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Ha6op pearenroB
muist BeisiBiiennsi JIHK rpynmsl puronaasm Candidatus Phytoplasma
METO0M IOJIMMEPA3HON LEIMHON peakuu B peajJbHOM BPEeMEHU
«Candidatus Phytoplasma sp. -PB»

HNHCTPYKIMHS no npumMeHeHu1o



1 HABHAYEHUE U OBJIACTb IPUMEHEHUSA

1.1 ITosiHOE Ha3BaHME

HaGop pearentoB s BeisiBienuss JIHK rpymmer ¢urommasm Candidatus Phytoplasma meromom
MOJIMMEpa3HOM IICTHOM peakiuu B peasibHoM Bpemenu «Candidatus Phytoplasma sp. -PB».

1.2 Obs1acTh NPpUMeHEHHSA

HabGop pearentoB «Candidatus Phytoplasma sp. -PB» mnpenna3nauen mns oOHapykenust JTHK
Candidatus Phytoplasma sp. — Bo30yauTeseii (UTOIIa3MO30B pa3IMYHbIX KYJIbTYP.

®duTOIIIa3MbI — OMACHBIC BHYTPUKIIECTOUHBIC (PUTOMATOTCHHBIC MUKPOOPTaHU3MbI C ITUPOKUM CIIEKTPOM
pacrenuii-xo3sieB (6osnee 700 BumoB). Hexoropeie mpencraBurenu poxa Candidatus Phytoplasma sisisrorces
KapaHTHHHBIMH OOBEKTaMH, a BbI3BAHHBIC HMH (DUTOIIA3MEHHbIC HH(EKIMH CIOCOOHBI IMPUBECTH K
CYIIIECTBEHHBIM MTOTEPSM YPOKas Y SKOHOMHUYECKH BaKHBIX KYJIBTYD.

HaGop MokeT OBITh HCIIOJIb30BaH B JIADOPATOPHBIX IEHTPAX W HHCTHTYTaX, MPOBOIAIINX KOHTPOJb
KapaHTUHHOTO (DUTOCAHUTAPHOTO COCTOSIHUSI PACTCHHU, B TOM YHCIIE MOCAJOYHOrO Marepuana B IEJsIX
obonapysxkenust JIHK Candidatus Phytoplasma sp.. Habop mo3BosisieT KaueCTBEHHO ONPEACTUTh, COJACPKHUTCS JIA B
obpasue JIHK Candidatus Phytoplasma sp..

JluarHocTvika pacTeHuii ¢ momoiisio Habopa «Candidatus Phytoplasma sp. -PB» Bo3MokHa Ha Bcex

oTalax €ro BereTaliioOHHOro pa3sBuTuA METOAOM HOJ'IPIMGp&SHOfI HeHHOﬁ p€aKuuu B p€aJIbHOM BPCMCHHA (HHP'
PB).

2 XAPAKTEPUCTUKA HABOPA

KomrmoneHThI Habopa SBJISFOTCS OJIHOPA30BBIMH.

Habop pearenroB «Candidatus Phytoplasma sp. -PB» He TpeOyeT TeXHHYECKOro OOCIY)KHBaHHS W
KaJTUOPOBKH.

2.1 CocraB Habopa

HaGop peareHToB COCTOHUT U3 4 KOMIIOHCHTOB.

Ne CocTaB KOMIJIEKTA Onucanue O0beMm Koa-Bo

IIpo3paunas KuIKOCTh

1 | Peakumonnas cmech «AllCandPhyto-BITK»
CBeTHO'CI/IpeHeBOFO IIBCTa

1,10 mn | 2 npoGupku

npo3payHasi OecrBeTHast

- +
2 | SynTaq AHK-noaumepasa T+, 5 en/mi JKHUIKOCTD

0,05 M1 | 1 mpobupka

[TonoxxuTensHbIN KOHTPOIBHBIN 00paselt,
3 | comepxammii JJHK Candidatus Phytoplasma solani.,
«IIKO AllCandPhyto»

npo3pavHasi OeciBeTHas

0,10 mn | 1 mpobupka
KHUJIKOCTb

IMpo3pavyHas 6eCHBeTHa}I

4 | OtpunarenbHblil KOHTpONIBHBIN 06pazer;, OKO
KHJIKOCTD

0,20 mn | 1 mpoGupka

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

2.3 IlpuHuun meroaa.
OoHnapyxenne cnenuduuecknx ¢parmentoB JHK Candidatus Phytoplasma sp. ocHoBano Ha

HCII0JIb30BAHUU METO/1a MYJIbTUILIEKCHOM NOJIMMEPA3HOU LIETTHOM PEAKIUU C MIOJYyYEHUEM PE3YJIbTaTa B PEKUME
peansHOro Bpemenu — [11{P-PB.

B ocnoBe meroma IIIP-PB nexuT u3meHeHue curHaiga (QIyopecHEHIMH B XOJ€ peakIuH. ITO
W3MEHEHHWE  TPOUCXOJUT  Onarojaps  MCIOJb30BaHWIO  cnenuduueckoro  mis  uckomoit  JIHK
OJINTOHYKJICOTUTHOTO 30H/a, KOTOPBIHA, MOJOOHO MpaiiMepy, B XOJE PEaKIIUU CBA3BIBACTCS C OJTHON U3 IIETIeH
ammuinkoHa. K 5 w3’ koHumam 30HAa mpucoeduHEeHbl Guiyopodop U TacuTenb (PIyopecleHlINnd
cooTBeTCTBeHHO. [Ipu BO30YykaeHUM MOJeKyJbl (iayopodopa cBeToM oIpenesaeHHON MJIMHBI BOJHBI JaHHAs
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MOJIEKYyJIa MCIyCKaeT CBET APYrod IJIUHBI BOJHBL. 3a cyeT OJU30CTH MOJEKyd (uiyopodopa M TacUTENs
(GyopecueHIIMY, HaXOIALIMXCS Ha OJHOM 30HJE, MOCIEAHUN MOIOoIAaeT (hIyopecleHLn0, U U3MEHEHUs
AHAJTMTUYECKOT'O CUTHAJIAa HE MPOMCXOIUT. B pesynbTare paciiervieHus cneuuduyeckoro ans uckomoit JJHK
OJIMTOHYKJIEOTUAHOTO 30HAa Tag-moiauMepa3oil Ha 3Tale IOHTalluy [IpU TeMriepaTtypax okosio 60°C, racurens
MPEeKpaIaeT MorIomarh (GIyopecleHIInIo JaHHOH MoJieKybl (hiayopodopa (texHomorust TagMan). C kaxapim
rkiioM [P gucio ocBo60kaeHHBIX MOJIeKy (Giryopodopa SKCIIOHEHITMATEHO BO3pacTaeT (PUCYHOK 1).

3 umka
Ien-mumens

4 uuka JKCNMOHEHUHAJbHASN

aMnaupuKkanus
npu IIIP

1 umka

JHK

1
2=

2 KonuM J— 2ids

— e -3

2 — M
2= —< 2@:
— N

4 konun

8 konwmii
16 xonuii 35
2 = 34 muamapaa Konuit

Pucynok 1 — [IpuHIun aHaauTHYECKOTO Ipoliecca

[TocranoBka III[P-PB ocymiecTBisieTcss B CHeNHAIbHBIX NMPUOOpax - aMIUTH(PHUKATOpaxX, HAMPUMED,
«AHK-32 (32M, 48)» (MAIl PAH, r. Caukr-IlerepOypr, Poccus), «CFX-96» («BioRad», CIIA), «Rotor
Gene» (Qiagen), «DT» («JHK-TexHomorus, QuantStudio5 (Thermofisher, CIIA) wim
SKBHUBAJICHTHBIX IO XapaKTepUCTUKaM (CM. 1. 5.1 HacTOSIIeH HHCTPYKIINUN).

