUIICH.

N 1 2 3 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 85 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
SynTaqg 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
SynTaqg 19,5 20 | 205 ] 21 [ 215 | 22 | 225 | 23 | 235 24 24,5 25

[TonmyyeHHy10 cMech IepeMeliaTh Ha MUKPOLCHTPU(Yre-BCTpAXUBaTeae U HEHTPUPYTUpoBaTh B TEUCHHE
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

LHEHTPpUPYrupoBaTh.
Ipumeuanue. Ecin obpazen JJHK comepxut copOeHT (MarHUTHBIA COpOCHT), HEOOXOAMMO IEHTPU(PYTHPOBATH 00pasIml 1
MuHyTy npu 10-14 ThIc. 00/MHH. [UIsl TOJTHOTO OCaXKAEHHs copOeHTa. [IpH MCIOIb30BaHUU MarHUTHOTO COpOEHTa MPOOHUPKH C
JHK nocne ueHTpUyrupoBaHusi YCTAHOBUTh B MArHUTHBIN IITATHB W J00aBieHHE OOpa3lOB NPOU3BOIUTH, HE BBIHHUMAs
MIPOOUPKH M3 IITATHBA.

Buectu B moarorosnennsie 0,2 ma npobupku o 5 mka OKO, uccrnegyembix 00pa3ioB U, B MOCIEIHIOI
ouepenp, IIKO, ucnonbp3ys HAKOHEUYHUKH C ad’pO30JbHBIM OapbepoM, IUIOTHO 3aKPbITh KPBIIIKH,
nepeMeniaTb Ha MUKpOIIeHTpU(yTre-BCTpsIXUBaTesle U HeHTpUPyrupoBaTh MpoOUPKH AJis cOpoca Kareb.

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



no

7.
8.

Ne aueniku Oopaszey

1 ITKO «Ph.pyri»

2 OKO

3 uccnedyemwlii oopazey 1
4 ucciedyemvlil oopasey 2

7.2 IlpoBenenue I P-PB

7.2.1 lIposenenue IIP-PB past npudopos RotorGene 6000/RotorGene Q
Bxitounts mpubOp B COOTBETCTBUU C MHCTPYKIIMEH 110 SKCILTyaTallHH.
3anyctuth nporpamMmy «Rotor-Geney.
B okne «New Run / HoBblii TecT» BoIOpaTh BKIaAKy «Advanced / leTajibHblii MacTepy», 3aTeM OILIHIO
«Empty Run / Ilycroii ma6aon» u Haxxats «New / HoBb1ib».
B orkpeiBmiemcsi okHe BbIOpath T potopa «36-Well Rotor / 36-1yHouHBI poTOpP» W MOCTaBHUTH
raiouky B okHe «Locking Ring Attached / Kosabno 3akpensieno», Haxats «Next / laaeey.
B otkpsiBiIemMcst okHe ycTaHOBUTH «Reaction Volume / Oobem peakuum» 25 M1, yopaTh rajgouky «15
pL oil layer volume / O6bem maciia / Bocka» 1 Haxxath «Next / laneex.
B otkpeiBiieMcs: okHe HaxxkaTh KHONIKY «Edit Profile / Penakrop npoduasn», Haxars «New / HoBblii» 1
BeiOpaTh «Cycling (default) / IlukaupoBanue (Mo ymoud.)». 3amaTh MporpaMMy aMmIuTd(GUKAIMNA CO
CIICAYIOUIMMHU TTapaMEeTPaMH:

[Tar Tewm., °C Bpewms Herexkuus Kpacurenu IToBTOpOB
1 94 5 mins No acquiring 1
94 15 secs No acquiring
Cycling . FAM/Green 50
60 40 secs Acquiring JOE/ Yellow

B okne «Edit Profile / PenakTop npoguis» Haxats kHOIKy «OK».
Y CTaHOBHUTH YyBCTBUTEIBHOCTH MpHOOpa B oOiactu Hactpoek «Chanel Setup / YcranoBka kaHamiay,
ucnosb3ys kiaasuiny «Edit Gain / YpoBenb curnana»:

