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Ha6op pearenTon
nJis BeisiBjiennsi JTHK Bo30yauTesnsi paka kaprodesst MeToa0M NMOJUMEPA3HOM
LeNHOI peakunu B peajJbHOM BPpEeMEHHU
«Synchytrium endobioticum - PB»

HNHCTPYKIMHS no npumMeHeHu1o



1 HABHAYEHUE U OBJIACTSH IPUMEHEHUSA
1.1 ITotHOE HA3BaHUE

Ha6op pearenros st BoisiBienus JJHK Bo3Oynutens paka kaprodelns METOAOM MOTUMEPAa3HOH EeTHON
peakiuu B peabHOM BpeMenu «Synchytrium endobioticum -PB»y.

1.2 O6saacTh NIpUMEHEHUA

Habop pearentoB «Synchytrium endobioticum -PB». mnpennasnaden mas oOnapyxenus JHK
Synchytrium endobioticum. JlauubIi rpub mopakaeT UCKIIOYUTEILHO KapTodens (Solanum tuberosum).

TuUnuYHBIM PU3HAKOM TIOPAXKEHUs] PaKoM KapTodes sBiseTcsi 00pa3oBaHHWE HApOCTOB Ha KIIYOHSX
KapTtodens, CToJOHAX M KOpHeBOM mielike. [lpu cuiabHOM pa3BUTHH 3a00J€BaHMS HAPOCTHl MOTYT
00pa30BBIBATLCS TAaKXKE Ha CTEOJIe, JIMCThAX M LIBETKaX. B mepByr odepe/pb MOpakaroTcs IIa3Ku KIyOHEH U
MoJI0/1bIe pocTKU. KOpHU He mopakaroTcs.

[To BHEHIHEMY BUy HAPOCTHI HATIOMHHAIOT IBETHYO KarmycTy. OHU MOTYT OBITh Pa3IMYHON BETUYHUHBI
— OT MEJIKO# FOPOIIUHBI IO pa3Mepa, MpeBbIIIaiiero KiydoeHb. HapocTsl, 0Opasyromuecs moj 3emiei, 6emoro
[[BETa, HA HAJ3EMHBIX YacTAX pacTeHUi — 3eieHble. K KOHIy Beretaiuu KapTodeis HapoCThl TEMHEIOT U
3arHUBAIOT.

HaGop MoxeT OBITh MCIIOJIb30BaH B JIAOOPATOPHBIX IEHTPAaX M MHCTHTYTaX, MPOBOISIINX KOHTPOIb
KapaHTHHHOTO (DUTOCAHUTAPHOTO COCTOSHHS PACTEHHi, B TOM 4YHCJIE IOCAJOYHOr0 Marepualia B IIEJSX
obnapysxkenust JJHK Synchytrium endobioticum. HaGop mo3BosisieT KadecTBEHHO ONPEACTUTD, COACPKHUTCS JIH B
o6pasue JIHK Synchytrium endobioticum.

JluarHocTvKa pacTeHuil Kaprodels ¢ momolnpo Habopa «Synchytrium endobioticum -PB» Bo3moskHa
Ha BCEX 3Talax €ro BEreTallMOHHOTO Pa3BUTHSA METOJIOM MOJUMEPA3HOM IEMHON PEeaKIiy B pealbHOM BPEMEHH
(TTLIP-PB).

2 XAPAKTEPUCTUKA HABOPA

KomrmoHeHTbI Habopa SBJISIFOTCS OJHOPA30BbIMHU.

Habop pearentoB «Synchytrium endobioticum -PB» He TpeOyeT TeXHHYECKOrO OOCIYyXHMBAHUS U

KaJIMOPOBKH.
2.1 CocraB Hadopa
Ha6op peareHToB cOCTOUT U3 4 KOMIIOHEHTOB.

Ne CocTaB KOMIJIEKTA Onucanune O0BbeM Koa-Bo

[Ipo3paynas KUIKOCTh

1 | Peakmonnas cmech «S.endo-BIIK»
CBETJIO-CUPEHEBOTO 1IBETA

1,10 M1 | 2 npobupku

npo3payHas OecrBeTHas

- +
2 | SynTaq AHK-nosmmepasa T+, 5 en/mMin KHIKOCTD

0,05 mn | 1 mpobupka

[TonoxuTenpHbIN KOHTPOIBbHBIN 00pasell,
3 | comepexaruii JIHK Synchytrium endobioticum
ITKO «S.endox