Poccus),

[Tpu ammudukanuu merogom [11IP-PB B Habope MCHONB3yIOTCS JABa OJMTOHYKICOTUIHBIX Mpaiimepa,
¢bmankupyromux creruduueckuit pparment JJHK Candidatus Phytoplasma sp., u aBa OJMroHYKICOTHIHBIX
npaiimepa, ¢unankupyroux JIHK BHyTpenHero mnomnoxutenbHoro kontponst IILP-PB, a takxke nBa
bayopecuenTHbix  30Hma. [Iporecc
MTOBTOPSIIOIIMXCS LUKIJIAX TemneparypHod neHarypauuu JIHK, orTxura mpaiiMepoB ¢ KOMIUIEMEHTAPHBIMU

aMIUIMPUKAUN  CHENU(PUYHBIX  (PAarMEHTOB  3aKJIIOYaeTcsl B
MOCJIEIOBATEIbHOCTIMIA M TOCJEAYIOIIEeH JOCTPOUKE MOJMHYKICOTUIHbIX Lened ¢ 3tux mnpaitmepor JIHK-
MOJIMMEPA30M C IETEKINEN pe3yIbTaTOB B PEXKUME PEaIbHOTO BPEMEHHU.

Ha6op pearentoB «Candidatus Phytoplasma sp. -PB» mo3BossieT 0JHOBPEMEHHO BBISBJIATH B OIHOM

peakimonHoi cMecu cnennduunbii pparment JJHK Candidatus Phytoplasma sp. (o xaxany ¢uryopecueHiym

FAM/Green), mo KkaHaimy (myopecreHnuu
R6G/HEX/Yellow/VIC. Bropas peakuus — BIIK (Buyrpentero [TonoxurensHoro Konrposs) — HeoOxoanma

a TakXe BHYTPEHHHUH IIOJIOKUTEIIBHBIA KOHTPOJIb —

AJI UCKITIOYCHUS IO KHOOTPUIATCIIBHBIX PE3YJIBTATOB.

2.4 OrpanuveHust MeTO1Aa

B uccnenyemom marepuane JJTHK Candidatus Phytoplasma sp. MoxxeT ObITh He 0OHapy)keHa 110 PUYUHE
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
TTOMOIIIFIO OTPUIIATETLHBIX KOHTPOJIBHBIX 00pa31ioB BeiAenenus u [1L[P-PB (m. 7.5 Hacrosmeit nHCTPYKIUN).



3 AHAJIMTHYECKUE XAPAKTEPUCTHUKHA

3.1 CneunpuuHoOCTH

CrnermupuyHOCTh — JIOKHOOTPHUIATEIBHBIC PE3YJIBTATHI MPU aHAIN3e 00pa3IoB PAaCTEHUM, COJAEPIKAIIUX
JIHK Candidatus Phytoplasma sp., oTcyTcTBOBaIH, JIOXKHOMOIOKUTEIBHBIC PE3yJIbTAThl MPU aHAIN3E 00pa3lioB
JOHK pacrennii u JIHK ¢uronarorenos, He coaepxammx Candidatus Phytoplasma sp., orcyrcrBoBaiu.
Crnenuduunocts Habopa peareHroB «Candidatus Phytoplasma sp. -PB» Obuia mpoBepeHa Ha oOpasiax:
Candidatus Phytoplasma vitis, Candidatus Phytoplasma rubi, Candidatus Phytoplasma pyri, Candidatus
Phytoplasma mali, Candidatus Phytoplasma convolvuli, Candidatus Phytoplasma asteris, Candidatus
Phytoplasma cirsii, Candidatus Phytoplasma taraxacum., Candidatus Phytoplasma prunorum, Candidatus
Phytoplasma solani. Ocransabie Buabl Candidatus Phytoplasma Obiin ipoBepeHbl OMOMH(GOPMATHYESCKH.

4 MEPBI ITPEJOCTOPOXKHOCTHU ITPU PABOTE C HABOPOM

Paboty npoBost B cootBeTcTBHU ¢ TpeboBaHMAMU MY 1.3.2569-09 «Opranuzamyust paboTsl 1a00paTOpHii, HCHIOIB3YIOIINX
METOJbl aMIUTM(UKAIMKM HYKJICHHOBBIX KHUCJIOT MpU padOTe € MaTepuajoM, coJepiKaliuM MuKpoopranusMel |-V rpynn
MIaTOT€HHOCTI.

4.1 Heo6xonuMocTh 00y4eHHUsI MePCOHAJIA

Jyis paboThl ¢ TaHHBIM HAOOPOM pPEarcHTOB HEOOXOMUMO YYACTHE CIICI[HATHCTA C BBICIIMM HJIH CPCIHUM MEIAUIUHCKHIM,
OMOJOrNYeCKUM (BETEPUHAPHBIM) MM arPOHOMHYECKUM 00pa30BaHUEM, IOJYYHBIIETO JOMOJHUTEILHOE ClIELUaIbHOE 00pa3oBaHue
Ha Kypcax MOBBIMECHNS KBATH(HUKAIUH TI0 MOJIEKYJISIPHO-ONOJIOTHIECKIM METOAaM AMArHOCTHKH. [lepcoHan MomkeH MMEeTh HaBBIKH
paboTHl C OMOXMMHUYECKIMHU PEaKTUBAMU M COBPEMEHHBIM J1a00PATOPHBIM 000y IOBAaHHEM.

4.2 Mepsbl 6€3011aCHOCTH, N03BOJIAIOLIME NIPEAOXPAHATH ONlEPATOPa

Bce KOMIOHEHTHI HabOpa B MCIONIB3YEMBIX KOHIIEHTPAIUSIX SBISIOTCS HETOKCHYHBIMU, BPEJHOTO BIMSHHS HA OPTaHU3M
oriepaTopa He OKa3bIBaloT. [Ipu paboTe ¢ HabopoM cienyeT coOmoaTh OOBIIHBIC MEPHI IPETOCTOPOXKHOCTH IS Ta0OPaTOPHi:

- MI0JIb30BATHCS TA00OPATOPHBIMH NIEpYAaTKAMHU M HaJIeBaTh 1a00OpPaTOPHBIE XaJIaThl;

- HE IPUHHUMATB IHIILY, TUTh UM KyPHUTh B J1a00OPaTOPHBIX MOMEIICHUSIX;

- ocuie paboThl ¢ MpodaMy M PeakTHBaMH CJIEAYET TIIATENbHO BEIMBITh PYKU BOAOH C MBIJIOM.

W3berarh KOHTAaKTa C KOXKEH, T1a3aMH U CIIM3UCTBIMU 000JI0YKaMH, TIPH MONaIaHUY Ha HUX KOMIIOHEHTOB Ha0opa MPOMBITh
OOJIBIIMM KOJIMYECTBOM BOJbl. [IpM mnpueMe BHYTpPh KOMIIOHEHTOB HaOopa peareHTOB 3a MEIAMIMHCKOW IIOMOIIBIO CIEIyeT
00paTUTHCSI HEMEJICHHO.

Crerdukanuu mo 6€30MacHOCTH MPEIOCTABIISIOTCS 110 3a1pocy.

4.3 HeoO6xonumble Mepbl PEeJOCTOPOKHOCTH B OTHOIIEHUM BJIUSIHUSA (pu3nyeckux pakropos

[Tpn ncronp3oBannM Habopa peareHTOB HET HEOOXOIUMOCTH NPUHUMATh MEPHI NMPEJOCTOPOKHOCTH B OTHOIICHUN BIMSHUS
MarHUTHBIX II0JICH, BHEIIHUX 3JEKTPUYECKUX BO3ACHCTBHIH, 3JIEKTPOCTATHYECKUX Pa3psloB, AABICHUS WIN INEPENagoB JIaBICHMS,
neperpy3Kd, HCTOYHUKOB TEPMHYECKOTO BOCIUIAMEHEHHSI.