Green -5
Yellow — 6

IIpumeuanue: npu_603HUKHOBCHUU NPOO.IEM (CEA3ZAHHBIX C 0CO0EeHHOCbIO Da60mbl npuoopa, a

UMEHHO C YCHAHOGICHHBIM ONMUMAIbLHBIM OUANA30HOM VYDOGHA YCUICHUSA CUZHANA (hayopecueHyuu
HO UeleeblM KAHAAam) Heo0Xo0umo npu nocaedyiouiux zanyckax npuoopa oasa INIIP-PB RotorGene
6000/RotorGene Q na r3mane 8 nynkma 7.2.1 npogecmu agmomamuueckylo ORmuMU3auuio ypogHeil

CUZHANA CO2NIACHO C1e0VIOuiell UHCIDYKUUU:

B okne «New Run Wizard / Macmep mnosozo mecma» wnaxcams «Gain Optimization /
Onmumu3ayus ypoeHs CUCHANA) .

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

B nosisuswemcs cnucke xananos sviopame «All Channels / Bce kananvyy u nascamo «Add /
Jobasumuw.

B noseuswemcs oxne «Auto-Gain Optimization Channel Settings / Ycmanosxku Aemo-
onmumuzauuu yposus cuznanay naxcamo «OK / JA» ons kasxcoozo kanana.
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Ilocne szaxpeimusi 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
obpasnoB, 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.

3anyctuth 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

Haxxats OK 1 coxpaHUTh IPOTOKOJI HAa KOMIIbIOTEPE B y100HOM paboueil namnke.

Buectu cBenenust 00 oOpasiax u kpacutensx. s atoro Bo Briaake Plate Beiopars onmuto Create New.
Haxarp kHonky Select Fluorophores. B nosiBusiemcst okue BbiOpath kpacutenu FAM, HEX. Haxarp
OK.

O0603HaYnTH Ha MJIAIIKE MECTOPACIIONOKEHNE 00Pa3IOB:

- Ilepas nynka — IIKO. [lns 3TOr0 BRIAENIUTH JYHKY, B KOTOpoi Haxoautcs npodupka ¢ [IKO, u B rpage
Sample Type BeiOpaTh 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.1. B COOTBETCTBUM C
1. Ilopsinok cienoBanusi 00pasuoB. [l 5TOr0 BBIIEIUTH BCE OCTABIINECS JTYHKH, B KOTOPBIX HaXOATCS
npobupku ¢ obpasuamu, u B rpade Sample Type BeiOpath ctpouky Unknown.
3anaTh U3MEpEeHHE CUTHajla BO BCEX MPOOMPKax MO BBIOpaHHBIM KpacuteisMm. [ 3TOro BbIIEIUTH Ha
IUIallKe JIYHKH cOo BceMH HccieayeMbiMu npobdupkamu (Bkitouyas [IKO u OKO) u mocTtaBuTh rajodyku B
kosoHke Load HanmpoTHB Ha3BaHMIA BCEX BHIOPAHHBIX B 1.5 KPACHUTEICH.
3amaTh Ha3BaHUS BCEX HCCIENyeMbIX 00pa3noB. /lyis 3TOro BBIACTUTH JYHKH, B KOTOPBIX HaXOIATCA
npoOupku ¢ oOo3HauaembiM oOpaszuoM. B rpade Sample Name Beectn (mnm BbIOpaTh M3  yke
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HUMECIOIINXCS) MMsI COOTBETCTBYIOIIEro oOpasiia. 3aTeM IOCTaBMTh Tajodyky B coceaned rpade Load.
[ToBTOPUTH TO K€ cCaMoe JJIsl OCTaBIIMXCS 00OPA3IOB.

Haxares OK. JlaTh uMs miamike ¢ yKa3zaHHEM JaThl SKCIIEPUMEHTa U COXPAaHUTh MOJNyYeHHBIH (ailn Ha
KOMIIbIOTEpE B y10OHOI paboyeii mamnke.

Hauatp paboty mpubopa. [nst sToro BeiOpats 3akmanky Start Run, B xotopoil HaxkaTh knaBumry Start
Run. 3agate ums Oyaymiero ¢aiina ¢ ykazaHuem JIaThl IpoBeneHus dkcrepuMenTa. Coxpanuts ¢aiin Ha
KOMIThIOTEPE B YI0OHOU paboueii mamnke.