IIpo3pavyHas 6eCHBeTHa}I

0,10 mn | 1 mpobupka
KHIKOCTD

po3pavuHast 6CCLIBeTHa$[

4 | OtpunarenbHbIil KOHTpONIBHBINA 00pazer;, OKO
KHUJIKOCTb

0,20 mn | 1 mpobupka

2.2 KotmyecTBO aHAJIM3UPYEMbIX NPOO
Habop paccuuran Ha npoBenenue 100 peakiuii, BKito4ass KOHTPOJIbHBIE 00pPA3IIbI.

2.3 llpuHuun meroaa.
Oobnapyxenne crnenupuueckux ¢parmenroB JIHK  Synchytrium endobioticum ocHoBano Ha

WCIIOJIb30BAHUH METO/1a MYJIbTUILUIEKCHON NOJMMEPA3HON LIETTHON PEAKIMH C MOJYyYEHUEM PE3yJIbTaTa B PEKUME
peansHOro Bpemenu — [11{P-PB.

B ocnoBe meroma IIL[P-PB nexuT u3MeHeHue curHaiga (QIyopecUEHIMH B XOJ€ peakiuH. ITO
U3MEHEHHE  TPOMCXOAUT  Onarojapst  HcCmosib30BaHMIO  crneuupuyeckoro  ans  uckomoit  JIHK
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OJINTOHYKJICOTUTHOTO 30H/a, KOTOPBIHA, MOAO0HO MpaiiMepy, B XOJAC PEaKIIUU CBA3BIBACTCS C OJTHON W3 IIETeH
ammmkoHa. K 5 w3’ koHmam 30Hma mnpucoeauHeHbl Quryopodop u  Tacurenb  (QIIyopecleHINH
COOTBETCTBEHHO. [Ipu BO30Yy)IeHUN MOIEKYIbl (hiyopodopa CBETOM OIMpeneeHHON JIWHBI BOJHBI JaHHAs
MOJIEKyJla WCITyCKaeT CBET IPYrod JUIMHBI BOJHBL. 3a CUeT OJIM30CTH MOJIEKyn ¢uyopodopa M TacHUTENs
(iryopecueHIINH, HaXOMIAIIMXCS HAa OJHOM 30HJE, MOCIEAHUN TOTIOmAaeT (hIyopecleHlno, U U3MEHEHUs
AQHAIMTUYECKOTO CHTHAIA HE MPOUCXOIUT. B pe3ynpTaTe pacmierieHus: cnenuduieckoro st uckomoir JJTHK
OJIUTOHYKJIEOTUAHOTO 30HAa Tag-moiauMepa3oil Ha 3Tare JIOHTalluy P TemiiepaTypax okosio 60°C, racurenb
MpeKpaniaeT moraomarb GIyopecieHInio JaHHoH MoseKytbl guryopodopa (texromorus TagMan). C kaxasiM
uukiiom [P yucno ocBo60xkAeHHBIX MOJIEKY Quryopodopa SKCIOHEHIIHAILHO BO3pacTaeT (PUCYHOK 1).
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PI/ICYHOK 1- HpI/IHI_II/Il'I AHAJIIMTUYCCKOI'O ITpo1ecca

[TocranoBka IILIP-PB ocymiectBisiercss B cnenuaibHBIX MpUOOpax - aMIUIH(HUKATOpax, HampuMep,
«AHK-32 (32M, 48)» (MAIl PAH, r. Caukr-IlerepOypr, Poccus), «CFX-96» («BioRad», CIIA), «Rotor
Gene» (Qiagen), «DT» («JIHK-texunomorusi», Poccus), QuantStudio5 (Thermofisher, CIIA) wuu
SKBHUBAJIEHTHBIX IO XapaKTepUCTUKaM (cM. 1. 5.1 HacTosIIed HHCTPYKIIUN).

[Tpu ammumdukammu merogom [T1IP-PB B HaGope mcronb3yroTes J1Ba OJMTOHYKJICOTUIHBIX TIpaiimepa,
bmankupyronmx crerududeckuii pparment JIHK Synchytrium endobioticum, u 1Ba OJHMrOHYKICOTHIHBIX
npaiimepa, ¢uankupytomux JHK BHyTpenHero mnonoxutensHoro koHtpois IIIP-PB, a Takke nBa
¢nyopecueHTHbIX  30HAa. [Ipomecc ammumdukanum —cnenu@UUHBIX  (QparMeHTOB  3aKioyaeTcs B
MOBTOPSIIOLIMXCS LUKIax TemneparypHoil neHarypauuu JIHK, oTxura mpaiiMepoB ¢ KOMIUIEMEHTapHBIMU
MOCJIEIOBATEIbHOCTAMIA M TOCJEAYIOIIEH JAOCTPOUKE MOJMHYKICOTUIHbIX Lened ¢ 3tux mnpaitmepor JIHK-
MTOJIMMEPA30M € IETEKIMEN pe3yIbTaTOB B PEKUME PEaIbHOTO BPEMEHU.

