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Habop pearenTon
nas seisBaenust JIHK rpuoos BugoBoro komiuiexca Colletotrichum acutatum
METOIOM MOJIUMEPA3HOIi LeNMHOoil peaKIui B peajbHOM BpeMeHH
«Colletotrichum acutatum complex-PB»

NHCTPYKIMHS no npuMeHeHn1o



1 HABHAYEHUE U OBJIACTS IPUMEHEHUS
1.1 ITotHOE HA3BaHUE

Ha6op pearenroB «Colletotrichum acutatum complex-PB» mist BeusiBnenus JJHK rpuGoB BugoBoro
komruiekca Colletotrichum acutatum meromom momumepasHoi IEMHON peakiiy B PeaIbHOM BPEMEHH
1.2 Obs1acTh NPpUMeEHEHUSA

Ha6op pearentoB «Colletotrichum acutatum complex-PB» npennasnauen s oonapyxenus JJHK
rpuboB BupoBoro komruiekca Colletotrichum acutatum. JlaHubli BUIOBO# KOMILIEKC SBJISETCS BO30YIUTEIEM
AHTPAKHO30B Ha MHOTOYHMCICHHBIX pacTeHusx-xo3seax. Colletotrichum acutatum ocobGenHo omaceH st
pacrenuii pogo Fragaria, Malus, Citrinae, Olea, Oxycoccus, Vaccinium.

HaGop MoxeT OBITh MCIIOJIb30BaH B JIAOOPATOPHBIX LEHTPAX U MHCTHTYTaX, MPOBOISIINX KOHTPOJIb
(UTOCAaHUTAPHOTO COCTOSHUS PACTCHHMH, B TOM YHUCIIC MOCAZOYHOTO Marepuaia B uensx oOHapyskeHus JJHK
Colletotrichum acutatum. HaGop mo3BoJsieT KauyeCTBEHHO OIPEICINUTh, CoAepxuTcs i B obOpaszime JIHK
Colletotrichum acutatum.

JluarHocTuka pacteHuii ¢ momoripio Habopa «Colletotrichum acutatum complex-PB» Bo3moxHa Ha

BCCX JTalax €ro BEreTalMOHHOI'O0 pa3sBUTUA METOIOM HOHHMepaSHOﬁ HCHHOﬁ p€akuuu B p€aJibHOM BPEMCHU
(TTLIP-PB).

2 XAPAKTEPUCTUKA HABOPA

KoMmoHeHTbI Habopa SIBISIFOTCS OJHOPA30BBIMH.

Ha6op pearentor «Colletotrichum acutatum complex-PB» He TpeOyeT TeXHUUECKOro 00CIyKHBAHUS 1
KaJIMOPOBKH.

2.1 CocraB Habopa

Habop peareHTOB COCTOHT U3 4 KOMIOHEHTOB.

Ne CocTaB KOMILJIEKTA Onucanue Oo0beMm KoJ-Bo

IIpo3paunas KuaKOCTh

1 Peakimonnas cmech «ColAcut-BITK»
CBETJIO-CUPEHEBOTO 1IBETA

1,10 M | 2 nmpoOupku

npo3payHas OecrBeTHas

. +
2 SynTaq IHK-nomamepasa T+, 5 ex/min KHIKOCT

0,05 mn | 1 mpobupka

[TonoXuTeabHBIN KOHTPOIBHBIN 00paszell,
3 comepxamuii pparment JTHK Colletotrichum
acutatum , «ITKO ColAcut»

npo3payHasi OecrBeTHast

KIIKOCTD 0,1 mn 1 mpoGupka

IIpo3pavyHas 66CI_[BCTH8.}I
KUIKOCTH

4 OTtpunarenbHbIil KOHTPOJIBHBIN 00pazer;, OKO 0,2m1 | 1 npoOupka

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

2.3 llpuHuun meroaa.
Oonapyxenue crenupuueckux ¢parmento JTHK Colletotrichum acutatum complex ochHoBano Ha

UCIOJIb30BAHNU METO/Ia MYJIBTUIUIEKCHON MOJIMMEPA3HON LIETHON PEAKIIMU € NIOJTYYEHUEM PE3YJIbTaTa B PEKUME
peansHOrO Bpemenu — [11[P-PB.

B ocnoBe meroma III[P-PB nexuT u3mMeHeHue curHaiga (QIyopecUEHIMH B XOJ€ peakiuH. ITO
U3MEHEHHE  TPOMCXOAUT  Onarojapst  HCHosib30BaHMIO  crneuupuyeckoro  ans  uckomoit  JIHK
OJINTOHYKJICOTUTHOTO 30H/a, KOTOPBIHA, MOJOOHO MpaiiMepy, B XOJE PEaKIIUU CBA3BIBACTCS C OJTHON U3 IIETeH
ammuinkoHa. K 5 w3’ koHumam 30HAa mpucoeduHeHbl Guyopodop U TacuTenb (PIIyopecleHlnu
cooTBeTCTBeHHO. [Ipu BO30YyxaeHUN MOjeKybl (iayopodopa cBeToM oIpeneaeHHON MJIMHBI BOJHBI JaHHAs
MoOJIeKyJla HCITyCKaeT CBET ApPYrod JUIMHBI BOJHBL. 3a cueT OJIM30CTH MoJieKyln Quiyopodopa M TacuTes
(biyopecueHIINM, HaXOMIAIIMXCS HAa OJHOM 30HJE, MOCIEAHUN MOTomaeT (hIyopecleHlno, U U3MEHEHUs

AHAJIUTUYCCKOI'0 CUTHAJIa HC IMPOUCXOOUT. B PE3YJIbTATC PACHICIIIICHUSA CHGI_II/I(I)I/IFIGCKOI‘O JIJIS. ICKOMO1 I[HK
2



OJINTOHYKJICOTHUTHOTO 30HJa Tag-moauMepa3oi Ha dTare AJIOHTalliU MPU TeMIiepaTypax okosio 60°C, racurens
MpeKpaniaeT Mmoraomarh (HIyopecieHnio JaHHoi MoieKybl guryopodopa (texromorus TagMan). C kaxasiM
rukiioM [P gucio ocBoO60XkAeHHBIX MOJIEKYH (uryopodopa IKCIIOHESHITHAILHO BO3pacTaeT (PUCYHOK 1).
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PI/ICYHOK 1- HpI/IHI_II/Il'I AHAJIIMTUYCCKOI'O ITpo1ecca

[TocranoBka peakmum [IL[P-PB ocymectBisieTcss B CHEIUAIBHBIX NpUOOpax - aMIUTHPHUKATOpax,
Hanpumep, «AHK-32 (32M, 48)» (MAIIl PAH, r. Cankr-IletepOypr, Poccus), «CFX-96» («BioRady, CILA),
«Rotor Gene» (Qiagen), «DT» («IHK-texnonorus», Poccus), QuantStudio5 (Thermofisher, CIIA) wim
SKBHUBAJICHTHBIX I10 XapaKTepUCTUKaM (cM. 1. 5.1 HacTosIIed HHCTPYKILIUN).