3adukcupoBaTh B pabodeM KypHalie Ha3BaHue (haia.

ITo 3aBepmienun [11[P-PB orpabGoranHbie MpoOUPKH YTUIU3HPOBATH B COOTBETCTBHH C PEKOMEHIAIUSIMU
no opranm3anuu I[P maGopatopumn, cormacao MY 1.3.2569-09 «Opranuzamnus paboTsl JadopaTopui,
UCHOJB3YIOUIMX METOAbl aMIUIM(UKAIMKA HYKJIEWHOBBIX KHCIOT TMpH paboTe ¢ MaTepuaioM,
cozepx’almum MUKpoopranusmel [-1V rpynmn natoreHHoCTI.

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

Bxuttounts npubop B COOTBETCTBUU C HHCTPYKIMEHN IO 3KCILTyaTalluu.

3anycruth nporpammy ANK Shell.

BriOpate Brimagky «bBblcTpblii crapT». B mosiBuBmemcst okae BoiOpaTh kKpacutenu FAM, R6G. 3anate
ums Oynymero Qaiina, a Takke BpIOpaTh TN npudopa (32 npoOupku nin 48 mpoOUpoK).

B oxHEe « AMIUIM(PUKATOP» 3a/1aTh IPOTPaMMy aMILTH(PHKAIAH.

Tun Temneparypa, Bpewms, t, | HaGmogenue |  Pacuer
T,C CEK.
N3oTepma
1 95 300 Bxutoueno
[uknorpamma
(50)
1 95 15 BruroueHo
2 60 40 BxroueHo Bxiroueno

Bo Bknaake «O0pa3ub» BHECTH ONKCAHUE HCCIEAYEMBIX 00pa3I[0B U pacCTaBUTh 00pa3LIbl 110 TUIAHIIETY.
3anectu B pabounii )KypHasl Ha3BaHue (haiiia JaHHBIX, COOTBETCTBYIOIIEE HCCIIEI0OBAHUIO.

Jliid 3amycka ucciiejoBanus Haxath Crapr.

ITo 3aBepmienun I11[P-PB oTtpaGoTanHble mpoOUPKH YTHIM3UPOBATh B COOTBETCTBHM C PEKOMEHIALUSAMHU
no opranuzaiuu [P naGopatopuu, cormacio MY 1.3.2569-09 «Opranuzanust paboTsl J1abopaTopHid,
UCHOJB3YIOUIMX METOAbl aMIUIM(UKALUKM HYKJIEMHOBBIX KHCIOT HpH paboTe ¢ MaTepualiom,
coJiepKaluM MUKpoopranusMsl [-1V rpynn natoreHHOCTHY.

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

Bxrounths mprOop B COOTBETCTBUU C MHCTPYKIIMEH O SKCILTyaTallly.

3anyctuth nporpammy «RealTime_PCR».

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

- Ne (HOMep mpoGupKm)

- R (mo6aBnenue ny0eir)

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

- hbayopodopsr (FAM — cnennduka, HEX — BIIK.)



[Tocne 3anmosHeHHs TaOIUIBI C TAHHBIMU O MPOOUPKAX HEOOXOAMMO yKa3aTh PACIOJIOKEHUE TTPOOUPOK B
osoke amrmuukaTopa. Pacnonoskerue nmpoobupok B 0J0ke aMIumMpUKaTopa CXeMaTHIHO OTOOpaKkaeTCs B
IIPaBOM HUKHEHN YaCTHU OKHA.

3amyck mporpamMMmbl  aMIUTU(UKAIIMA ~ OCYMIECTBISIETCS BO  BKIaAKe «3amycKk MPOrpaMmbl
aMILUTH pUKAT I .
Ilepen 3amyckoM HEoOXOIMMO BBIOpaTh 3apaHee CO3JaHHYIO HNporpaMMmy aMiiugpukanu,
OTPEaKTUPOBATh 00BbEM paboueii cMecH B Mpodupke (25 MKI).
[TapameTpbl aMIIHQUKAIIIN:

[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

Haxartb kHOIIKY «3anycTHTh HPOrpaMMy».