Habop pearentor «Synchytrium endobioticum -PB» mo3BosisieT 0OJHOBPEMEHHO BBISIBIATH B OHOM
pEeaKkIMOHHON cMmecu crneuuduunbii  ans  Synchytrium  endobioticum  ¢parment JIHK (mo xananmy
dmyopecuenmun  FAM/Green), a Takke BHYTPEHHHHl TIONOKHTENbHBIH KOHTPOJIb — MO KaHATy
¢dryopecuenmu R6G/HEX/Yellow/VIC.

Bropas peaxius — BIIK (Buytpennero [lonoxutensHoro Kontpons) — HeoOxXoauma A7l HCKITIOUEHUS
JIO’)KHOOTPHILIATEIBHBIX PE3yIbTATOB.

2.4 OrpanuveHust MeTOIAa

B uccnenyemom marepuane JJHK Synchytrium endobioticum mosxeT ObITh He OOHapysKeHaA IO TPUYUHE
unrubuposanus [1I[P-PB u/unu nenocrarounoit s3gpdpexrusnoctu Boiaenenus JJHK.



[IpyunHOM TOJSy4YEHHs] JIOKHOMIOJOXKHUTEIBHOIO pe3yJibTaTa SBISETCS KOHTAMHMHALMS Ha JTale
Beienieanss HK 6o mpoBenmenus peakmuu TIHP-PB. JloxHOMOMOXKUTENBHBIA PE3yIbTAT BBISBISETCS C
MOMOIIBIO OTPHUIIATENIBHBIX KOHTPOJIBHBIX 00pa3ioB Beienenus u [1L[P-PB.

3 AHAJIMTHYECKUE XAPAKTEPUCTHUKHA

3.1 CneunpuuHoCTH

CreunuyHOCTh — JIOXKHOOTPHUIATENIbHBIE PE3YJIbTAaThl IPU aHAIM3€e 00pa3lloB pacTEHUI, CoIepKaIINX
JIHK neneBoii GakTepuu, OTCYTCTBOBAJH, JIOKHOIOJOXKHUTEIbHBIE Pe3yJIbTaThl NpH aHanu3e oopasznoB JIHK
pactenuii u JIHK Oakrtepuii, He coaepkaliux BbBIIICNIEPEUNCICHHbIE crenuduyeckne (pparMeHTsl,
OTCYTCTBOBAJIU.

4 MEPBI ITPEJOCTOPOXKHOCTHU ITPU PABOTE C HABOPOM

Paboty npoBozsT B coorBeTcTBHU ¢ TpeboBaHusIME MY 1.3.2569-09 «Opranuzamnus padboTs! 1a00paTopuii, NCIIOIB3YIOMINX
METOABl aMIUM(UKAINN HYKICHHOBBIX KHCJIOT MpH paboTe C MaTepHalioM, COAEpKaIldM MHKpoopranu3Mbel -1V rpymm
MTATOTCHHOCTH».

4.1 Heo0xoquMocTh 00y4eHHs EPCOHAJIA

Jnst paboThl ¢ AaHHBIM HAOOPOM PEareHTOB HEOOXOIUMO YYaCTHE CIICHHAIMCTa C BBICHIUM HJIM CPEAHUM MEIULIUHCKUM,
OMOJOTNYECKUM (BETEPHHAPHBIM) WIIM arpOHOMHYECKUM 00pa30BaHKEM, MOJYYHBIIETO JOMOIHHUTEIFHOE CleHalbHOe 00pa3oBaHue
Ha KypcCax IMOBBIIICHUA KBaJ'II/I(bI/IKaHI/II/I 10 MOHeKyHHpHO-6I/IOJ'IOFI/I‘IGCKI/IM METOAAM JUArHOCTHKH. HepCOHaJ'I JOJIDKCH UMCTh HAaBBIKH
paboThl C OMOXMMHUYECKHMHU PEaKTUBAMU M COBPEMEHHBIM JIa00PATOPHBIM 000y I0BaHHEM.