[Ipu ammmudukauuun wmetogom [II[P-PB B Habope wHCHONB3YIOTCS YETHIpE OJIMTOHYKJICOTHIHBIX
npaiimepa, ¢uankupyronmx crnermduueckuit parment JIHK Colletotrichum acutatum complex, u nBa
OJIUTOHYKJIEOTUAHBIX mpaiimepa, dnankupyroumx JJHK BHyTpenHero nonoxutensnoro koutponus I11[P-PB, a
Takke Tpu QuyopecteHTHbIX 30HAA. [Ipomecc ammumdukanyu crnenupuuHbIX (GParMEeHTOB 3aKIIIOYAETCS B
ITOBTOPSIIOIIMXCS LUKIJIAX TemneparypHod naeHarypauuu [IHK, orxura mpaiiMepoB ¢ KOMIUIEMEHTAPHBIMU
ITOCJIEIOBATEIBHOCTSIMI M IOCIEAYIOIIEH JOCTPOUWKE IMOJMHYKICOTHIHBIX Lened ¢ 3tux mnpaiimepos JIHK-
MTOJIMMEPA30M € IETEKIMEN pe3yJIbTaTOB B PEKUME PEaIbHOTO BPEMEHU.

Habop pearentoB «Colletotrichum acutatum complex-PB» mo3BosisieT OJHOBPEMEHHO BBIABIISATH B
OJIHO# peakioHHOW cMecu crerduuneiii mis Colletotrichum acutatum complex ¢parment resa TUB2 mo
kaHanmy ¢ayopecuenuun FAM/Green, a Takke BHYTPEHHHH TOJOXHUTEIBHBIM KOHTPOJNb — TI0 KaHaIy
¢dmyopecueniimn R6G/HEX/Yellow/VIC. Tlpaiimepsl, npuMeHsieMble B JaHHOW CHCTEME, CKOHCTPYHPOBAHBI
TakuM 00pa3oM, uToObl 0OHapyxuBaTh 100% Bcex MITaMMOB LIEIEBBIX TPHOOB MOCIEI0BATEIBHOCTH KOTOPBIX
Haxo ek B 0a3ze nanabix NCBI Nucleotide na 19.08.2019 (www.ncbi.nlm.nih.gov). Bropas peakuus — BITK
(Buyrpennero IlonoxwurensHoro KoHTponss) — HeoOXonuma JUisi HCKIIOYEHHS JIOXKHOOTPULIATENIBHBIX
pe3yabTaToOB.

2.4 OrpanuveHust MeTO1Aa

B uccnenyemom marepuane JJHK Colletotrichum acutatum moxxer ObITh He OOHapyKeHa MO MPUYMHE
unru6uposanus [1LP-PB u/unu nenocrarounoit apdexruBaoctu Boinenenus JHK.

[TpyunHON NOTY4YEHUS JIOXKHOIOJIOKUTEIBHOIO pE3yJibTaTa SBISAETCS KOHTAMHMHALMSA Ha JTare
Boienienuss HK nubGo mposenenus peakuuu IIIP-PB. JIoKHOMONOXUTENbHBIA pe3yibTaT BBIABISETCS C
MTOMOIIIBIO OTPUIIATETHLHBIX KOHTPOJIBHBIX 00pa31ioB Beiaenenus u [11{P-PB.

3 AHAJIMTUYECKHUE XAPAKTEPUCTUKHA



3.1 YyBcTBUTEIBHOCTH

YyscreurenpHocth [II[P mnpu wucmonb3oBanuu Habopa peareHToB «Colletotrichum acutatum
complex-PB» ne menee 3,0*10° konuit JIHK B Mumuautpe npoosL.

3.2 Cneun(pu4HOCTH

Criein(hu9HOCTH — JIOXKHOOTPHUIATEIILHBIC PE3YIbTATHI PU aHATN3E 00pa3IoB PACTEHUH, COIEPIKAIIIX
JIHK meneBbIx rpuOOB, OTCYTCTBOBAIH, JIO)KHOIIOJIOKUTEIbHBIC pe3yJbTaThl Mpu aHanuize ooOpaszioB JIHK
pacrennii u JIHK r1puboB, He coaepxamux BbIIEHEpeUYHCIeHHbIe crenupuyeckue (GparMeHTHl,
OTCYTCTBOBAJIH.

4 MEPBI IIPEJOCTOPOKHOCTMU IIPU PABOTE C HABOPOM

Paboty npoBost B cootBercTBHU ¢ TpeboBaHMAMU MY 1.3.2569-09 «Opranuzamyst paboTsl 1a00paTOpHii, HCHOIB3YIOIINX
METOJbl aMIUTM(UKAIMKM HYKJICHHOBBIX KHCJIOT MpU padOTe € MaTepHajoM, coJepiKaliuM MuKpoopranusmel |-V rpynn
MIATOTEHHOCTH.

4.1 Heo0xoquMocTh 00y4eHHs EPCOHAJIA

Jnst paboThl ¢ AaHHBIM HAOOPOM PEareHTOB HEOOXOIUMO YYaCTHE CIICHHAIMCTA C BBICIINM HJIM CPEIHUM MEIHLUHCKUM,
OHMOIOTHIECKUM (BETEPHHAPHBIM) FIIM arpOHOMHUYECKAM 00pa30BaHUEM, ITOTyYUBIIETO JOMOJHUTEIRHOE CIIENHAIFHOE 00pa3oBaHue
Ha Kypcax MOBBIMECHNS KBATN(HUKAIUH TI0 MOJIEKYJISIPHO-ONOIOTHYECKIM METOAaM AUArHOCTHKH. [lepcoHan MOmKeH MMETh HaBBIKH
paboTHl C OMOXMMHUYECKIMHU PEaKTUBAMU M COBPEMEHHBIM J1a00PATOPHBIM 000y I0BaHHEM.