7.2.5 llposenenue IIP-PB nas mpudopa QuantStudiob.

1. Bxitouuth npubOp B COOTBETCTBUU C MHCTPYKIIMEH MO SKCILTyaTaIUu.
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

Runmode Standard v

Manage chemistry details

—
I'. Bo eéxnaoke Ipomoxon (Method) sadame yuxknoepammy co credyowumu napamempamu.
Ob6vem (Volume) 25 ul

Bpews Peaucmpayus Yucno
Hlaz Cmaous Temnepamypa Bpemsa U3MeHeHUs pay
cueHana YUKI08
memnepamypbl
1 Yoeporcanue 95°C 05:00 3,18°C/s —
1 1P 95°C 00:15 3,18°C/s 50
2 u 60°C 00:40 2,44°C/5 &

Haoicamo knonky Jlanee (Next).
10



Ofeéw mvers | 250 Teuneparypa sarpesa Epemms | 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 /loéasums (Add). B nosisusweticsi cmpoke 6 epage Penopmep (Reporter)
sviopams VIC. B epape Hazeanue (Name) nanucame HEX. B epagpe I'acumens (Quencher) sviopams None,

HAJCcae Ha ;mede.

Quick Setup Advanced Setup

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

O MW ram FAM None v X

O HEX viC None v X

O; Save v

K. [dna coxpanenus npomokona nadxcamv knonky Coxpanums (Save)
Coxpanums npomoxon «Phyto_DNA» 6 yoobnyio nanxy.

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

11



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

6. CxomupoBarth nosry4yuBinytocs tadiuity Excel B nporpammy npubopa. Beigenuts Bce 00pasibl 1 B

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

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

8. Ilo 3aBepmienmu IILIP-PB orpaGoranHbie NpoOMPKH YTUIM3UPOBATH B COOTBETCTBHH C

pexkoMeHaanusamMu 1o opranmzanuu [P maGoparopum, cormacao MY 1.3.2569-09 «Opranu3zanus

paboThI J1a0OPaTOPHiL, UCTIOIB3YIOIIUX METOIbI aMIUIM(PUKALNUN HYKJIEHHOBBIX KHCIOT MpHU padote ¢

MaTepUaJIOM, COAEPKAIIMM MUKpoOopranu3Msl [-IV rpynn naroreHHocTmn.

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

1. BxirounTs pubOp B COOTBETCTBUU C HHCTPYKIIMEH 11O AKCILTyaTal|u.
2. 3amyctuth nporpammy Real-time PCR System
3. Haxarp New Experiment
4. B oTKpbIBIIEMCS OKHE 331aTh UMs 3kcriepuMenTa (Experiment Name) u BeIOpaTh nmanky Jist
coxpanenus (Save Path)
5. Haxarp New
6. Bo Briaake Run Setting 3agats nporpaMMy aMIigUKaIUKE CO CIACTYIONIMMH TapaMeTpam
Stage Stage Type | Cycle | Time | Temperature | Fluorescence
1 Preincubation 1 05:00 95,0 None
2 2 _S'Fep _ 50 00:15 95,0 Non_e
Amplification 00:40 60,0 Reading

7. Bo Bkimagke Experiment BoicTaBuTh 00beM peakionHoi cmecu 25 mxit (Reaction Volume 25ulL)
ITepeiitu Bo Bkagky Sample Setting
9. OO003HauUTH Ha IUIAIIKE MECTOPACHIOIOKEHHE 00PA3IIOB:

- Ilepas nynka — IIKO. [lns 3TOro0 BRIAENIUTH JYHKY, B KOTOpoi HaxoauTtcs npodupka ¢ [IKO, u B rpage
Sample Type BeiOpaTh cTpouky Positive.