4.2 Mepbl 6€3011aCHOCTH, NI03BOJIAIOLIME NIPEAOXPAHATH ONlEPATOPa

Bce KOMIOHEHTHI Ha0Opa B MCIONb3YEMBIX KOHIIEHTPAIUSIX SBISIOTCS HETOKCHYHBIMU, BPEIHOTO BIMSHHS HA OPTaHU3M
orepaTopa He OKa3bIBaloT. [Ipu paboTe ¢ HabopoM cienyeT coOmoIaTh 0OBIIHBIC MEPHI IPETOCTOPOXKHOCTH IS Ta00PaTOPHiA:

- MI0JIb30BATHCS TA00OPATOPHBIMH NIEpYATKaMHU M HaJIeBaTh 1a0OPAaTOPHBIE XaNIaThl;

- HE IPUHUMATH IHIIYy, TUTh WX KypPHUTh B 1a00PaTOPHBIX OMEIICHUSIX;

- ocJie paboThI ¢ MPo0aMy M PeaKTHBAMH CJIEAYET TIIATEIHHO BEIMBITH PYKH BOAOH C MBIJIOM.

W36erarh KOHTAaKTa C KOXKEH, T1a3aMH U CIIM3UCTBIMU 000JI0YKaMH, TIPH MONaIaHUY Ha HUX KOMIIOHEHTOB Habopa MPOMBIThH
OOJIBIIMM KOJIMYECTBOM BOJbI. [Ipu mnpueMe BHYTpPh KOMIIOHEHTOB HaOopa peareHTOB 3a MEIAMIMHCKOW IIOMOIIBIO CIEIyeT
00paTUTHCSI HEMEJICHHO.

Crerdukanuu mo 6€30MacHOCTH MPEIOCTABIISIOTCS 110 3a1pocy.

4.3 Heodxoaumbie Mepbl NPeA0CTOPOKHOCTH B OTHOLIEHUH BJMSIHUS (PU3HUYECKHX (paKTOpOB

[Tpu ucnonbp3oBaHun Habopa peareHTOB HET HEOOXOIUMOCTH NPUHUMATh MEPBI MPEJOCTOPOIKHOCTH B OTHOIICHUU BIHSHUS
MarHUTHBIX II0JICH, BHEIIHUX 3JEKTPUYECKHX BO3ACHCTBHUI, 3JEKTPOCTATHYECKUX Pa3psAloB, AABICHUS WIN INEPENagoB aBICHMS,
neperpy3KH, HCTOYHUKOB TEPMHYECKOTO BOCIUIAMEHEHHSI.

4.4 HeoO6xonumble Mepbl PEAOCTOPOKHOCTH POTHB CHEeLUAJbHBIX PUCKOB

IIpn wcnome3oBaHuM HAaOOpa peareHTOB HET HEOOXOJMMOCTH IIPUHMMAaTh MEPHl INPEIOCTOPOXKHOCTH IPOTUB JIHOOBIX
CHeHaIbHBIX PUCKOB IIPU MCIIOJIB30BAHUH WM PEAIN3alNH, TIOCKOJIBKY B COCTAB M3/EIHS HE BXOJT BELIECTBA YEJIOBEYECKOTO MITH
YKUBOTHOTO TIPOUCXOXKJICHHUS C YIETOM UX MOTEHIUATbHONH WHPEKIIMOHHON TPUPOIBI.

5 OBOPYAOBAHUE U MATEPHUAJIbI, HEOBXOAUMBIE IIPU PABOTE C HABOPOM

5.1 PexomeHn1yeMoe H3MepHTeJILHOE 000pPYy/10BaHUE

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

5.2 Yka3zanusi 0 He0OXOAUMOCTH UCIOJIb30BAHMS CIIELMAJBHOI0 000PYA0BaAHUSA

PaboTy ¢ HabopoM ciieayeT MPOBOAUTh B HACTOJIBHOM OOKCe ¢ OakTepuIuaHON Jammoit (Hanpumep, BAB-IIIP-«Jlamunap-
C», BA0 «JlamuHapHsie cuCTEMBI», T. Muacc, Poccust), ycraHoBieHHOM B pabouyeii 3oue 3 (MY 1.3.2569-09).

5.3 Jlo3upyommue ycTpoiicTBa

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

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

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

LITaTHB JUIS AaHHBIX JI03aTOPOB.

5.4 JIpyroe ucnosab3zyemMoe 000py/10BaHue

MukpoueHTpudyra-BCTpIXUBaTeNb A1 MUKpOpoOupok (Hampumep, «{uknotemmn-901»);

MHKpOLEHTpudyra st MUKporpodupok (crpunos) 0,2 mi (Hanpumep, «Llukaoremn-903»);

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



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

5.5 JIaGopaTtopHas nmocyaa

EmkocTu 11t cOpoca HAKOHEYHUKOB M MHKPOIIPOOHPOK.