4.2 Mepbl 6€3011aCHOCTH, NI03BOJIAIOLIME NIPEAOXPAHATH ONlEPATOPa

Bce KOMIOHEHTHI Ha0Opa B MCIONIBb3YEMBIX KOHIIEHTPAIUSIX SBISIOTCS HETOKCHYHBIMU, BPEIHOTO BIMSHHS HA OPTaHU3M
orepaTopa He OKa3bIBaloT. [Ipu paboTe ¢ HabopoM cienyeT coOmoaTh 0OBIIHBIC MEPHI IPETOCTOPOXKHOCTH IS Ta0OPaTOPHi:

- MI0JIb30BATHCS JA0OPATOPHBIMU NEpYaTKAMHU U HaJIeBaTh 1a00OpaTOPHbIE XalaThl;

- HE IPUHKUMATBH IHIILY, TUTh UJIH KyPHUTh B J1a00OPaTOPHBIX OMEIICHUSIX;

- ocJie paboThl ¢ MpodaMy M peakTHBaMH CJIEAYET TIIATEIbHO BEIMBITE PYKU BOAOH C MBLJIOM.

W3berarh KOHTAaKTa C KOXKEH, T1a3aMH U CIIM3UCTBIMU 000JI0YKaMH, TIPH MONaIaHUY Ha HUX KOMIIOHEHTOB Ha0opa MPOMBIThH
OOJIBIIMM KOJIMYECTBOM BOJbl. [IpM mnpueMe BHYTpPh KOMIIOHEHTOB HaOopa peareHTOB 3a MEAMIMHCKOW ITIOMOINBIO CIEeIyeT
00paTUTHCSI HEMEJICHHO.

Crnenunduxanun no 6€30MacHOCTH NPEAOCTABIIIOTCS 110 3aIpocy.

4.3 HeoO6xonumble Mepbl PEeJOCTOPOKHOCTH B OTHOIIEHUM BJIUSIHUSA (pu3ndeckux pakropos

ITpu ncrionp3oBaHNy Habopa peareHTOB HET HEOOXOIUMOCTH NPUHUMATh MEPHI NMPEJOCTOPOKHOCTH B OTHOIICHUH BIMSHUS
MarHUTHBIX II0JICH, BHEIIHUX 3JEKTPUYECKHX BO3ACHCTBHUI, 3JEKTPOCTATHYECKUX Pa3psAloB, DABICHUS WIN INEPENagoB aBICHHMS,
Heperpy3KH, HCTOYHUKOB TEPMHYECKOTO BOCIUIAMEHECHHSI.

4.4 Heodxoqumble Mepbl NPeA0CTOPOKHOCTH MPOTHB CIIENHATBHBIX PHCKOB

IIpu wucnonp3oBaHMM Habopa pPEareHTOB HET HEOOXOAWMOCTH INPHHHMATh MEPHI NPEIOCTOPOKHOCTH IPOTHB JIFOOBIX
CHeLHUaIbHBIX PUCKOB IIPU UCIIOJIB30BaHUU WM PEAIN3alMH, IIOCKOJIBKY B COCTAB M3/EJIHS HE BXOJST BELIECTBA YEJIOBEYECKOTO MU
YKUBOTHOTO TIPOUCXOXKJICHHUS C YIETOM UX MOTCHIUATbHONH WHPEKIIMOHHON TPUPOIBI.

5 OBOPYAOBAHUE U MATEPUAJIbI, HEOBXOAUMBIE I1PU PABOTE C HABOPOM

5.1 PexomeHn1yeMoe H3MepHTeJILHOE 000PYy/I0BaHUE

[pubop s IILP-PB — 3apeructpupoBansblii B PO 1 uMeromuii kaHaibl JETEKIMH, COOTBETCTBYIOLIME KPACHTEISIM
FAM/Green, R6G/HEX/Yellow/VIC, ROX/Orange, Cy5/Red (ambo wux CHOEKTpaibHBIM aHaJoOraM) CO CIEAYIOIMMH
XapaKTEPUCTUKAMU — Ayaxcsoss./Maxcon. (Ne1 — 485uM/520HM, Ne2 — 530uM/560HM,Ne3 — 580uM/620uM, Ned — 630HM/670HM),
Hanpumep, «AHK-32 (32M, 48)», «CFX-96».

5.2 Yka3zanusi 0 He0OXOAUMOCTH HCIOJIB30BAHMS CIELMAJIBLHOI0 000PYA0BaAHUSA

Paboty ¢ HabopoM creyeT MpoBOANUTH B HACTOMHHOM OOKce ¢ OakTepuituaHoi nammoi (Hampumep, BAB-TILP-«Jlamunap-
C», BAO «JlamuHapHsie cucTeMb», T. Muacc, Poccust), ycraHoBiieHHOM B paboueii 3oue 3 (MY 1.3.2569-09).

5.3 Jlo3upyromme ycTpoiicTBa

ABTOMaTHuecKuil (MEXaHUYECKHiT) 103aTop nepemeHHoro oobema Ha 10-100 mku;

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

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

LITATUB JUIS IaHHBIX JI03aTOPOB.

5.4 [ipyroe ucnoJib3yemoe 000pya0BaHue

MukpoueHTpudyra-BCTpIXUBaTeNb A7 MUKpOrpoOupok (Hampumep, «L{uknotemn-901»);

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

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

IITaTUB JUI1 MUKponpooupok 0,2 mut (Hanpumep, «PM-2x48x0,2» (Cunron);

XOJOMWIBHUK Ha 2-8 °C (Juis XpaHeHus: 00pasuos).



5.5 JIaGopaTopHas nocyaa

Emkoctu u1st cOpoca HAKOHEYHUKOB M MUKPOIIPOOUPOK.

5.6 MaTtepuanbl 1 peareHThbl, He BXOJs1ie B COCTaB HAGopa

OnHOopa3oBbIe HAKOHEYHHUKH TSI I03aTOPOB TIEPEMEHHOTO 00beMa ¢ a3p030JIbHBIM 0aphepoM;
MuKponpoOupku (ctpumsl) 0,2 Mi1 ¢ mpo3payHoit kpeimrkoi mst [T1P-PB;

Habop peareHToB mus BeiAeneHns HK;

OTAETBHBIN XajaT ¥ 0JHOPa30BbIe MEIUIINHCKHE IIEPYATKY;

KOMIUIEKT CPEZCTB Uit 00paboTku pabodero Mecra;

0JTHOPA30BbIE MEUIIMHCKUE XaJaThl M OJTHOPa30BbIC METULIMHCKHE MTEPYATKH;

KOMIUIEKT CPEJCTB It 00paboTkK paboyero Mecra.