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

- Crienyronias JyHKa - UccieLyeMblii oOpasern 1, 3aTeM — ucciaeyeMblii oopasel 2 U T.J. B COOTBETCTBUHU C
1.4 TlomecTuTh NPOOMPKH B aMIIMPUKATOP B peKOMEHAyeMOM mnopsiAke. [y 3TOro BBIIEIUTH BCe
OCTaBIKECS JYHKH, B KOTOPBIX HAaXOIATCs MpoOHpKHU ¢ oOpasuamu, u B rpade Sample Type BoiOpath
crpouky Unknown.
10. 3amaTe W3MepeHne CUrHajia BO BCEX MPOOMPKAX MO BEIOPAHHBIM KpacHTeNsiM. J{Jist TOro BBIIEIUTH Ha

IUIallIKe JTYHKU cO BceMHu uccienyembiMu npodupkamu (Bxitodas [TKO u OKO) u nmocTaBuTh TajJoyuky B

©

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

1o 3aBepuienuu I11IP-PB otpaboTanHbie mpoOHpPKH YTHIN3UPOBATh B COOTBETCTBUU C PEKOMEHAAMSIMHU 110
opranuszanuu [1L[P nab6oparopumn, cornacio MY 1.3.2569-09 «Opranuzanust paboTsl 1abopaTopuid,
UCIIOJIB3YIOUINX METObl aMITU(UKAIIMN HYKJIEMHOBBIX KHUCJIOT MPU paboTe C MaTepragoM, CoAepKaliuM
MHKpoopranusmsl [-IV rpynn nmaroreHHocTI».
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7.3 Ilpoueaypa u3mMepeHusi pe3yibTaTOB aHAJIN3A

OneHky pe3ynbTaToB MpoBoAIT ¢ momoinsio [10 mpubopos s [MIIP-PB, nanpumep, «AHK-32 (32M,
48)», «CFX-96» unu sKkBUBaNEHTHBIX UM (CcM. T1. 5.1 HacTosAwIel HHCTPYKIMHK). Kputepuem peructpauu pocra
curHasia (uyopecueHIH (HaInYue KHHEeTHYECKOW KpUBOW pocTa curHana (iayopecuenuuu) B 110 npubopos
SBJIICTCS BeMU4MHA moporoBoro nukina Ct, xoropas o3HauaeT 00y BenuumHy MeHee 50. OtcyrcrBHe
perucTpanum pocra curraiga npudopom onuceiBaercs [10 mpubopa, Hanmpumep, Kak HpeAesbHas BEIUYHMHA
moporoBoro nukiaa (Ct > 50 B mpubopax «AHK»), nubo kak ee orcyrctBue (N/A B mpubopax (Hupmbl
«BioRad») u T1.. IMogpoOHas wHDOpManus NpHUBEJACHA B PYKOBOJICTBE IO JKCIUTyaTallMd KOHKPETHOTO
npuodopa.

7.4 O6padoTka pesyastaros IIL[P-PB
7.4.1 Tlopsinok ouenku pedyiabtaToB [1LP-PB nis npuéopos RotorGene6000/RotorGene
1. Tlocne 3aBepuieHus aMIUIM(PUKALIUK OTKPBITH HYKHBIH (haitn B mporpamme «Rotor-Geney.
2. Haxarp B MeHwo unporpammbl «Rotor-Gene» wiaBumry «AnalysisS/AHanm3», BbIOpaTh 3aKIalKy
«Quantitation/Kosn4ecTBeHHbBII.
3. BniOparth cTpoky ¢ kpacutenem Green u Haxarh kinaBuiry «Show/Iloka3zate». B OTKpbIBIIEMCSl OKHE
MOSIBATCSI KHHETUYECKUE KPUBBIE B JIOTapU(MHUYECKOH LIKaJIE.
4. B menmo okna «Quantitation Analysis/Kosn4yecTBeHHbIN aHAIN3» aKTUBHUPOBATD:
«Linear Scale//Iuneiinas mkama»
«Dynamic Tube/Iunamu4. ¢pon»
«Outlier Removal/¥crpanenue BoiopocoB» - 10%