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

OTZAEJBHBIN XajaT ¥ 0JTHOPa30BbIe MEIUIIMHCKHE ITEPUYaTKH;

KOMIUIEKT CPEZCTB Uit 00paboTku pabodero Mecra;

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

6 AHAJINBUPYEMBIE ITPOBbI
6.1 OT6op ¥ TPaHCHIOPTHPOBKA 00pPa3L 0B
OT60p 00pasmoB, TPaHCIOPTUPOBKY U XpaHeHHe NMpoBoasT B coorBercTBUU ¢ ['OCT 33996-2016
«Kaprodenb cemenHoil. TexHUUYECKHE YCIOBHS M METOMABI ONpPEAETICHHS KauecTBa» U MEXKIyHapOIHBIMU
npaBuiamMu EDK OOH S-1 kacaromumucs cObITa U KOHTPOJIS KadecTBa ceMeHHoro kaprodens 2014 rog.
PM 9/5 (1) 2012-08 HammoHaibHBIE CHCTEMBI (UTOCAHUTAPHOrO KOHTPOJSA. HarmoHampHass cucreMa
buTocanuTapHOro KOHTpos a1 Synchytrium endobioticum
Crangaptr EOK3P PM 7/28 Jlnarnoctuueckuii mpotoko ajst S. endobioticum.
Crangaptr EOK3P PM 3/59 Synchytrium endobioticum: mpoBeneHHEe aHAM30B MMOYBBI M CHITHE
paHee 3apaXCHHBIX YYaCTKOB C (PUTOCAHUTAPHOTO yUeTa.
Cranmaptr EOK3P PM 9/5 HamumonanbHas cuctema purocaHuTapHOro KOHTposs st Synchytrium
endobioticum.
MeTtoauueckre peKOMEHIAINK 0 TeCTUPOBAHUIO MOYBBI U3 OYAaroB BO30YIUTENs paka KapTodens
Synchytrium endobioticum (Schilb.) Perc. miis custus kapantuna. ®I'BY « BHUUKP» 2014

6.2 IlpoGonoaroroBka oopa3uoB u BoiaedeHue HK
OEPP/EPPO (2017) PM 7/28 (2): Synchytrium endobioticum. Diagnostic protocols for regulated
pests Bulletin OEPP/EPPO Bulletin (2017) 47 (3), 420440
Brinenenue JIHK u3 xinyOHeit mpoBoaar copOeHTHbIM MeToioM (Hanpumep «LutoCop6/CytoSorby,
«®Dutocopd» («Cuntoa», Poccus) wimu apyrumu yreepxkaeHasiMa Metogamu (ITOCT 33996-2016). s
OIpeJIeJIeHUs] BO3MOXKHOM KOHTaMMHAIMK Ha »Tane BoiaeneHus HK B kaxkayro nmapTuio BelIeNeHHs Haps Ly ¢
UCCIIElyeMbIM MaTepHalioM BKJIIOYAIOT OTpHLATENbHBIH KOHTposb BblIesneHus (OKO-B), xkortopsiit
ananusupyrot gaiuee B [1LIP-PB.
PactBop IHK moxeT xpaHuTbes npu Temreparype ot mioc 2 1o mioc 8°C B TeueHue 5 CyTOK U MpH
TeMIeparype He Bolle MuHyc 16°C B TeueHue roja.

7 MIPOBEJAEHUE AHAJIU3A
7.1 IloaroroBka k nposenenuto [N P-PB
1. Pa3mopo3uTh HEOOXOJAMMOE KOJMYECTBO MPOOMPOK ¢ peakioHHOW cMmechio «S.endo-BITK» (kaxmas
npoOupKa paccynTaHa Ha MOCTaHOBKY S50 peakmmii), BeIIEpX aTh 15 MUHYT IpH KOMHATHOW TeMIepaType,
nepemMeniaTh Ha MUKPOLICHTpU(yTre-BCTpsIXUBaTENe M IEHTPUGYyTUPOBATh B TEUCHHE HECKOJIBKUX CEKYH]T
U1t cOpoca Kameb.
2. B oraenbHOI 9uCTOM TPOOUPKE IMOAXOJISIIETO Pa3Mepa CMEIIATh:
21*(N+2) mka peakiroHHo# cMmecu «S.endo-BITK»
0,5*(N+2) mxa SynTaq (JIHK-nonumepasa),



no

rae N — kojm4yecTBO HMcciaeayeMbix o0pa3noB, BrIwYas OKO-B, 2 — koiu4yecTBO KOHTpOJIEi
(TKO, OKO).
Ipumeyanue. Ompuyamenvuvie xowmpoau evioerenus (OKO-B) ananuzupyrom xax ucciedyemovie
obpasywl, coxpanssa npu I[11{P-PB nopsook oopazyos u OKO-B kxomopwiii, 6vin npu evioenrenuu HK.