6 AHAJIMBUPYEMBIE INTPOBbI

6.1 OT6op ¥ TPaHCHIOPTHPOBKA 00pPa3L0B

EPPO Standards European and Mediterranean Plant Protection Organization, GUIDELINES ON
GOOD PLANT PROTECTION PRACTICE STRAWBERRY, PP 2/9(1) English.

Meroauueckre peKOMEHIalMY 110 BBISIBICHUIO M aHTpakHo3a 3emusiHuku Colletotrichum acutatum J.H.
Simmonds. MP BHUUKP 67-2013.

Ot60p 06pazuoB ocymectrisercs cornacio MCOM 31 Meroauku ot6opa oOpas3ioB ot rpy3os (2009

r.).
6.2 Beigenienne HK

ITo mporokony EPPO Beimenenune JIHK o6pasimoB rpuba in Vitro, HeoOX0oauMO MPOBOIUTH C
NPUMEHEHHEM METO/IOB, OCHOBAaHHBIX Ha JenporenHusanuu xiopodgopmom (2004 OEPP/EPPO, Bulletin
OEPP/EPPO Bulletin 34, 193-199) wiau ucHonb3ys KOMMEPUYECKHE HAOOPHI pEarcHTOB IS BBIACICHHUS
HyKJIeHHOBbIX KucioT. Jns Beigenenus JHK w3 kxymbrypbl Tpuba, MBI pPEKOMEHAYEM HCIIOIH30BATh
KJIACCUYECKHUI METO]l BBIACIICHUS] HYKJIEHMHOBBIX KHUCIIOT, C IPUMEHEHUEM B KAa4eCTBE JIM3UPYIOLIEr0 areHTa —
HTAB — «Cop6-I'MO-b» (Poccus, OOO Cunromn).

Hns Beigenenus JIHK rpuba w3 pacTuTenbHOro Marepuana CIEAyeT HCIONb30BaTh METObI,
BKJTFOYAIOIIUE OCAKICHHE HYKICMHOBBIX KUCIIOT HA KPEMHHUEBBIC YacTullbl, Hanpumep, «Cytosorb/LluTocopo»,
«COPB-I'MO-b» («Cunrton», Poccus). Jlns onpeneneHus BO3MOKHONW KOHTAaMHUHAIIMM HA dTarle BbIICICHUS
HK B kaxx1y1o mapTuto BbIICICHUS HAPSIY C UCCIEIYyEMbIM MaTepUaIoM BKIIIOYAIOT OTPULIATEIBLHBIN KOHTPOJIb
BoiienieHus (OKO-B), kotopsiit ananusupytot ganee 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 MMPOBEJAEHUE AHAJIN3A
7.1 IloaroroBka k nposeaenuto [N P-PB
1. Pa3Mopo3uTh HEOOXOIUMOE KOJHUYECTBO MPOOUPOK ¢ peakimoHHO#H cMmechio «ColAcut -BITK» (kaxmas
nmpoOupka paccuuTaHa Ha MocTaHoBKYy 50 peakuwii), BeiAepkaTh 15 MUHYT MpU KOMHATHOW TeMmmepaType,
nepeMeniaTh Ha MUKPOIICHTPU(YTe-BCTPIXUBATENIC U IEHTPUPYTUPOBATH B TEUCHHE HECKOIBKUX CEKYH]T
U1t cOpoca Kareb.
2. B otnenpHON 4MCTON POOMPKE MOAXOAIIETO pa3Mepa CMEIIaTh:
21*(N+2) Mk peakiponHoit cmecu «ColAcut -BITK»
0,5*(N+2) mxa SynTaq (JIHK-momumepasa),
rie N — konuuecTBO HMcciaeayeMbix o0pa3uoB, BkIw4Yasgs OKO-B, 2 — koim4yecTBO KOHTpOJIeii
(ITKO, OKO).
Ipumeuanue. Ompuyamenvnvlie xonmpoau evidenenus (OKO-B) ananusupyrom kax ucciedyemvle
obpaszywl, coxpansia npu I[11{P-PB nopsook oopazyos u OKO-B, komopwiii 6vin npu evioenrenuu HK.



no

Jlst yno6cTBa 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 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 | 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
SynTag 19,5 20 | 205 | 21 | 215 | 22 | 225 | 23 | 235 24 24,5 25

[TonmyyeHHyI0 cMech TiepeMenIaTh Ha MUKPOLCHTPU(YTre-BCTPAXUBATEIEC U HEHTPUPYTHPOBATH B TCUCHHE
HECKOJBKUX CeKyH[. Pa3nuTh nmomyueHHyto cmech 1o 20 Mk B mpooupku Ha 0,2 MiL.
IMKO, OKO u uccienyembie 00pa3iibl pa3MOPO3HTh, IEPEMEIIaTh Ha MUKPOIICHTPU(YTe-BCTPIXUBATEINC U

HEHTPU(YTHUPOBATH.
Ipumeyanue. Ecin obpazen; JJHK copepxut copOeHT (MarHUTHBIN cOpOeHT), He0OXOAMMO LEHTpH(YrHpoBaTh 00pasusl 1
MuHYTY npu 10-14 ThIC. 00/MUH. ISl TOJTHOTO OCaKAEHHs copOeHTa. [Ipy MCHoIp30BaHUM MarHUTHOTO COPOEHTa MPOOHUPKH C
JHK nocne neHTpudyrupoBaHus yCTaHOBUTh B MAarHUTHBIM INTaTUB W J00aBieHHE OOpa3lOB NPOU3BOIUTH, HE BBIHMMAs
NpOOUPKY U3 IITATUBA.