«Slope Correct/KoppeKT. YKIOHA». [Ipumeuanue. Ilpu evinonnenuu onepayuu «Koppexyus ykiona» neob6xooumo
cnedums, 4mobvl He NPOUCXOOUNO KAPOUHANLHBIX UBMEHEHUll 8 pPUCYHKEe KUHeMmUYecKux Kpuewlx (Hanpumep, Kpuegvle 6e3
noovema gyopecyenyuu nocie «Koppekyuu yKIoHay npeoopazyiomcs 6 JUHUU ¢ NOJOHCUMENbHOU OUHAMUKOU (ryopecyenyuu
u yenom uaxnoua). Ecnu 6 pe3yromame npogedenus OAHHOU onepayui npoucxoosam KapoOuHAIbHule USMEHEeHUs 6 PUCYHKe
KuHemuueckux Kpugvlx, mo onepayuio «Koppekxyus yxionay moorcno nposooums TOJIBKO oOna obpasyos ¢ noovemom
¢ryopecyenyuu ¢ oannom xauane, m.e. IHHOJIOKHTEJIBHBIX no oannomy kanany!

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

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

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

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

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

o PR .. v
— BpI0path onTuyecKkuii KaHa

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

Fam/Hex/Rox/Cy5»
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— Ilpu HeobxomumocTu BeIOpaTh «3MeHUTHh MacmITad OJHOr0 W3 KAHAJOBY». BricTaBuTh mJis
FAM macrrra6 ot 30 mo 50%

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

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

7.4.5 O6padoTka pesyabraTo IIIP-PB piast npuéopa QuantStudiob.
1. Tlocne 3aBepuicHus aMIUIM(pHUKANMKA OTKPHITH HY)KHBIH ¢aitn B mporpamme «QuantStudio Designs &
Analysis Software» mian «Design and Analysisy.

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

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

4. TIpoBecTH MHTEPIIPETAIHIO PE3YIbTATOB, KAK OMUCAHO B I1.7.6 HACTOSIIIEH HHCTPYKIIUH.

7.4.6 Odopadorka pesyabtatoB [IL[P-PB nis npudopa Gentier 96E/R.
1. Tlocne 3aBeplieHUs] aMIUTU(HUKALIMY OTKPBITh HYKHBIH (haitn B mporpamme Real-time PCR System.
2. Tlepeiitn Bo ckiaaky AnalysiS u mpoBecTH MHTEpIpETalMi0 pPe3yJbTaToB, KaK OMUCAaHO B 11.7.6

HACTOAIIEH UHCTPYKIIHH.

7.5 Yder pe3yabTaTOB aHAJIN3A

Pe3ynbTaThl aHaIM3a He MO/UIeKAT yUeTy:

- B cilydae oOrTcyrcTtBua perucrpanuu  pocra curHana OKO wu  OKO-B no kanamy
R6G/HEX/Yellow/V I C (noxHooTpHiaTebHbIHi pe3yIbTaT BCEro SKCIEPUMEHTa);

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

- B CJIy4ae OTCYTCTBHsI PETMCTPALMU POCTa CUTHAIA B IPOOUPKE € MCCIIELYyEMBbIM 00pa3LoM IO KaHAITy
R6G/HEX/Yellow/VIC  onmmnoBpemenHo ¢ oTcyTcTBMeM — curHana no  kamairy — FAM/Green
(JI0’)KHOOTpHUIIATEIBbHBIN Pe3yIbTaT B KOHKPETHOH NMPOOHpKeE);

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

Pe3ynbraTsl aHanu3a MOIEKAT YUETY:

- B ciy4ae oTcyTcTBHs pocta curHana (ayopeciiennun OKO (OKO-B) mo kanamam FAM/Green
OJIHOBPEMEHHO C perucTpanuei pocra curnaia no kanary R6G/HEX/Yellow/VIC;

- B Cly4ae pErucTpallMd pocTa CUTHajda B MPOOUpPKE C HCCIELyeMbIM O00pa3loM 10 KaHaIy
R6G/HEX/Yellow/VIC ogHoBpeMEeHHO ¢ OTCYTCTBHEM curHana 1o kanary FAM/Green;
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- B ciIyvae peructparnuu pocra curaana [1KO no kanamam FAM/Green.