Jiis yno6cTBa pacdera BOCIIONb3yHTECh 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 TlepeMenIaTh Ha MUKPOLCHTPU(YTre-BCTPAXUBATENEC U HEHTPUPYTHPOBATH B TCUCHHE
HECKOJIBbKUX CeKyH[. Pa3nuTh nmomyueHnyto cmech o 20 Mk B mpooupku Ha 0,2 MiL.
IIKO, OKO u uccnenyemsle 00pa3iibl pa3MOpPO3UTh, IEpeMeIIaTh Ha MUKPOLIEHTpUYTre-BCTpSIXUBaATENE U

HEeHTPpUPyrupoBaTh.

Ipumeyanue. Ecin obpazen; JJHK copepxut copOeHT (MarHUTHBIN COpOEHT), HEOOXOAMMO LEHTPH(YTrHpoBaTh 00pasusl 1
MuHyTy npu 10-14 ThIC. 00/MHH. ISl TOJTHOTO OCaXKAEHHs copOeHTa. [Ipy MCIoIp30BaHUM MarHUTHOTO COPOEHTa MPOOUPKH C
JHK nocne neHTpudyrupoBaHus yCTaHOBUTh B MarHUTHBIM INTATUB W J00aBieHHE OOpa3lOB NPOU3BOIUTH, HE BBIHMMAs
NpOOHPKHU M3 IITATHBA.

Buectu B moarorosnenusie 0,2 mi npobupku o 5 mxi OKO, uccriegyembix 00pas3ioB H, B MOCIETHIO
ouepenp, KO, ucnonb3ys HaKOHEYHMKH C adpO30JbHBIM OapbepoM, IUIOTHO 3aKpBITh KPBILIKH,
nepeMeniaTh Ha MUKPOIICHTPU(yTe-BCTPSIXUBATENC U IEHTPpU(DYTHpOBATH MPOOUPKH IJIst COpOCca Karelb.
[TomecTuTh TPOOHPKH B aMIUTH(PUKATOP B PEKOMEHTyEeMOM HOPSIKE:

Ne aueiiku Oopaszey
1 IKO «S.endo»
2 OKO
3 uccredyemviti oopasey 1
4 ucciedyemvlil 0opasey 2

7.2 llposenenue IIP-PB

7.2.1 TIpoBenenue IIP-PB nas npudopor RotorGene 6000/RotorGene Q
Bxuttounts npubop B COOTBETCTBUU C MHCTPYKIMEH MO SKCILTyaTalluu.
3amycTuTh mporpammy «Rotor-Geney.
B okne «New Run / HoBblii TecT» BoIOpath BIIaAKy «Advanced / leranbHblii MacTepy», 3aTeM OIIIHIO
«Empty Run / Ilycroii ma6saon» u Haxxats «New / HoBb1ib».
B orkpeiBmiemMcs: okHe BbIOpath TN potopa «36-Well Rotor / 36-1yHouHBIl poTOpP» W MMOCTaBHUTH
ranouky B okHe «Locking Ring Attached / Koabno 3akpensieno», Haxxatb «Next / laneey.
B otkpriBIIeMcs okHe ycTaHOBUTH «Reaction Volume / Oobem peakuum» 25 M1, yopaTh rajgouky «15
pL oil layer volume / Oobem macaa / Bockay u Haxatb «Next / [laneey.



6.

7.
8.

10.
11.

12.

B otkpsiBiieMcst okue Haxkath kHONKY «Edit Profile / PenakTop npodunsn», naxars «New / HoBblit» u
BeIOpaTh «Cycling (default) / IluknaupoBanue (Mo ymou4.)». 3aaarh Mporpammy aMIuiM(UKAUUd CO
CIIEIYOIMMH TTapaMeTPaMHu:

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

B okne «Edit Profile / PenakTop npoguas» Haxars kHonky «OK».
VY CTaHOBUTh 4yBCTBUTEIBHOCTH MprbOOpa B obmactu HacTpoek «Chanel Setup / YcranoBka kanamay,
ucnoip3ys kiapuiy «Edit Gain / YpoBenb curuaia»:

Green -5

Yellow — 6

Ipumeuanue: npu_803HUKHOGEHUU NPOD.1eM (CBA3AHHBIX C 0C00eHHOCmbIO Padomubl_npudopa, a

UMEHHO C YCMAHO8/ICHHbIM ONMUMAIbHOIM _OUANA30HOM YDOBHA YCUJICHUA CUZHANA_(D1yopecueHuuu
NnO_UeeeblM_KAHAIAM) Heo0xX00umo npu nociedyiouwux zanyckax npuoopa oaa IIIIP-PB RotorGene
6000/RotorGene Q ua smane 8 nynkma 7.2.1 nposecmu_asmomamuyeckyio ORmMuMu3ayuio yposneil
CUZHAIA CO2NACHO C1e0VIOuell UHCIMDYKUULL:

B okne «New Run Wizard / Macmep nosozo mecma» naxcamos «Gain Optimization /
Onmumu3zayus ypoeHsa CUZHANA.