Buectu B moarorosnenusie 0,2 mi npobupku o 5 mrxa OKO, uccreayempix 00pas3ioB H, B MOCIETHIO0
ouepenp, [IKO (cMm. 1. 5), MCOIb3ys] HAKOHEUHUKH C a3PO30JIbHBIM 0apbepoM, MJIOTHO 3aKPbITh KPBIIIKH,
nepeMenaTh Ha MUKPOICHTPH(YTe-BCTPAXUBATENE U IEHTPU(YTrUpoBaTh MPOOHPKH IIsi cOpoca Kareb.
[TomecTuTh TPOOHPKHM B aMIUTH(PUKATOP B PEKOMEHLyEMOM IOPSIKE:

Ne aueiiku Oopaszey
1 IKO «ColAcut»
2 OKO
3 ucciedyemviti oopasey 1
4 uccnedyemwlii oopasey 2

7.2 llposenenue IIP-PB

7.2.1 llposenenue IIP-PB nast npudopos RotorGene 6000/RotorGene Q
Bxuttounts mpubop B COOTBETCTBUYU C MHCTPYKIIMEH 110 SKCILTyaTallHH.
3amycTuTh mporpammy «Rotor-Geney.
B okne «New Run / HoBblii TecT» BoIOpaTh BIIaAKy «Advanced / leranbHblii MacTepy», 3aTeM OIIIHIO
«Empty Run / Ilycroii ma6son» u Haxxats «New / HoBb1ib».
B otkpeiBiemcs okHe BbIOpaTh THH poTopa «36-Well Rotor / 36-iyHo4YHBIH POTOpP» U MOCTaBUTH
ranouky B okHe «Locking Ring Attached / Koabo 3akperniieno», Haxatb «Next / lanee».
B otkpeiBIIeMcst OkHE ycTaHOBHTH «Reaction Volume / O6bem peakuum» 25 MK, yopaTh rajaouky «15
pL oil layer volume / O6bem maciia / Bocka» 1 Haxxath «Next / laneex.
B otkpeiBiieMcs: okHe HaxkaTh KHONKY «Edit Profile / Pemakrop npoduasy», naxare «New / HoBblit» u
BeIOpath «Cycling (default) / IluxknupoBanue (Mo ymouv.)». 3aaarth MporpamMmy aMiuTH(GHUKAANA CO
CIIEAYIOIIMMHA TTapaMeTPaMH:

[Tar Tewmm., °C Bpewms JHerexuus Kpacurenu [ToBTOpOB
1 94 3 mins No acquiring 1
95 15 secs No acquiring
Cycling . FAM/Green 50
60 40 secs Acquiring JOE/ Yellow
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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:

Green-5

Yellow -6

[pumeuanue. npu_803HUKHOBEHUU NPOOem (C8A3AHHBIX C 0CODEHHOCHbIO pabombl_npubdopa, a
UMEHHO C YCMAHOG8/ICHHbIM ONMUMAIbHLIM _OUANA30HOM YPOBHA YCUICHUA CUZHAA_(hiyopecueHyuu
nO_UenesblM_KaHauam) HeodXo0umo npu_nociedyiouiux zanyckax npuoopa 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 Haxcams 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 3axpuimus 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 mabGopatopumn, 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.
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Haxxats xnonky Select Fluorophores. B mosiBuBiiemcst okae BoiOpats kpacurean FAM, HEX. Haxartp

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 oOpasiiom. B rpade Sample Name BBectn (wiu BbIOpaTh M3 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 «bblcTpblii crapT». B nosiBuBmemcs: okHe BoiOpaTth Kpacutenu FAM, R6G. 3anats
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 (FAM — cnenuduka, HEX — BIIK.)

[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 nepeoii 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 sueiixy.

- Haoicamo na knonky lobasums (Add). B nossuswetics cmpoxe 6 epage Penopmep (Reporter)
svtopams VIC. B epappe Hazeanue (Name) nanucams HEX. B epagpe Facumens (Quencher) ssiopams None,
HAdHCas HA AYEUK).

Quick Setup Advanced Setup

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

O M rFam FAM None v X

O HEX viC None v X

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

Coxpanums npomoxon «Phyto_DNA» 6 yoobuyio nanky.

4. Tlepeiitu Bo Bkiaaky Ilmanmert (Plate) u naxxats Ha Bkiaaky Pacmupennnie Hactpoiiku
(Advances Setup).

5. BBoa o6pasuoB 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. CxomupoBarth noJry4yuBInyrocs tadiauiy Excel B nporpammy npubopa. Beiaenuts Bce 00pasiibl 1 B

Ta0JIMIe TOCTAaBUTh TAJIOYKHU BO3JIe (IIyOpeCcIieHTHBIX kpacuteneil. Haxxate kHomnky Jdasee (Next).

7. Hauatp paboty mpubopa. [y atoro Haxmute Ha kHonky Hauath nmporon (Start Run) u BeiOparts
HY>KHBI cepuilHbIi HoMmep mnpuOopa. 3azaTh MM Oyaymiero ¢ailla ¢ yka3aHHeM JaThl MPOBEICHHS
skcnepuMenTa. CoxpaHuTh (hailn Ha KOMIIBIOTEpE B YA00HOH paboueii namnke.

8. Ilo 3aBepmienun IILIP-PB otpaGoTanHble NpOOMPKH YTUIU3UPOBaTb B COOTBETCTBUU C
pexkoMeHnanusmu o opranusanuu [P mabopatopuun, cornmacao MY 1.3.2569-09 «Opranuzanusi paboTh
nabopaTopuii, UCHOJIb3YIOMIMX METO/Abl aMIUIM(PUKALUKA HYKJIEUHOBBIX KHUCIOT MpU paboTe C MaTepUalIOM,

coJiepKaluM MuKkpoopranusMsl [-I1V rpynn natoreHHOCTHY.

7.2.6 Ilposeaenue INLIP-PB nus npudopa Gentier 96E/R

Bxittounts npu6op B COOTBETCTBUU C MHCTPYKIMEN MO SKCIUTyaTalUH.

3amyctuth nporpammy Real-time PCR System

Hasxxates New Experiment

B oTkpsIBIIEMCS OKHE 3a1aTh UMs dKkcriepumenTa (Experiment Name) u BeiOpath manky [uist
coxpanenus (Save Path)

Haxats New

Bo Bknanke Run Setting 3aiath mporpaMmy aMIuinuKamuy co CIeAyOIIUME MapaMmeTpam

M wnh e

o o

Stage Stage Type | Cycle | Time | Temperature | Fluorescence

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

11
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7. Bo Bkiagke Experiment BeicTaBuTh 006eM peakimonHoi cmecu 25 Mk (Reaction Volume 25ul)

8. Tlepeiitu BO BKIIaaky Sample Setting

9. OO003HaUMTH Ha IUIAIIKE MECTOPACIIOIOKEHHE 00PA3IIOB!

- [IepBas nmynka — IIKO. [l 3TOr0 BRIACTUTH JYHKY, B KOTOpoil Haxoautces npodupka ¢ I1KO, u B rpade
Sample Type BriOpaTh cTpouky Positive.
- Bropas nmynka — OKO. Jlnst 3TOro BBIISIUTE TYHKY, B KOTOpoi Haxoautcs npodupka ¢ OKO, u B rpade

Sample Type BriOpaTs ctpouxy 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 MPOOHMpKU ¢ obpasumamu, u B rpade Sample Type BeiOpath

crpouky Unknown.