4.4 HeoO6xonumble Mepbl PEAOCTOPOKHOCTH IPOTHB CHELUAJbHBIX PUCKOB

IIpu wucnonp3oBaHMM Habopa pPEareHTOB HET HEOOXOAWMOCTH INPHHHMATh MEpHI NPEIOCTOPOKHOCTH IPOTHB JIFOOBIX
CHEeNMaTbHBIX PHCKOB MPH HCIOIB30BAHUN WM PeaTU3aliy, TOCKOIBbKY B COCTAaB M3/ETHS HE BXOJAT BEIIECTBA YEJIOBEYECKOTO MWIN
YKUBOTHOTO TIPOUCXOXKJICHHUS C YIETOM UX MOTCHIUATbHONH WHPEKIIMOHHON PUPOIBI.

5 OBOPYAOBAHUE U MATEPHUAJIbI, HEOBXOAUMBIE IIPU PABOTE C HABOPOM

5.1 PexomeHayeMoe H3MepUTeIbHOE 000py10BaHue

ITpubop mna IILP-PB — 3aperucrpupoBanHbiii B PO u uMeromuii KaHadbl AETEKIHH, COOTBETCTBYIOLINE KPACHTEISIM
FAM/Green, R6G/HEX/Yellow/VIC, ROX/Orange, Cy5/Red (ambo wuX CHOEKTpalbHBIM aHAIoOTaM) CO CIICIYIOIHMH
XaPAKTEPUCTUKAMU — Awaxc.5036./ Avaccon. (Nl — 485HM/520uM, No2 — 530uM/560HM, Ne3 — 580um/620HM, Ned — 630uM/670HM),
Hanpumep, «AHK-32 (32M, 48)», «CFX-96».

5.2 Yka3anus 0 He00X0AMMOCTH HCIO0JIb30BAHNS CIIENHAJILHOT0 000Py10BAHUSA

Paboty ¢ HabopoM crieryeT MpoBOAUTH B HACTOIHHOM OOKce ¢ OakrepuituaHoi nammnoi (Hanpumep, BAB-TILP-«Jlamunap-
C», 3AO «JlamuHapHsie cucteMb», I. Muace, Poccus), ycraHoBieHHOM B padodeit 3oue 3 (MY 1.3.2569-09).

5.3 Jlo3upyommue ycTpoiicTBa

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

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

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

LITATHB JUIS IaHHBIX JI03aTOPOB.

5.4 JIpyroe ucnosab3zyemoe 000py/10BaHue

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



MHKpOLEHTpUdyra st MUKporpodupok (crpunos) 0,2 mi (Hanpumep, «Llukiaoremn-903»);
IITATUBBI 115l HAKOHEYHUKOB, MUKpONPoOupok Ha 0,5 u 1,5 mur;

MTaTUB JUII MUKpoTipooupok 0,2 mit (Hanpumep, «PM-2x48x0,2» (CuHTOI);

XOJIOMWIBHUK Ha 2-8 °C (1st XpaHeHus: 00pa3Ion).

5.5 JIaGopaTtopHas nocyaa

Emxoctu s cOpoca HAKOHEUHUKOB W MUKPOTIPOOHPOK.

5.6 MaTepuaJibl M peareHThl, He BXOAsIlIMe B COCTaB Ha0opa

OnHOpa30Bble HAKOHEYHHKH JUIS 103aTOPOB NIEPEMEHHOT0 00beMa ¢ a3p030JIbHBIM 0apbepoM;
MUKpoIpoOupku (ctpumsl) 0,2 Mi ¢ npo3payHoii kpeimkoi st I11P-PB;

Habop peareHToB st BbiesneHus: HK;

OTJENBHBIN XalaT U OJTHOPA30Bble MEAULIMHCKHIE NEPUYATKHU;

KOMIUIEKT CPEZCTB Uil 00paboTku pabodero Mecra;

0JTHOPA30BbIe MEIUIIMHCKUE XaJIaThl M OJHOPA30BbIE MEIUINHCKAE IEPYATKY;

KOMIUIEKT CPENCTB s 00paboTKH pabodero Mecra.

6 AHAJIMBUPYEMBIE ITPOBbI

6.1 OT6op ¥ TPaHCHIOPTHPOBKA 00pPa3L 0B

O160p 006pasuoB, TPaHCIOPTUPOBKY U XPaHEHHUE MTPOBOASAT B COOTBETCTBUU C!

MCOM 27 JIuarHOCTUYECKHE MPOTOKOJbI [UIsl PEryjJupyeMblx BpeaHbix opranusmon [IT 12:
®urorutasmel, 2016

I'OCT P 53135-2008 ITocamounblii MaTepual MiIOJOBBIX, STOAHBIX, CYyOTPOMUYECKUX, OPEXOIUIOIHBIX,

LIATPYCOBBIX KYJbTYpP U Yasd. TeXHUYECKUE yCIOBUS
Bulletin OEPP/EPPO Bulletin (2018) 48 (3), 414-424

7 MIPOBEJAEHUE AHAJIU3A
7.1 IloaroroBka k nmpoBenenuto [N P-PB
1. Pa3mMopo3uTh HEOOXOJMMOE KOJIHMYECTBO MPOOHPOK ¢ peakiuonHoi cmecsio «AllCandPhyto-BITK»
(kaxmasi mpoOMpKa paccuuTaHa Ha mocTtaHoBKY 50 peakiwii), BbLICpKaTh 15 MUHYT NMpH KOMHATHOW
TeMIeparype, IepeMeniaTh Ha MHKpPOICHTpU(dyre-BCTpsXuBaTelie W IEHTPU(PYrHpoBaTh B TCUCHHE
HECKOJIBKUX CEKYH/I IJIsl cOpoca Karelb.
2. B otnenpHON 4MCTON POOMPKE MOAXOAIIETO pa3Mepa CMEIIaTh:
21*(N+2) mxa peakiponHoit cmecu «AllCandPhyto-BITK»
0,5*%(N+2) mxa SynTaq (JIHK-monmumepasa),
rie N — konuuecTBO HMcciaeayeMbix o0pa3uoB, BkIw4yasgs OKO-B, 2 — koim4yecTBO KOHTpOJIeii
(IIKO, OKO).
Ipumeuanue. Ompuyamenvhvle xommpoau evidenenus (OKO-B) ananuzupyrom kaxk ucciedyemvle
oopaszywi, coxpansia npu I[I1L{P-PB nopsook oopazyos u OKO-B, komopwiii 6vin npu evioenrenuu HK.

Jlns ynoOcTBa pacyera BOCHONb3yHTECh TaOIUIEH.

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
SynTaqg 75 8 85 9 9,5 10 | 105 | 11 | 115 12 12,5 13
N 25 26 27 28 29 30 31 32 88 34 35 36
PC 567 588 | 609 | 630 | 651 | 672 | 693 | 714 | 735 | 756 777 798
SynTag 13,5 14 1145 | 15 | 155 | 16 | 165 | 17 | 175 18 18,5 19
N 37 38 39 40 41 42 43 44 45 46 47 48
PC 819 840 | 861 | 882 | 903 | 924 | 945 | 966 | 987 | 1008 | 1029 | 1050
SynTaqg 19,5 20 | 205 | 21 | 215 | 22 | 225 | 23 | 235 24 24,5 25

[TonmyyeHHy10 cMech TiepeMeniaTh Ha MUKPOLCHTPU(YTre-BCTpAXUBaTeIe U HEHTPUPYTHpPOBATh B TEUCHHE
HECKOJIbKUX CeKyHA. Pa3nuTe nomyueHHyro cMmech o 20 MkJ1 B mpobupku Ha 0,2 MiL.
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7.
8.

KO, OKO u uccrnenyembie o0pa3ibl pa3MOpPO3UTh, IEPEMENIaTh Ha MUKPOLICHTPU(DYTe-BCTPSIXUBATEIIC U

EHTPU(YTHUPOBATH.
Ilpumeuanue. Ecim obOpasenr JJHK comepxut copOeHT (MarHUTHBIA COpOEHT), HEOOXOAMMO HEHTpU(YTHpoBaTh 00Opasinl 1
MuHyTY Tipy 10-14 TBIC. 00/MHH. AJI TIOTHOTO OCaXaeHUs copbeHTa. [Ipu MCIIONb30BaHMHM MAarHUTHOTO COpOEHTa MPOOUPKH C
JHK nocne ueHTpudyrupoBaHusi YCTAHOBUTh B MArHUTHBIN IITATHB W J00aBieHHE OOPa3lOB MPOU3BOIUTH, HE BBIHHUMAs
MIPOOUPKH W3 IITATUBA.