Peructpanus pocra curHaina GpiyopecieHIMi B MUKPOITPOOUPKE C MCCIICAYEMbIM 00pa3iioM 10 KaHay
FAM/Green cBumetenbCTByeT O Hanmuuumu B oOpasie crnenupudeckoro ¢parmenrta JIHK Candidatus
Phytoplasma pyri. Benuunna moporosoro mukia Ct mpu 3ToM He UMEET 3HAYCHHUSI.

WHTepriperanuio pe3yabTaToOB aHAIN3a IPOBOJIST COTJIACHO TAOJIHIIE.

7.6 UuTepnipeTanusi pe3yjabTaTOB aHAJM3A ¢ HCMOJIb30BaHHEM HA00pa peareHToOB
«Candidatus Phytoplasma pyri-PB»
Kunernueckas KpuBas poCTa CMrHajia
(bIyopecIeHITMY TT0 KaHaTy
FAM/ R6G/HEX/

Green Yellow/vic | ©O0pasen HTepnperars
Candidatus Phytoplasma BIIK
pyri

P€3}IJ'IBT3TBI BCET'0 aHaJIM3a HE IToAJICKaT yLIéTy B JIIOOOM M3 CICOYIOIUX CIIy4YacB

JloxHOOTpHUIIATEIbHBIN PE3YIIbTAT,

— 0601t MNKO uHrnouposanue I11[P-PB

OKO, |JIo)kHOOTpHLIATENIBHBIN PE3YIIbTAT,

OKO-B |unru6uposanue [111P-PB
JIOKHOTIOJIOKHUTEIBHBIA PE3YIbTaT,

OKO-B

KOHTaMHUHaIus B npouecce Boiaenenus HK

+ JII000H —
OKO |JIoKHONOJIOKUTENIBHBIN PE3YJIbTAT,

KOHTaMUHalus B xoae nocrtaHoBku [11{P-PB

Pe3synbTarhl aHanu3a He MoJyIekKaT YUETY Il KOHKPETHOM MpOObI

.HO)KHOOTpI/II_IaTeJIBHHﬁ pe3yibTar,

B B npooa naruouposanue [111P-PB

PGSYJ'IBTaTBI aHaJIM3a II0JJICXKaT y‘IéTy IIpU MOJYUCHUH CICAYIOIIHNX PE3YJIbTATOB

HaGop pearentoB cnienuduueH B OTHOIICHUN

* mioboit KO Candidatus Phytoplasma pyri
OKO-B
- + KOHTaMI/IHaI_II/IH 1 UHT I/I6I/IpOBaHI/IC OTCYTCTBYIOT
OKO
_ + B npobe HE oOHapyXeHbI JIHK
npoba Candidatus Phytoplasma pyri
<40 ct ioGoi B mpobe oOmapyxena JIHK Candidatus

Phytoplasma pyri

8 YCJIOBUSA XPAHEHUS, TPAHCITIOPTUPOBAHUSA U DKCIUITYATAIIUU

8.1 YcioBus xpaHneHus

Ha6op pearentoB «Candidatus Phytoplasma pyri-PB» cienyer XpaHuTh B CyXOM, 3allMIICHHOM OT
cBeta Mecte npu Temreparype ot MmuHyc 18°C no munyc 20°C. CyMMapHBIi CPOK XpaHEHHUS MIPU TEMIEpaAType
ot mnoc 2 1o mwioc 8°C He AOJDKEH MPEBBIIIATh S CYTOK B T€YEHUE CPOKA FOJHOCTH HAOOpa peareHToB.

8.2 Yc10BHSl TPAHCIIOPTHPOBAHUSA
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TpaucnoptupoBanune Habopa pearcuroB «Candidatus Phytoplasma pyri-PB» mo/mKHO TpOH3BOANTHCS
KPBITBIM TPAHCIIOPTOM (aBTOMOOMIIBHBIM, KeJIe3HOAOPOKHBIM JINOO BO3AYLIHBIM) MIPHU TEMIIEpaType OT MUHYC
18°C no munyc 20°C. Jlomyckaercsi TpaHCTIOPTUPOBAHKE 10 5 CYTOK IpH Temreparype a0 mitoc 8°C.