10. 3apaTe U3MepeHne CUrHajga BO BCEX NMPOOMPKAX MO BHIOPAHHBIM KpacuTeNsM. J{Jis 3TOro BBIACIUTH HA
TUTAIIKE JIYHKH CO BCeMH uccieayemMbiMu podupkamu (Bkiatouas [IKO u OKO) u mocTaBUTh rajouky B
kosioHke Dye na kpacurenax FAM u HEX.

11. Tpeiitu Bo BkiIaaky Run Monitoring u B OTKphIBIIEMCS OKHE Haxath Run.

ITo 3aBepmienuu [11IP-PB otpaboTanHbie mpoOHpKH YTHIN3UPOBATh B COOTBETCTBUU C PEKOMEHAAIUSIMHU 10
opraam3anuu [11[P naboparopun, cormacao MV 1.3.2569-09 «Opranuzarmus paboTsl 1ab0paTopuid,
UCIIOJIB3YIOUIUX METObI aMILTU(UKAIIMN HYKIEMHOBBIX KUCJIOT MPU paboTe C MaTepruaIoM, COAepKaIIuM
MHKpoopranusmsl [-IV rpynn nmaroreHHocT».

7.3 IIpoueaypa usmepenus pe3yJbTaTOB aHAJIN3A

Oruenky pe3ynbTatoB mpoBosaT ¢ momotibio [10 nmpudopos ans ILP-PB, nanpumep, «AHK-32 (32M,
48)», «CFX-96» nunu skBUBaNEHTHBIX UM (CcM. T1. 5.1 HacTosAmIel nHCTpYKIMHK ). Kputepuem peructpamuu pocra
curHasa ¢uryopecueHInn (HaInYne KHHEeTHYECKOW KpUBOW pocTa curHana (iayopecuenuuu) B 110 npubopos
SBJIICTCS BeMWUYHMHA roporoBoro nukia Ct, xoropas o3HauaeT 0Oy BenuumHy MeHee 50. OtcyrcrBHe
perucTpanum pocta curraiga npudopom onwuceBaercs [10 mpubopa, Hampumep, Kak HpeAesbHas BETUYMHA
noporoBoro nukia (Ct > 50 B mpubopax «AHK»), nubo kak ee orcyrctBue (N/A B mpubopax (upmbl
«BioRad») u T1.m. IMogpobHas wH(DOpManus NpHUBEACHA B PYKOBOJICTBE IO JKCIUTyaTallMd KOHKPETHOIO
npubopa.

7.4 Odopadorka pesyabtartos IIIP-PB
7.4.1 Tlopsinok ouenku pesyabraToB [IIP-PB nns npuéopos RotorGene6000/RotorGene
1. Tlocne 3aBepmieHus aMIUTH(PHUKAINN OTKPBITH HYKHBIN (haitn B mporpamme «Rotor-Geney.
2. Haxarp B wMeHwo mnporpammbl «Rotor-Gene» wiaBumry «AnalysisS/AHanm3», BbIOpaTh 3aKIalKy
«Quantitation/KoJsin4uecTBeHHbIii».
3. BniOpath cTpoky ¢ kpacuteiem Green u Haxkarh kinaBuiry «Show/Iloka3ate». B OTKpbIBIIEMCS OKHE
NOSIBATCS KHHETUYECKHE KPUBBIE B JIOrapu(hMUUECKOH IIKae.
4. B menro okHa «Quantitation Analysis/KoJinuecTBeHHBII aHAJIN3)» aKTUBHPOBATH:
«Linear Scale/JInneiinas mxaaa»
«Dynamic Tube/Iunamuy. ¢pon»
«Outlier Removal/¥crpanenue BoiopocoBy» - 10%
«Slope Co rrect/KoppekTt. YKRIAOHA» [Ipu svinoanenuu onepayuu «Koppexyus ykiona» neobxooumo ciedunms, umobwl ne

NPOUCXOOUTO KAPOUHATbHBIX USMEHEHULL 8 PUCYHKE KUHEMUYeCKUX Kpuevlx (Hanpumep, Kpusvie 6e€3 noodvema uyopecyenyuu
nocie «KOppexyuy YKIOHay» npeobpasylomces 8 JUHUL ¢ NOJTOACUMENbHOU OUHAMUKOU (yopecyeHyuu u yerom Hakioua). Eciu 6
pesynomame npogedeHuss OaHHOU onepayuil IPouUcXo0am KapOUuHalbHble UMEHEeHUs 6 PUCYVHKE KUHeMmUYecKUx KpUsblx, mo
onepayuio «Koppexyus yxionay mooicno nposooums TOJIBKO 0131 006pasyos ¢ noovemom ¢ayopecyenyuu 8 OanHOM Kaudaie,
m.e. IOJIOKHTEJIbHBIX no oaunomy xaunany!

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

«Threshold/ITepor» - 0,05 u «Eliminate cycles before/Mckarounts mukiabt 10» - 10. Hpuvevanue. Ecnu ne
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yoaemcsi yCmaHogums 3Hauenue nopoza Ha yposue 0,05 uz-3a ¢ponoswix (rykmayuii gryopecyenyuy omoenbHbix KPUgblx, mo
MOJCHO ROOHAMb 3HAUEHUe NOPo2osoll TuHuu 0o duanaszona 0,05-0,1.

IIpoBecTu MHTEPIIPETALINIO PE3YIHTATOB, KAK OMMCAHO B I1.7.6 HACTOALIEH MHCTPYKIIUH.

7.4.2 O6padoTka pesyabtaToB [ILP-PB 11 npudopa CFX96
OtkpoiTh (aitn B mporpamme «Bio-Rad CFX Manager». [{ns storo B mento File Beiopats Open—Data
File, naiitu oOpabaTeiBaeMbIii (haiiil B OTKPBITH €TO.
VY CTaHOBUTH pacyeT pe3ysibTaToB aHaau3a MetozoM Regression. [lns storo B MeHio Settings Beiopars Cq
Determination Mode—Regression.
[TpoBecTr MHTEpHPETALHIO PE3YIIHTATOB, KaK OIMKMCAHO B 11.7.6 HACTOSIIECH WHCTPYKIIHH.