Baectu B moarorosienusie 0,2 M mpooupku mo 5 mra OKO, ucciemxyeMbx 00pas3IioB U, B OCIIEIHIOK
ouepenp, [IKO (cM. 1. 5), ucronb3ysi HAKOHEYHHUKHU C a3pO30JIbHBIM 0apbepoM, TJIOTHO 3aKPBITh KPBIIIKH,
nepemMeniaTh Ha MUKpPOIICHTpH(YTe-BCTPAXUBATENIE U IIEHTPUPYTUPOBATH IPOOUPKHU ISl cOpoca Kareb.
[TomecTuTh IPOOUPKH B aMIUIU(PUKATOP B PEKOMEHIYEMOM TOPSIIKE:

Ne aueniku Oopaszey
1 KO «AllCandPhyto»
2 OKO
3 ucciedyemviti oopasey 1
4 uccnedyemwlii oopasey 2

7.2 Illposenenue I1LP-PB

7.2.1 llposenenue IIIP-PB nast npudopos RotorGene 6000/RotorGene Q
Bxuttounts mpubop B COOTBETCTBUU C MHCTPYKIIMEH 110 SKCILTyaTallHH.
3amycTuTh nporpammy «Rotor-Geney.
B okne «New Run / HoBblii TecT» BoIOpath BIIaAKy «Advanced / leranbHblii MacTepy», 3aTeM OIIIUIO
«Empty Run / Ilycroi madon» u Haxxats «New / HoBb1ii».
B otkpeiBiemcs: okHe BbIOpath T potopa «36-Well Rotor / 36-1yHouHBIii poTOp» W MMOCTaBHUTH
rajouky B okHe «Locking Ring Attached / Kosibio 3akpenJieHo», HaxaTbh «Next / Jasee».
B ortkpeiBIIeMcs OkHEe ycTaHOBHTH «Reaction Volume / O6bem peaknum» 25 MK, yopaTh rajaouky «15
pL oil layer volume / Oobem maciia / Bockay» u Haxath «Next / lanee.
B otkpeiBiieMcs: okHe HaxaTh KHONIKY «Edit Profile / Penakrop npoduas», naxare «New / HoBblii» u
BeiOpath «Cycling (default) / IluxknupoBanue (Mo ymouu.)». 3aaarth MporpamMmy aMiuTH(GUKAIUAA CO
CIIEAYIOUIMMHA TTapaMeTPaMH:

[Tar Tewmm., °C Bpewms Jerexnus Kpacurenu [ToBTOpOB
1 94 3 mins No acquiring 1
94 15 secs No acquiring
Cycling . FAM/Green 50
60 40 secs Acquiring R6G/Yellow

B okne «Edit Profile / Penakrop mpoguasy» Haxars KHONKYy «OK».
VCTaHOBUTH YyBCTBHTEIBHOCTh IpuOOpa B obmactu Hactpoek «Chanel Setup / YcranoBka kanamiay,
ucnosb3ys kiaasuiny «Edit Gain / YpoBenb curnana»:

Green-5

Yellow -6

Ipumeyanue. npu 603HUKHOGCHUU NPOOAEM (CEA3AHHBIX C 0CODEHHOCMbIO Padomuvl npudopa, a

UMEHHO C YCHIAHOBICHHLIM _ONMUMAIbHbIM _OUANA30HOM VPOSHA YCUICHUSA CUZHANA_(hiyopecueHyuu
NnO_UeeeblM_KAHANAM) Heo0X00umo npu_nociedyruux zanyckax npuoopa ona III[P-PB RotorGene
6000/RotorGene O na ymane 8 nynkma 7.2.1 npogecmu_agmomamuyecKyro OnmumMu3ayuio yposueii
CUZHAIA CO2TIACHO C1e0VIouiell UHCHPYKUUU:




10.
11.

12.

N

B oxne «New Run Wizard / Macmep nosozo mecma» naxcams «Gain Optimization /
Onmumu3sayus ypoeHs CUZHANAY .

B omkpuiswemcs okne navimu u naxcams Ha exkaaoky «Channel Settings / Yemanoexku kananoe.

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

B nossuswemcs oxne «Auto-Gain Optimization Channel Settings / Ycmanosxku Aemo-
onmumusauuu ypoeus cuznana» naxcamo «OK /IA» 0ns kasxcooeo kanana.

Ilocne 3akpuimus oxna «Auto-Gain Optimization Channel Settings / Ycmanoexu Aemo-
onmumusauuu ypoeus cuznanay nocmasums 2anouxy «Perform Optimization Before 1 st Acquisition /
Boinonnumes onmumusayuio npu 1-n waze oemexyuu» u nasxcamo «Close / 3axpoimeoy.

Haxars xiaBuiry «Next / laaee».

3amycTuTh ammunpukanuo kHonkou Start run / Crapr.

B mosBuBIIEMCst TIOcTie Hadajga paboThl MpuUOOpa OKHE CO CBEACHHSAMH 00 oOpa3lax BHECTH Ha3BaHUS
obpasmoB, B cronbie «Type / Tum» ykazate «Unknown / O6pasem» mas obpasios, «Positive /
Monoxurteabublin» 11t [IKO u «Negative / Orpunarensnsiiiy 11 OKO. Haxars kinaBuiry «Finish /
3aKOHYHUTHY.

ITo 3aBepuienun [1L[P-PB oTpaGoTtanHbie mpoOUpPKH yTUIU3UPOBATH B COOTBETCTBUU C PEKOMEHIAIIUSMU
o opranu3anuu [1[P naboparopun, cormacao MY 1.3.2569-09 «Opranusanus paboTel 1a00paTOpui,
UCIIONIB3YIONINX METOABl aMIUTU(UKAIMN HYKJICHHOBBIX KHCJIOT TP paboTe ¢ MaTepuaioM,
coJiepKaluM MUKkpoopranusmsl [-IV rpynn natoreHHOCTHY.

7.2.2 Tiposenenue INIP-PB nas 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 3aaTh IUKJIOTPAMMY CO CIIEIYFOIMMHU
napaMmeTpamu:
Sample Volume 25 pl
1. 95,0 C for 5:00
2. 95,0 C for 0:15
3. 60,0 C for 0:40

+Plate read
4. GOTO 2,49

END
Haxare OK u coxpaHHUTh MPOTOKOJI HA KOMIIBIOTEPE B yI0OHOM paboueii marnke.
BHectu cBenienus 00 oOpasiax u kpacutessix. s atoro Bo Bkiajike Plate Beiopats omuro Create New.
Haxarp kHonky Select Fluorophores. B nosiBusiemcst okue BbiOpath kpacutenu FAM, HEX. Haxarp
OK.
O003HauNTh Ha IUIAIIKE MECTOPACIIONOKEHHE 00PA3IIOB:
- [TepBas nmynka — IIKO. [l 3TOro BBIAETUTH JYHKY, B KOTOpoil Haxoautces npooupka ¢ I1KO, u B rpade
Sample Type BeiOpaTh cTpouky Positive Control.
- Bropas nynka — OKO. [{ns 3TOro BeIAENINUTH TYHKY, B KOTOpoi HaxoauTcs nmpobupka ¢ OKO, u B rpade
Sample Type Briopats ctpouky Negative Control.
- Cnenyromas JyHKa - UCCIIETyeMBbIi oOpasern 1, 3aTeM — ucclieyemMblil oopaserr 2 U T.JI. B COOTBETCTBUU C
1. Ilopsinok cienoBanusi 00pasnoB. /i 5TOTr0 BBIIEIUTH BCE OCTABIINECS JTYHKH, B KOTOPBIX HaXOATCS
npooupku ¢ oOpasiiamu, u B rpade Sample Type BeiOpats ctpouky Unknown.