8.3 Cpok rognoctu

Cpox roanocti Habopa «Candidatus Phytoplasma pyri-PB» cocrapnsier 12 mMecsilieB ¢ qaThl BBITyCKa
MPEANPUATUEM-U3TOTOBUTEIIEM.

Cepun HaOOPOB PEAareHTOB C UCTEKIIUM CPOKOM TOAHOCTU MPUMEHEHHIO He mojyiexar. Cpok roJHOCTH
BCKPBITBIX PEareHTOB COOTBETCTBYET CPOKY T'OJHOCTH, YKa3aHHOMY Ha STHUKETKaX Uil HEBCKPBITHIX PEarcHTOB,
€CIIU B UHCTPYKIMH HE YKa3aHO WHOE.

8.4 Undopmanms mo 6e30macHON yTuiiu3auuu

Hcnonb30BaHHbIe MPOOMPKK € aMIUIMKOHAMM, HAKOHEYHHMKH, IE€PUYaTKH, BETOIIb JUIsI OO0pabOTKH
noBepxHocred B [IL[P-6okce, coOMparOT B MJIACTUKOBBIC 3aKPHIBAIOIINECS EMKOCTU, BEIHOCAT B Pab0OUyI0 30HY
4-1 (qmbo chemualbHO TMpPEIHA3HAYECHHOE BCIIOMOTATEIbHOE IOMEIICHHE) C IENbI0 TOCICIyIOIeH
uHakTuBanuua (MY 1.3.2569-09).

HaGopb! ¢ HCTEKIINM CPOKOM T'OJHOCTH, a TaK)KE B Cllydae MOBPEXKICHHUS YHAKOBKH, YTHIM3UPYIOT HO
Kjaccy A, Kak SMHJIEMHOJOTMYECKH Oe30macHble OTXOAbl, 1Mo coctaBy npudmmkeHHsie k. TBO (CanlluH

2.1.7.2790-10).

8.5 N'apanTuiinbie 00513aTEJILCTBA POU3BOAUTEIIS

[IpenmpusTHe-MPOU3BOIUTENb TAPAHTUPYET COOTBETCTBHE (PYHKIIMOHATIBHBIX XapaKTEPUCTHK Habopa
TpeOOBaHUSAM, YKa3aHHBIM B TEXHUYECKOM M SKCIUTyaTallMOHHOW JTOKyMEHTAllUd, B TEYCHHE YCTaHOBIIEHHOTO
cpoka rogHoctu (12 mecsieB) mpu coOOII0ICHUN BCEX YCIOBHI TPAaHCTIOPTUPOBAHUS, XPAHEHUSI U TPUMEHEHUS.

Pexnamanmu Ha kadectBo «Candidatus Phytoplasma pyri-PB» wHampaBisaTe Ha NpeanpusThe-
m3roroButeib OO0 «HII® Cunrtom» (125499, Mocka, Kponmraarckuit 6ynsBap, a. 39, k.1., mom 1 kowm.
43/PM 12-3, Ten. (495)984-69-93, daxkc. (499)977-74-55, E. mail: syntol@syntol.ru).

[Ipu BEISIBICHHM TOOOYHBIX JEHCTBUH, HE YKa3aHHBIX B HWHCTPYKIMU [0 NPUMEHCHHIO Habopa
peareHToB, HeXENaTeIbHBIX PEaKIUi MpPU €ro MCIOIb30BaHUH, (DaKTOB U OOCTOSATENBCTB, CO3AAIOIINUX YIPO3y
KU3HA ¥ 3J0POBBIO TPAXKIAH W MEAMIMHCKUX pPAOOTHHKOB IPU NPUMEHEHUM HAa0Opa pearcHToB,
PEKOMEHIyeTCsl HAmpaBUTh coobIiieHue Ha mnpennpustue-usrorosurens OO0 «HII® Cunton» mo aapecy,
YKa3aHHOMY BBIIIIE, U B YIIOJIHOMOYEHHYIO TOCYaPCTBEHHYIO PETYIHUPYIOIIYI0 OPTraHU3AIMI0 B COOTBETCTBHUH C
JEHCTBYIONIMM 3aKOHOAATEIHCTBOM.

Jara nmocneaneii penakmun: 05.12.2025.
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