7.4.3 Oopa6oTka pesyastaToB I[ILIP-PB nis npudopos Dtprime/Dtlite
[Mocrne 3aBepieHus aMIM(UKAIMKA OTKPBITh HYXHBIN (aiii B nporpamme «RealTime_PCR»y.
[lepen omeHKOH pe3ybTaTOB HEOOXOIUMO YCTAaHOBUTH CIEAYIOIINE HACTPONKU:
— Tun ananuza: MyJabTHILIIEKC
— Merton: I'eomerpuyeckuii

o IR .. v
— BBI6paTB OIITUYCCKHUU KaHaJl

— B mpaBom HmWKHEM Yrily OTKpPbHITh «PeKMMBI MPOCMOTpPa TaHHBIX»; BHIOpaTh «Peskum
Fam/Hex/Rox/Cy5»

— Bribpars «M3MeHHTh MacITad 0AHOro M3 KaHajoB». BeicraButh st FAM macmTad ot 30
1o 50%

Auto
— Ilox rpadgukaMu HaxkaTh ABTOLIKAJLY - “i“ Un JUUISl BBIpPABHUBAHUS

— B Tabnuie cripaBa BeIOpath B 3akinaake «Pe3yabrarbdy « MyabTHILIEKC)
[IpoBecTu MHTEPIIPETALNIO PE3YIHTATOB, KAK OMMCAHO B I1. 7.6 HACTOSAIIEH HHCTPYKLHH.

7.4.4 Oopadorka pesyabraToB OT-IILP-PB s npudopos AHK-32 (32M, 48)
ITo oxOHYaHMH 3aBEPLINTH UCCIIEOBAHHE B COOTBETCTBUM C HHCTPYKLIKEH K IPUOOpY.
B nmporpamme «ANK Shell» naxats «IlpocmoTp ¢aifnioB JaHHBIX» U OTKPBITH (hailsl ¢ pe3ysibTaTaMu
HCCIIeIOBaHMsI, BEIOPAB €ro B MaIke COOTBETCTBYIOLIETO MpHOopa.
[IpoBecTu MHTEpIIPETALINIO PE3YIHTATOB, KaK ONMKUCAHO B I1.7.6 HACTOAIIEH HHCTPYKIIMH.

7.4.5 O6padoTka pesyabraTo IIIP-PB niast npuéopa QuantStudios.
1. Tocne 3aBeprieHus: aMuIMUKAIMK OTKPBITh HYXHbIH (aitn B nporpamme «QuantStudio Designs &
Analysis Software» nau «Design and Analysis».

2. IlpeoOpa3oBaTh KHHETUYECKHE KPUBBIC B JIMHEHHYIO mIKany. [ 9TOro Haxxath Ha HKOHKY IMoka3ath
HacTpoiiku ¢aiiia (Show Plot Settings). B mosiBuBmiemcst okae BbiOpate Tum rpaduka — JIunHeidHbIH
(Graph Type — Linear).

3.

[TpeoOpa3oBatTh MOJTyYCHHBIC JaHHBIC B HEOOXOIUMBIN (hopMaT ¢ TIOMOIIBIO CrieluaibHOTO I1abioHa Excel
s QuantStudiob, akryaneH B ciydae 00pabOTKH pe3yapTaToB B mporpamme «QuantStudio™ Design &
Analysis  Software» (moctymen Ha caiite OOO «Cuntonm», maposs mus .rar  Syntol42!
http://www.syntol.ru/).

[IpoBecTn MHTEPIIPETALIMIO PE3YIBTATOB, KaK OMUCAHO B I1.7.6 HACTOSIEH HHCTPYKIUH.
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7.4.6 OopadoTka pe3yiabTaToB [IL[P-PB nuas npu6opa Gentier 96E/R.

1. Tlocne 3aBepuicHus aMIUTH(DUKAIIMK OTKPBITh HYKHBIH (aiin 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

Pe3ynbraThl aHamM3a He MOIeKAT yUeTy:

- B cltydae oTcyTcTBHs peructpanuu pocta curaia OKO u OKO-B no kanany R6G/HEX/Yellow/VIC
(FTO’KHOOTPHUIIATEIBbHBIN PE3yJIbTAT BCETO IKCIIEPHUMEHTA);

- B cinywyae peructpaumu pocta curHaa OKO (OKO-B) mno xkamanmy FAM/Green
(JIO’)KHOTIONIOKUTENBHBIN pPE3yNbTaT BCETrO SKcIepuMeHTa). Benmumna moporooro mnukiaa Ct mpu stom He
MMeeT 3HAYCHUsI.

- B CJIy4ae OTCYTCTBHS PETHCTPALlMU POCTa CUTHAIA B MIPOOHUPKE C MCCIIEyeMbIM 00pa3oM MO KaHaTy
R6G/HEX/Yellow/VIC  ogHOBpeMeHHO ¢  OTCYTCTBMEM  curHama 1o  kananry FAM/Green
(JIO’)KHOOTPUIIATEIIBHBIN PE3YIbTAT B KOHKPETHOM MPOOHPKE);

- B ChOy4ae OTCYTCTBHA peructpaumu pocra curHana [IKO mno xamamy FAM/Green
(JIOX)KHOOTPUIIATEIIBHBIN PE3YJIbTAT BCETO SKCIIEPUMEHTA).

Pe3ynbTaThl aHaNM3a MOJIEKAT YUCTY:

- B ciydae oTcyTcTBHs pocta curHana ¢uyopectieHiimn OKO (OKO-B) mo kanmamam FAM/Green
OJIHOBPEMEHHO C perucrpanueil pocra curuaia no kanary R6G/HEX/Yellow/VIC;

- B Cly4ae pErHCTpallid pOCTa CUTHajJa B MPOOUPKE C HCCIEIyeMbIM O00pa3loM 10 KaHay
R6G/HEX/Yellow/VIC ogHoBpeMEeHHO ¢ OTCYTCTBHEM curHana 1o kanary FAM/Green;

- B ciryuae peructpanuu pocta curaaia [IKO no kananam FAM/Green.

Peructparus pocrta curnana (GiayopeciieHIIMd B MUKPOIIPOOUPKE ¢ UCCIEAYEMBIM 00pa3IioM Mo KaHaly
FAM/Green cBuaeTensCTBYeT O Hauuuuk B obOpasie cremuduyeckoro ¢parmenta JJHK Colletotrichum
acutatum complex. Bennuuna moporosoro mnukia Ct mpu 5ToM He HMEET 3HAYCHHS.