10.

11.
12.

no

N oo

no

3anaTh U3MEpEeHHe CUTHajla BO BCEX MPOOMPKAx MO BHIOpaHHBIM KpacuteisMm. [ 3TOro BbIIEIUTH Ha
TIJIAIIKe JYHKHA CO BceMH ucciemayeMbiMu npobupkamu (Bkimodas [IKO u OKO) u mocTtaBUTh Tajouku B
kosoHke L.oad HanpoTHB Ha3BaHMI BCEX BHIOPAHHBIX B I1.5 KPacUTEICH.

3amaTh Ha3BaHUS BCEX HCCIENyeMBbIX 00pa3noB. /lyis 3TOro BBIACTUTH JYHKH, B KOTOPBIX HAXOIATCS
npoOupku ¢ oOo3HavyaembiM oOpasuoM. B rpade Sample Name BBectu (wnm BbIOpaTh M3 yke
UMCIOLIUXCS) MMSI COOTBETCTBYIOIIEro oOpasna. 3areM IMOCTaBHTh Tajlouky B coceaHeil rpage Load.
[ToBTOPUTH TO K€ caMoe sl OCTaBIIMXCS 0OPA3IOB.

Haxate OK. J/laTh uMs 1U1amike ¢ yka3aHUEM JaThl SKCIEPUMEHTA M COXPAaHUTH IMOJYYEHHBIN (ailn Ha
KOMIThIOTEPE B YI0OHOM paboueii mamnke.

Hauatpe paboty npubopa. st aToro BeiOpaTh 3akiaanky Start Run, B xoTtopoi Haxkarh kiapuiry Start
Run. 3agate ums Oyaymiero ¢aiina ¢ ykazaHuem JaThl MpoBeneHus dkcriepuMenTa. Coxpanuts ¢aiin Ha
KOMIIbIOTEpE B y100HOI paboyeii marnke.

3adukcupoBarh B pabodeM KypHalle Ha3BaHue ¢aiina.

I[To 3aBepmenun I1L[P-PB orpaboTannbie mpoOUPKH yTHIM3UPOBATh B COOTBETCTBUU C PEKOMEHIAIUSIMU
no opranm3anuu I[P maGopatopumn, cormacao MY 1.3.2569-09 «Opranuzamnus paboTsl JadopaTopui,
UCIIONB3YIOUIMX METOJbl aMIUTM(DUKAIMU HYKJICHMHOBBIX KHUCIOT TMpu paboTe cC
coJiepKaiuM MUKpoopranusmsl [-1V rpynn natoreHHOCTHY.

MaTcpuaiomM,

7.2.3 Ilposenenue I P-PB nias npudopos AHK-32 (32M, 48).

Bxirounts mprGop B COOTBETCTBUU C MHCTPYKIIMEH MO SKCILTyaTallku.

3anyctuts nporpammy ANK Shell.

BriOpate Brianky «bwlcTpslii ctapTy. B nosiBuBmemcs okHe BbiOpaTh kpacutenu FAM, R6G. 3amate
uMs Oyayiero daiina, a Takke BbIOpaTh THI Tprbdopa (32 npobupku muinu 48 mpoOUpoK).

B oxHEe « AMIUIM(PMKATOP» 3a/1aTh IPOTPaMMy aMILTH(PHKAIIH.

Tun Temnepatypa, | Bpewms,t, | HaOmonenue | Pacuer
T, C CeK.
H3oTepma
1 95 300 BxiroueHo
[Muxnorpamma
(50)
1 95 15 Bxmroueno
2 60 40 BxroueHo Bxiroueno

Bo Bkinagke «O0pa3ub» BHECTH ONKCAHUE UCCIEAYEMbIX 00pa3lioB U pacCTaBUTh 0Opa3Ilbl MO TUIAHILIETY.
3aHecTH B paboumii )KypHai Ha3BaHUeE (ailsia JaHHBIX, COOTBETCTBYIOIIEE UCCIIEAOBAHUIO.

Jlnis 3amycka uccienoBanust HaxaTh CTapr.

ITo 3aBepuienun I1L[P-PB oTpaGoTtanHble poOUpPKH yTUIU3UPOBATh B COOTBETCTBUU C PEKOMEHIALIUSAMU
no opranm3anuu [P mabGopatopumn, cormacao MY 1.3.2569-09 «Opranuzamus padoTsl JadopaTopui,
UCIIONB3YIOUIMX METOAbl aMIUIM(UKAIUN HYKJIEMHOBBIX KHUCJIOT MpH paboTe ¢ MaTepuaioM,

COACPIKAIMUM MUKPOOPIraHU3MBbI -1V TpYIII MaTOT€HHOCTU) .

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

Bxutounts mprboOp B COOTBETCTBUHU C WHCTPYKIIMEH 110 SKCILTyaTallHH.

3anyctuth nporpammy «RealTime_PCRy.

[lepen mpoBenaeHWEM aMIDITH(QHUKAIMA HEOOXOTMMO 3allOJHHUTH TIPOTOKON HCCICIOBaHUS (BKIAIKa
«IIpoTokoJ»). B xax10i cTpoke HEOOXOAUMO OTPEIAKTUPOBATH CIEAYIOIINE TaHHbIE!

- Ne (Homep mpobupKn)

- R (mo6aBnenue ny0eir)



- T TPOGUPKH (00pasert, MOJIOKUTELHBIA KOHTPOJIb, OTPUIATEIBHBIA KOHTPOJIb U T.JI.)
- bayopodopsr (FAM- cnenmdura, HEX— BIIK.)

4. Tlocne 3amonHeHus TaOIUIIBI C TaHHBIMH O MPOOMPKAX HEOOXOIMMO YKa3aTh PacHoIOKEHHUE TIPOOUPOK B
6noke ammmudukaropa. Pacnonoxenue npo6upok B 010ke aMIuM(uUKaTopa cXeMaTHUYHO 0TOOpaXkaeTcs B
IIPaBOM HUKHEHN YaCTU OKHA.

5. 3Bamyck mporpamMmbl  amMIDIUGUKAIMKA ~ OCYIIECTBIACTCS BO  BKJIAAKEe «3amycK HpPOrpaMMbl
aMIuInpuKAIAN.

6. Ilepen 3amyckoM HeoOXOAMMO BBIOpaTh 3apaHee CO3AAHHYIO MNPpOrpaMmy aMILIMQUKALMH,

OTPEaKTUPOBATh 00BbEM paboueii cMecH B Mpodupke (25 MKI).
[MapameTpsl aMITUDUKAIIH:

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

2 00:40 60,0 Bxirouena

7. Haxarp kHOTIKY «3allyCTUTh NPOrPaMMYy».

8. Ilo 3aBepmenun I1LIP-PB oTtpaboTannbie mpoOHPKH YyTHIM3UPOBATH B COOTBETCTBHH C PEKOMEHIAIMSIMA
no opranusanuu I[P mabGopatopuu, cormacio MY 1.3.2569-09 «Opranuzanusi pa0doTel 1abopaTtopuii,
MCIOJIB3YIOUINX METOJBI aMIUTH(HUKAINK HYKJIECHHOBBIX KHCIOT MPH pabdoTe C MaTepHaIOM, COAEPIKAIIUM
MHUKpoopraiusmsl [-IV rpynn naroreHHOCTI.
7.2.5 lIposeaenue IIP-PB pias mpudopa QuantStudiob.
1. BkitouuTh npuboOp B COOTBETCTBUU C MHCTPYKIMEH 110 3KCILTyaTaluH.
2. 3anyctuth 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: Ilopsiook camocmosmenvro2o cozoanust npomoxona «Phyto_ DNAy
A. Bxniouums npubop 6 coomeemcmauu ¢ UHCmpyKyuel no d9KCniyamayuu.
b. 3anycmums npoecpammy «QuantStudio Designs & Analysis Softwarey.