B omxpuwiswemcs oxne naumu u Haxcams Ha exiadky «Channel Settings / Yemanosexu kananoey.

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

B noseuswemcs oxne «Auto-Gain Optimization Channel Settings / Ycmanosku Aemo-
onmumuzayuu ypoena cuznanay naxcamo «OK / AA» ona kasxcooeo kanana.

Iocne 3akpuimusi oxna «Auto-Gain Optimization Channel Settings / Ycmanoexku Asmo-
onmumuzauuu yposus cuznana» nocmasums 2anouxy «Perform Optimization Before 1 st Acquisition /
Botnonnume onmumusayuro npu 1-m waze demexyuu» u nasxcams «Close / 3axpoimuoy.

Haxars xinaBuiry «Next / laaee».

3amyctuth amrmrdukanuto kaonkou Start run / Crapr.

B nosiBuBmIeMcs mocne Havyana paboThl MpUOOpa OKHE CO CBEACHUSMU 00 oOpasliax BHECTH Ha3BaHUS
obpasmoB, B cronbie «Type / Tum» ykazate «Unknown / O6paszem» aias obOpasios, «Positive /
Monoxurteabubliny 11 [TIKO u «Negative / Orpuuarensnsiiiy 11 OKO. Haxars kimaBumry «Finish /
3aKOHYHMTDBY.

ITo 3aBepmienun I11[P-PB orpaGoTanHble mpoOUPKH YTHIM3UPOBATh B COOTBETCTBHM C PEKOMEHIAIUSAMU
no opranuzamuu [P naGopatopuu, cormacio MY 1.3.2569-09 «Opranuzanust paboTsl J1abopaTopHid,
UCIIONB3YIOUIMX METOAbl aMIUTM(UKAIMN HYKJIEHMHOBBIX KHCJIOT MpH paboTe ¢ MaTepuaioM,
coJiepKalluM MUKpoopranu3msl [-IV rpynn natoreHHOCTHY.

7.2.2 Tiposenenue INIP-PB nas npudopa CFX96

BxitounTh puOOp B COOTBETCTBUU C MHCTPYKIIMEH 110 SKCILTyaTallHH.
3amyctuth nporpammy «Bio-Rad CFX Manager».



10.

11.
12.

no

B menio File Beiopats New—Protocol. B mosiBuBIIEMCST OKHE 3a1aTh IUKIOIPAMMY CO CIICAYIOUHMHU
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
Haxxate OK 1 cOXpaHHTh MPOTOKOJI Ha KOMITBIOTEPE B YI0O0HOH pabodeii mamnke.
BHectu cBenenus 06 oopasnax u kpacutessix. s atoro Bo Biajake Plate Beiopats onuro Create New.
Haxartp knonky Select Fluorophores. B nosiBuBmemcs okne BbiOpath kpacurenu FAM, HEX. Haxarp
OK.
O003Ha4NTh HA TUIAIIKE MECTOPACIIONOKEHHE 00PA3IIOB:

- [lepBas nynka — I[IKO. [yt 3TOr0 BBIACIUTH JYHKY, B KOTOpoit HaxoauTcs npobupka ¢ IIKO, u B rpade
Sample Type BoiOpath ctpouky Positive Control.

- Bropas nynka — OKO. [{ns 3TOro BeIAENIUTH TYHKY, B KOTOpoi HaxoauTcs npobupka ¢ OKO, u B rpade
Sample Type BoiOpats ctpouky Negative Control.

- Crienyrornasi JIyHKa - UCCIIeAyeMBbIi oOpaserr 1, 3aTeM — ucciieayeMblii o0paserr 2 u T.J. B COOTBETCTBUU C