WHTepnpeTannio pe3yibTaToB aHAIM3a IPOBOJISAT COTIIACHO TaOJIHIIe.

14



HNuTepniperanus pe3yjbTaTOB AHAJIM3A ¢ UCNOJIb30BAHUEM HA0Opa peareHToB
«Colletotrichum acutatum complex -PB »

Kunerndeckast KpuBasi pocta CHTHaa
GryopecueHINH 10 KaHATy

FAM/ R6G/HEX/
Green Yellow/VIC
Colletotrichum BIIK
acutatum complex

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

" mio6oi TKO Colletotrichum acutatum complex
OKO-B
- + Kont aMHWHaluA U UHT I/I6I/IpOBaHI/Ie OTCYTCTBYIOT
OKO
_ + B pobe HE oOHapyKEHbI JTHK
npoGa Colletotrichum acutatum complex
<40 ct ioGoi B mpobe o6uapyxena JIHK Colletotrichum

acutatum complex
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8 YCJIOBUSA XPAHEHUSA, TPAHCIIOPTUPOBAHUSA U DSKCIUIYATAIIUU

8.1 YcioBus xpanenust

Ha6op pearenror «Colletotrichum acutatum complex-PB» cienyer XpaHuTh B CyXOM, 3allIMIICHHOM
oT cBera Mecte npu Temmepatype or MuHyc 18°C mo munyc 20°C. CyMmapHbI CpOK XpaHEHHS IpHU
TeMmieparype ot mioc 2 no mioc 8°C He IOJDKEH MPEeBBIIaTh 5 CYyTOK B TEUEHHE CpPOKa TOJHOCTH Habopa
peareHToB.

8.2 Yc10BuSl TPAHCIIOPTHPOBAHUSA

TpancnoprupoBanue Habopa peareatoB «Colletotrichum acutatum complex-PB»  momkHO
MIPOU3BOJIUTECS KPBITBIM TPAHCIIOPTOM (2BTOMOOMIIBHBIM, >KEJIE3HOIOPOKHBIM JIMOO BO3AYIIHBIM) TIPH
temreparype oT Munyc 18°C no munyc 20°C. Jlonmyckaercs TpaHCIIOPTUPOBAHUE JI0 5 CYTOK MPU TEMIIepaType
1o miroc 8°C.

8.3 Cpok rognocTu

Cpok romnoctu Habopa «Colletotrichum acutatum complex-PB» cocraBiasier 12 MecslieB C JIatThl
BBIITYCKa MPEANPUITHEM-U3TOTOBUTEIIEM.

Ceprun HaOOPOB PEAreHTOB C UCTEKIIUM CPOKOM TOAHOCTH MPUMEHEHHIO HE mojyiexar. Cpok roJHOCTH
BCKPBITBIX PEareHTOB COOTBETCTBYET CPOKY TOJHOCTH, YKa3aHHOMY Ha dTHUKETKAaX Ui HEBCKPHITHIX PEarcHTOB,
€CITU B MHCTPYKITUH HE YKa3aHO WHOE.

8.4 Undopmanus no 6e30nacHON yTUJIN3aunu

Hcnonp30BaHHbIE TPOOMPKH C AMIUIMKOHAMHU, HAKOHEYHHWKH, MEpYaTKH, BETOIIb ANl 0OpaboTKH
noBepxHocte B [1I[P-60kce, cOOMpParOT B MIACTUKOBBIE 3aKPHIBAIOIINECS €MKOCTH, BBIHOCIT B pabOUyl0 30HY
4-1 (nmmbo chmenuanbHO MpeIHAa3HAYEHHOE BCIOMOTATENbHOE IOMEIICHHE) C LENIbI0 TMOCIeayIoe
uHakTrBanud (MY 1.3.2569-09).

Ha0opsb! ¢ UCTEKIIMM CPOKOM T'OJIHOCTH, a TaK)KE€ B CIIydae IMOBPEXKAECHUS YHAKOBKH, YTUIM3UPYIOT IO
KJlaccy A, Kak 3IUJIEMHUOJIOTHYECKH Oe3omacHble 0TX0Abl, 1Mo cocraBy npuOmmkeHHele k TBO (CanlluH

2.1.7.2790-10).

8.5 N'apanTuiinbie 00513aTEJILCTBA MPOU3BOAUTEIIS

[TpennpusTHe-IpOU3BOIUTENb TAPAaHTUPYET COOTBETCTBHE (PYHKIMOHAJIBHBIX XapaKTEPUCTHK Habopa
TpC60BaHI/I$IM, YKa3aHHbBIM B TEXHUYECKOH U BKCHJ'IyaTaHI/IOHHOI\/'I JOKYMCHTAIMU, B TCUCHUC YCTAHOBJICHHOI'O
cpoka rogHocTH (12 mMecsieB) nmpu coOII0ACHNN BCeX YCIOBUI TPAHCIIOPTHPOBAHUS, XPAHEHUS U IPUMEHEHHS.

Pexnamanmn Ha kxadectBo «Colletotrichum acutatum complex-PB» HampaBnsaTh Ha mpemnpusiThe-
uzroroButeib OO0 «HII® Cunromn» (125499, MockBa, Kponmragrckuii OyneBap, 1. 39, k.1., mom 1 kom.
43/PM 12-3, Ten. (495)984-69-93, tdaxkc. (499)977-74-55, E. mail: syntol@syntol.ru).

[Tpu BbIsSBICHHU MOOOYHBIX AECUCTBUI, HE YKa3aHHbIX B HMHCTPYKLUMH IO NPUMEHEHHUIO0 Habopa
peareHToB, HeXeJlaTeIbHbIX PeaKuil NPy €ro MCIOoIb30BaHUH, (DAKTOB U 0OCTOSATENHCTB, CO3AAIOIINUX YIPO3y
KHU3HM U 3/I0pOBBIO TpPaXJaH W MEIUIMHCKMX paOOTHUKOB MpH NpPUMEHEHMH Habopa peareHToB,
PEKOMEHIyeTCsl HanpaBUTh cooOIiieHrne Ha npennpusthe-usroropurens OO0 «HII® Cunton» mo anapecy,
YKa3aHHOMY BBIIIIE, U B YIIOJTHOMOYEHHYIO TOCYIapCTBEHHYIO PETYJINPYIONIY0 OPraHU3alMI0 B COOTBETCTBUU C
NEHCTBYIOIIMM 3aKOHO/AATEIbCTBOM.

Jara mocneaneit pexakmun: 05.12.2025.
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