B. Haosicamwv knonky Co30amsw 3xcnepumenm (Create New Experiments) ISR 3,
sxnaoke Ceoiicmea (Properties) ¢ cmpoxe Hazéanue (Name) zadamo ums (nazeanue) Phyto DNA
axcnepumenmy. Haswcamo enuzy oxna knonky /anee (Next).

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

File 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 sxnaoxe Ipomokon (Method) 3adame yuxnoepammy co credyowumu napamempamu.

O6wem (Volume) 25 ul

Bpewsi Pecucmpayus Yucno
Hlae Cmaous Temnepamypa Bpems U3MeHeHUs pay
cueHana YUKI08
memnepamypbl
1 Yoeporcanue 95°C 05:00 3,18°C/s -
1 P 95°C 00:15 3,18°C/s 50
2 4 60°C 00:40 2,44°C/s o]

Haowcamo knonky Janee (Next).

ViepaaHue/HHKY DalHiA

95 =C

00:05:00

=
3.18°C/S

3.18°C/8

P

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

HImp

95 °C

00:00:15

2.44°C/3

50x

0 “°C

60 =C

00:00:40

-7 0]

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

Plate Attributes

Passive Reference

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

KaHauwl 0Jisk Cuumvléanus ghnyopecyenyuu. /s 3mo2o HeodXo00UMO 8bINOIHUMY CledVioujue 0eticmeus:
- B nepsoii cmpoxe 6 epaghe Hazeanue (Name) emecmo Target I nanucamos FAM. B epaghe

Penopmep (Reporter) sviopams FAM. B epaghe F'acumens (Quencher) ssiopams NONe, Hadicas na siuetiky.

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

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

Hascae Ha ;meﬁky.
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JK. Jlna  coxpamenus npomokona naxcamv Knonky Coxpanums (Save)
Coxpanums npomoxon «Phyto_ DNA» 6 yoobnyio nanky.

Quick

O W Fam

O

Setup

Targets

Name

HEX

FAM

vic

Advanced Setup

Add

Reporter

Mone

None

Quencher Comments

[# Action
Task

w

Quantity

W

O Save

¥

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

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

Software

W

6. CxonupoBarth moJry4yuBInyrocs tadiauiy Excel B nporpammy npubopa. Beiaenuts Bce 00pasiibl 1 B

Ta0JIMIIe TOCTAaBUTh TAIOYKHU BO3JIe (IIyOpeCIeHTHBIX kpacuteneil. Haxare kHornky Jdasee (Next).

7. Hagatp paboty npubopa. J{ist aToro Haxkmure Ha kHonky HauvaTeh mporon (Start Run) u BeiOpats

HYKHBII cepuiiHpli HOoMep mnpubopa. 3amath ums Oyaymiero Qaiina ¢ ykazaHUEM JAaThl MPOBEACHUS

skcriepuMenTa. CoxpaHUTh (aiill Ha KOMIIbIOTepe B y100HOI paboueil mamnke.

8. Tlo

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

pexkoMennanusmu 1o opranusauuu [P mabopatopuun, cornmacao MY 1.3.2569-09 «Opranuzanusi paboThl

nabopaTtopuid, MCIONB3YIOMUX METOAbl aMIUTH(QHUKAIIMN HYKJICHHOBBIX KHCJIOT MpPU padoTe C MaTepHaoM,

coaepx’alum MUKpoopranusmel [-1V rpynn naroreHHoCcTI.

7.2.6 TIposenenue IIP-PB nist npudopa Gentier 96E/R
1. BxiouuTh IpUOOp B COOTBETCTBHH C HHCTPYKIIUEH 110 DKCIUTyaTaI[HH.
2. 3amyctuth nporpammy Real-time PCR System
3. Haxars New Experiment
4. B OTKpBIBIIEMCS OKHE 3371aTh UMs 3kcriepuMenTa (Experiment Name) u BoIOpaTh manky Jjist

coxpanenus (Save Path)

5. Haxats New
6. Bo Briaake Run Setting 3agate nporpaMMy aMITH(UKAIUK CO CISTYIONMMH TapaMeTpam
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

7. Bo Bkianke Experiment BeictaBuTh 00beM peakiionHon cmecu 25 Mk (Reaction Volume 25pL)
[Tepeiitu Bo Biaaky Sample Setting

o

9. 0O0603HAYNTH Ha ITJIAIIKE MECTOPACIIONIOKEHNE 00PA3IOB:
- Ilepas nynka — IIKO. [lns 3TOro0 BRIAENIUTH JYHKY, B KOTOpoi Haxoautcs npobupka ¢ [IKO, u B rpade
Sample Type BeiOpaTh cTpouky Positive.
- Bropas nynka — OKO. {7151 3T0ro BBIAETUTH JTYHKY, B KOTOpO# HaxonuTcs npodupka ¢ OKO, u B rpade
Sample Type BriOpaTh cTpouky Negative.
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- Cnenyromast JIyHKa - HCCIIeyeMbIid oOpaserr 1, 3aTeM — ucciaeayeMplid 00pasel] 2 ¥ T.JI. B COOTBETCTBHUH C

.4 [lomecTUTh MPOOMPKHU B aMIIM(PUKATOP B PeKOMEHIyeMOM MopsiaKe. J[Js 3TOro BBIIETUTH BCE

OCTaBIIMECS JYHKH, B KOTOPBIX HaXoIsATCS MpoOHpKHU ¢ oOpasuamu, u B rpade Sample Type BeiOpath
crpouky Unknown.

10. 3apaTe U3MepeHHne CUrHajga BO BCEX NMPOOMPKAX MO BHIOPAHHBIM KpacuTeNsM. J{Jis 3TOro BBIACIUTH HA
TUTAIIKE JIYHKH CO BCeMH uccieayemMbiMu podupkamu (Bkiatouast [IKO nu OKO) u mocTaBUTh rajouky B
koJjionke Dye na kpacurtemsix FAM u HEX.

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

ITo 3aBepmenuu [11[P-PB oTpaGoTanHbie mpoOHpPKH YTUIU3HPOBATH B COOTBETCTBUHU C PEKOMEHIAITUSAMU T10
opraam3anuu [11[P naboparopun, cormacao MY 1.3.2569-09 «Opranuzarus paboTsl 1ab0paTopuid,
UCIIOJIB3YIOUIUX METObl aMITU(UKAIIMN HYKJIEMHOBBIX KUCJIOT MPU paboTe C MaTepruagoM, COAepKalluM
MHKpoopranusmsl -1V rpynn nmaroreHHocT».

7.3 Ilpoueaypa u3mMepeHusi pe3y/ibTaTOB aHAJIN3A

Onenky pe3ysbTaToB MpoBoAiT ¢ nmomoinsio 110 mpubopos ans [MLP-PB, nanpumep, «AHK-32 (32M,
48)», «CFX-96» nunu skBUBaNEHTHBIX UM (CcM. 1. 5.1 HacTosAIel nHCTpYKIMHK ). Kputepuem peructpauu pocra
cUTHaja QuIyopecieHIny (Haaudue KHHeTHISCKOW KpUBOM pocta curHana (uyopecuennun) B [10 mpudopos
SBJIICTCS BeMWYHMHA rmoporoBoro nukia Ct, xoropas o3HauaeT 0Oy BemuumHy MeHee 50. OtcyrcrBHe
peructpauuu pocra curtana mpubdopom omnuckiBaercs 110 mpubopa, Hampumep, Kak IpeaenbHas BEIMYMHA
noporooro nukiaa (Ct > 50 B mpubopax «AHK»), nmu6o kak ee orcyrctBue (N/A B mpubopax (Gupmbl
«BioRad») u Tt.. INogpobHas wHDOpManus NpHUBEACHA B PYKOBOJICTBE IO SKCIUTyaTallMd KOHKPETHOTO
npuoopa.

7.4 O6padoTka pesyanstaros IIL[P-PB
7.4.1 Tlopsinok ouenku pedyabraToB [1LP-PB nns npuéopos RotorGene6000/RotorGene
1. Tlocne 3aBepuieHus aMIUTH(PHUKALINN OTKPBITH HYKHBIH (haitn B mporpamme «Rotor-Geney.
2. Haxarp B wMeHwo mnporpammbl «Rotor-Gene» kiaBumry «AnalysisS/AHanm3», BbIOpaTh 3aKIalIKy
«Quantitation/Koju4ecTBeHHbIIT».
3. BniOpath cTpoky ¢ kpacuteiem Green u Haxkarh kinaBuiry «Show/Iloka3arte». B OTKpbIBIIEMCS OKHE
MIOSIBATCSI KHHETUYECKUE KPUBBIE B JIOTapU(MHUECKOH HIKaJIE.
4. B menmo okHa «Quantitation Analysis/KoJinuecTBeHHBII aHAJIN3» aKTUBHPOBATH:
«Linear Scale//Iuneiinas mkama»
«Dynamic Tube/Iunamuy. ¢pon»
«Outlier Removal/¥crpanenue Boiopocoy» - 10%

«Slope COI’I’ECUKOppeKT. YKJOHA». [Ipumeuanue. [Ipu evinoanenuu onepayuu «Koppexyus ykiona» neodxooumo
cneoums, 4moovl He NPOUCXOOUNO KAPOUHANLHBIX UBMEHEHUll 8 pPUCYHKe KUHeMmUYecKUux Kpuevlx (Hanpumep, Kpuegvle 6e3
noovema gyopecyenyuu nocie «Koppekyuu yKIoHay npeoopazyiomcs 8 JUHUU ¢ NOJOHCUMENbHOU OUHAMUKOU (ryopecyenyuu
u yenom uaxaoua). Ecnu 6 pe3ynomame npogedeHus OAHHOU onepayui npoucxoosam KapoOUHAIbHble USMEHEeHUs 6 PUCYHKe
KuHemuueckux Kpugvlx, mo onepayuto «Koppexyus yxionay moocno nposooums TOJIBKO oOna obpasyos ¢ noovemom
¢ryopecyenyuu 6 dannom xauane, m.e. IHOJIOKHTEJ/IBHBIX no oannomy kanany!

B wmenio «CT Calculation/Berunciesne CT» ycTaHOBHUTH 3HA4YCHUE [UI TOPOTOBOM JIMHUHU
«Threshold/ITepor» - 0,05 u «Eliminate cycles before/Mckiaounth mukiani 10» - 10.

Ipumeuanue. Ecnu ne yoaemes ycmanosums 3nauenue nopoza na yposwe 0,05 usz-3a ¢onogvix ¢uyxmayuil pryopecyenyuu
OMOENbHBIX KPUBLIX, MO MONICHO NOOHAMb 3HAUEHUe NOPO20sotll TuHuu 0o duanaszona 0,05-0,1.

5. [IIpoBecTu mHTEpHpETALMIO PE3YJIHTATOB, KAK OMKMCAHO B I1.7.6 HACTOSIIEH HHCTPYKITUH.
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7.4.2 O6padorka pesyabtaToB [II[P-PB nias npu6opa CFX96
1. OrkpoiTh Qaitn B nporpamme «Bio-Rad CFX Manager». [{ns storo B menio File Beiopars Open—Data
File, naiitn oOpabatbiBaeMblii (hailsl 1 OTKPHITH €ro.
2. YcTaHOBHTH pacyeT pe3ysbTaToB aHaiM3a MeTogoM Regression. [{ist atoro B meHto Settings Beiopats C(
Determination Mode—Regression.
3. IlpoBecTH MHTEPIPETALHUIO PE3YIbTATOB, KaK OMMCAHO B I1.7.6 HACTOAIICH HHCTPYKIIUH.

7.4.3 OopadoTka pesyabraToB IIIP-PB nist mpudopos Dtprime/Dtlite
1. Tlocne 3aBepieHus aMIuT(pHUKALMK OTKPBITh HYKHBIH (haiin B mporpamme «RealTime PCRy.
2. Tlepen oneHKOH pe3ynbTaTOB HEOOXOAMMO YCTAHOBUTH CIEAYIONINE HACTPOUKH:
— Tun ananuza: MyJabTHILIEKC
— Merona: I'eomeTrpuyecknii

o QIR .. v
— BBI6paTB OIITUYCCKHUU KaHaJl

— B mpaBoM HmKHEM yriy OTKpPHITh «PeXKHMMBI NMPOCMOTPa JaHHBIX»; BBIOpaTh «Pexum
Fam/Hex/Rox/Cy5»

Auto
— Tlox rpadukamu HakaTh ABTOIIKAJY |~ el JUTSl BBIpAaBHUBAHUS
— B Tabnuue cripaBa BeIOpath B 3aknajke «Pe3yabrarbdy « MyJabTHILIEKC»
3. TlpoBecT HHTEpIPETAIIUIO PE3YIHTATOB, KAK OIUCAHO B 1. 7.6 HACTOSIIEH HHCTPYKITUH.

7.4.4 Oopabotka pesyabraToB [ILP-PB nis npudopos AHK-32 (32M, 48)
1. Tlo okoHYaHMM 3aBEPIIUTH HCCIEAOBAHNE B COOTBETCTBUH C MHCTPYKLIUEH K IPHOODY.
2. B nporpamme «ANK Shell» naxxats «IIpocmoTp ¢aiiioB 1aHHBIX» U OTKPBITH (Paiil ¢ pe3ynbraTaMu
UCCIIeIOBaHMsI, BBIOPAB €ro B Mamke COOTBETCTBYIOIIEro pubopa.
3. IlpoBecTu MHTEpHpPETALUIO PE3YIBTATOB, KaK OMUCAHO B I1.7.6 HACTOSIIEH HHCTPYKIUH.
7.4.5 OopadoTka pesyabraToB [ILP-PB nis npudopa QuantStudiob.
1. [Mocne 3aBepiieHus aMIUTUHUKALNUN OTKPHITh HYXHBIN (aitn B mporpamme «QuantStudio Designs &
Analysis Software» nau «Design and Analysis».

2. [IpeoOpa3oBaTh KHHETUYECKHE KPUBBIEC B JIMHEHHYIO mIKary. J[s 3TOro HakaTh Ha UKOHKY IlokazaTte
HacTpoiiku ¢aiina (Show Plot Settings). B mosiBuBmemcs okHe BbiOpath Tun rpaduxa — JIuneinblit
(Graph Type — Linear).

3. TlpeoOpa3oBarh MosydeHHbIC JaHHBIE B HEOOXOAMUMBIN (pOopMAT C MOMOIIBIO crenuaabHoro mabnoHa Excel
st QuantStudioS, akrtyanen B ciaydae 00paboTKH pe3yibpTaToB B mporpamme «QuantStudio™ Design &
Analysis  Software» (moctynen Ha caiite OOO «CuHron», maponb mis .rar  Syntol42!
http://www.syntol.ru/).

4. IIpoBecTu MHTEPIIPETALIMIO PE3YJIHTATOB, KaK OMKUCAHO B I1.7.6 HACTOSIIEH HHCTPYKIIUN

7.4.6 O6padoTka pesyantaTos IIIIP-PB nis npudopa Gentier 96E/R.

1. Tlocne 3aBepleHUs] aMIUTU(HUKALIMN OTKPBITH HYKHBIH (haitn B mporpamme Real-time PCR System.

2. Tlepeitn Bo ckiaaky Analysis m mpoBecTH WHTEpHpeTanuio pe3yibTaToB, KaK OMUCaHO B 1.7.6
HACTOALIEH MHCTPYKIIMH.
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7.5 Y4er pe3y1bTaTOB aHAJIN3A

PesynbTaThl aHANIM3a HE MOJJIEKAT YUCTY:

- B ciaydae otcyrctBus peructpauuu pocrta curHana OKO wu  OKO-B 1no kanamy
R6G/HEX/Yellow/V I C (moxH00TpUIaTENBHBI PE3yIBTAT BCETO KCIIEPHMEHTA);

- B ciydae peructpaiud  pocta curHaia OKO (OKO-B) mno kamany FAM/Green
(JIO)KHOTTOJIOKUTENBHBIA PE3yJIbTAaT BCEro JKclepuMeHTa). Bemwmumna moporooro mnwukia Ct mpu stom He
UMeEeT 3HAUYCHUSI.

- B CJly4ae OTCYTCTBHSI PETHCTPAIMM POCTA CUTHAIA B MIPOOHUPKE C MCCIIEyEeMbIM 00pa3IoM 10 KaHay
R6G/HEX/Yellow/VIC  omHOoBpeMeHHO ¢  OTCyTCTBHMEM cHTHama mo  kaHany FAM/Green
(JTO)KHOOTPHUIIATENILHBIN PE3yJIbTAT B KOHKPETHOH MpoOUpKe);

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

PesynbTaThl aHANIM3a MOAJIEKAT YUETY:

- B ciydae oTcyTcTBUs pocta curHama (uyopecuenuud OKO (OKO-B) no kamany FAM/Green
OJIHOBPEMEHHO C perucrpanueii pocra curnaina mo kanary R6G/HEX/Yellow/VIC;

- B Clly4ae pETHCTpallMd pOCTa CUTHajda B MPOOUPKE C HCCICIyeMbIM O00pasloM [0 KaHaly
R6G/HEX/Yellow/VIC ogHOoBpeMeHHO ¢ OTCYTCTBHEM cUrHaa 1o kanaiy FAM/Green;

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

Peructparnus pocra curaana GryopecieHIIuu B MUKPOIIPOOUPKE € MCCIEAYEeMbIM 00pa3IioM Mo KaHaIy
FAM/Green cBumeTensCTBYyeT O Haimuuu B oOpasie crnenududeckoro ¢parmenrta JIHK Candidatus
Phytoplasma sp.. Benuunta moporosoro 1ukia Ct mpu 3ToM He UMEeT 3HAUCHHSL.

WHTepnpeTannio pe3ybTaToB aHAIM3a IPOBOIST COTIACHO TaOJIHIIe.
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7.6 UuTepnipeTanusi pe3yjabTaTOB aHAJM3A ¢ HCNOJIb30BaHHEM HA00pa peareHToB
« Candidatus Phytoplasma sp. -PB »

Kunerndeckast KpuBasi pocta CHTHaa
GryopecueHINH 10 KaHATy

R6G/HEX/
FAM/Green Yellow/VIC O6pa3ernt WNurepnperanus
Candidatus Phytoplasma BIIK
sp.

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

" mioboii KO Candidatus Phytoplasma sp.
OKO-B
- + Kont aMHWHaluA U UHT I/I6I/IpOBaHI/Ie OTCYTCTBYIOT
OKO
_ + B pobe HE oOHapyxeHa JTHK
Do6a Candidatus Phytoplasma sp.
<40 ct ioGoi P B  mpobe  ob6mapyxena JIHK  Candidatus
— Phytoplasma sp.
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8 YCJIOBUSA XPAHEHUSA, TPAHCIIOPTUPOBAHUSA U DSKCIUIYATAIIUU

8.1 YcaoBus xpanenust

Ha6op pearenror «Candidatus Phytoplasma sp. -PB» ciiefyeT XxpaHuTh B CyXOM, 3alIMIIICHHOM OT CBETa
MecTe npu temieparype oT MuHyc 18°C no munyc 20°C. CyMMapHbIil CPOK XpaHEHMs IpU TEMIEpaType OT
witoc 2 Ao mwitoc 8°C He JOJKEeH MPEBBIIIATh 5 CYyTOK B TEYEHHE CPOKa FOJTHOCTH Habopa peareHToB.

8.2 YcJ10BHSI TPAHCIIOPTHPOBAHMS

TpaucnoptupoBanne Habopa pearentoB «Candidatus Phytoplasma sp. -PB» 10/KHO ITPOH3BOIUTHCS
KPBITHIM TPAHCIIOPTOM (aBTOMOOMIIBHBIM, KeJIe3HOAOPOKHBIM JINOO BO3AYLIHBIM) MIPHU TEMIIEpAaType OT MUHYC
18°C mo munyc 20°C. JlomyckaeTcsi TpaHCIIOPTHPOBAHUE JI0 5 CYTOK Ipu Temmepatype a0 mitoc §°C.

8.3 Cpok rognoctu

Cpox rognoctu Habopa «Candidatus Phytoplasma sp. -PB» cocrasiisier 12 MecsiiieB ¢ JaThl BBITyCKa
MPEINPUATHEM-U3TOTOBUTEIICM.

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

8.4 Undopmanus no 6e30nacHON yTHIM3ALNH

Hcnonp30BaHHbBIE MPOOMPKH € aMIUIMKOHAMH, HAKOHEYHHKH, ITEPYATKH, BETOMIb JJIs 00pabOTKH
noBepxHocrter B [1L[P-6okce, coOMparOT B MJIACTUKOBBIE 3aKPHIBAIOIINECS EMKOCTH, BEIHOCAT B Pa00O4yI0 30HY
4-1 (mbo creuManbHO TMPEJHA3HAYCHHOE BCIOMOTATEIbHOE IIOMENIEHUE) C IEeNbl0 MOCIETYyIOIIeH
uHaktuBaimu (MY 1.3.2569-09).

Habops! ¢ UCTEKIIUM CPOKOM T'OJTHOCTH, a TAKXKE B CIydae MOBPEXKICHUS YIAKOBKH, YTUIU3UPYIOT O
KJaccy A, Kak SIUIEMHUOJIOTHYECKH Oe30macHble OTXO0AbI, Mo coctaBy mnpubmmkenHeie k TBO (CaunlluH
2.1.7.2790-10).

8.5 'apanTuiinbie 00513aTEJILCTBA MPOU3BOAUTEJIS

[TpeanpusTre-npON3BOIUTENh TAPAHTUPYET COOTBETCTBUE (PYHKIIMOHAIBHBIX XapaKTEPHCTUK HaOOpa
TpeOOBaHMSM, YKa3aHHBIM B TEXHHUYECKOH M IKCIUTyaTallMOHHOW JOKYMEHTAIlMH, B TEYCHUE YCTaHOBJICHHOTO
cpoka romHocTH (12 MecsieB) npu cOONIOICHUN BCEX YCIOBUH TPAHCTIOPTHPOBAHUS, XPAHEHUS M IPUMEHEHHS.

Pexnamanmu Ha kadectBo «Candidatus Phytoplasma sp. -PB» HampaBisaTh Ha mpeanpusTHe-
m3roroButenb OO0 «HIID Cuntom» (125499, Mocksa, Kponmranrckuit 6ynsBap, 1. 39, k.1., mom 1 xom.
43/PM 12-3, Ten. (495)984-69-93, tdaxkc. (499)977-74-55, E. mail: syntol@syntol.ru).

[lpu BBIABICHUM TOOOYHBIX [CHCTBHUI, HE YKa3aHHBIX B HHCTPYKIMU MO MPUMEHEHHIO Habopa
pEareHTOB, HEXENATEeIbHBIX PEaKIUi MPH €ro MCIOIb30BaHUH, (PAKTOB U OOCTOSTENIHCTB, CO3MAIOIINX YIPO3Y
KM3HM W 3JI0POBBI0 TpaXJaH M MEAMIMHCKUX pPa0OTHUKOB TPU NPUMCHEHHMH Habopa pearcHTOB,
PEKOMEH/IyeTCsl HamlpaBUTh coodmieHne Ha mpeanpustue-usroroputeis OO0 «HII® Cuntom» mo azapecy,
YKa3aHHOMY BBIIIIC, U B YIIOJIHOMOUYCHHYIO FOCYIaPCTBEHHYIO PETYIHPYIOIIYIO OPraHU3aIMI0 B COOTBETCTBUH C
JEHCTBYIOIINM 3aKOHOAATEILCTBOM.

Jara nmocneaneit penakmun: 05.12.2025.
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