1. Ilopsiaok ciienoBanusi 00pa3uoB. [ 3TOr0 BbIIEIUTH BCE OCTABIINECS JYHKHU, B KOTOPBIX HaXOATCS
npobupku ¢ obpaszuamu, u B rpade Sample Type BeiOpath ctpouky Unknown.
3anaTh U3MEpPEHHE CUTHajla BO BCEX MPOOMPKax MO BbIOpaHHBIM KpacuteisMm. [ 3TOro BbIIEIUTH Ha
IUIAIIKe JIYHKU CO BceMH HccieayeMbiMu npobdupkamu (Bkitoudas [IKO u OKO) u mocTaBUTh ranoyku B
kosonke Load HanpoTHB Ha3BaHWI BCEX BHIOPAHHBIX B I1.5 KPACHUTEICH.
3amaTh Ha3BaHUA BCEX HCCIEAyeMbIX 00pa3loB. J[Is 3TOr0 BBIIEIUTH JTYHKH, B KOTOPBIX HAaXOIATCS
npobupku ¢ obo3HavyaembiM oOpasiioM. B rpade Sample Name Beectu (wnm BbIOpaTh M3 yKe
HUMEIOIIMXCSI) MMS COOTBETCTBYIOIIEro 0Opasiia. 3areM IMOCTaBUTh Tajlouyky B coceaneidl rpade Load.
[ToBTOPUTH TO K€ caMoe JIsl OCTaBIIMXCS 0OPa3LOB.
Haxars OK. [latb uMs muiamike ¢ yka3aHHEM JaThl SKCIIEPUMEHTa M COXPAaHWUTh MOJYYEHHbIN (aiin Ha
KOMIIbIOTEpE B yA0OHO! padouell mamnke.
Hauatp paboty mpubopa. [[nst aTroro BeiOpats 3akmanky Start Run, B xotopoil HaxkaTh knaBumry Start
Run. 3agate ums Oyaymero ¢aitna ¢ ykazaHuem JaThl MpoBeeHus dkcrepuMenTa. CoxpaHuth ¢ailn Ha
KOMIIbIOTEpE B y100HOH paboueil manke.
3aduxcupoBath B paboueM xypHasle Ha3BaHue (aiiia.
ITo 3aBepmenun I11[P-PB orpaGoTanHble mpoOUPKH YyTHIIM3UPOBATh B COOTBETCTBUU C PEKOMEHIALUSIMU
no opranm3anuu [P mabGopatopumn, cormacao MY 1.3.2569-09 «Opranuzamus padoTsl JadopaTopui,
UCIIONB3YIOUIMX METOJbl aMIUIM(UKAIUU HYKJIEHMHOBBIX KHUCJIOT IMpu paboTe C MaTepuasom,
cojepKamumM Mukpoopranusmsl [-1V rpynn natoremHocTn.

7.2.3 IIposeaenue I P-PB nus npudopos AHK-32 (32M, 48).

Bxrounts mpuOop B COOTBETCTBUU C MHCTPYKIIMEH MO SKCILTyaTallku.

3anyctuth nporpammy ANK Shell.

Bri6pate Bknanky «bwleTpsblil ctapmy. B nosiBuBmemcs okHe BbiOpaTh kpacutenu FAM, R6G. 3axate
umMms Oyayuiero ¢aiina, a Takke BbIOpaTh THI Tprbdopa (32 npodbupku min 48 mpoOUpoK).



4.
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B okHe «AMIuIHpUKATOP» 3a1aTh MPOTPaMMy aMILUTH(UKALIIH.

Tun Temmneparypa, | Bpewms,t, | HaGmronenue | Pacuer

T, C CEK.

H3oTepma
1 95
Hukmorpamma
(50)

1 95 15
2 60 40

300 Bxiroueno

Bxiroueno
Bxiroueno

Bxiroueno

Bo Bknagke «O0pa3ub» BHECTH ONKCAHUE UCCIEAYEMbIX 00Pa3L0B U pacCTaBUTh 0Opa3Lbl IO IUIAHILIETY.
3aHecTH B paboumii )KypHai Ha3BaHUeE (ailila JaHHBIX, COOTBETCTBYIOIIEE UCCIIEA0BAHUIO.

Jliis 3amycka ucciieoBanust Haxath Crapr.

ITo 3aBepmenun II1[P-PB oTrpaboTannbie mpoOUPKH YTHIM3UPOBATH B COOTBETCTBHH C PEKOMEHIAIMSIMHU
o opranuzanuu [1[P naboparopuu, cormacao MY 1.3.2569-09 «Opranusanus paboTel 1a00paTOpui,
WCIOJB3YIOUINX METOAbl aMIUIM(UKAIUKd HYKJIEHHOBBIX KHCIOT TpH paboTe ¢ Marepuaiom,

cozepKaluM MuKkpoopranusMmsl [-1V rpynn natoreHHOCTHY.

7.2.4. llposeaenne INIP-PB nast npu6opos Dtprime / Dtlite.

Bxuttounts mpubop B COOTBETCTBUU C MHCTPYKIIMEH 110 SKCILTyaTallHH.

3anyctuth nporpammy «RealTime_PCR».

[lepen mnpoBeaeHHWEM aMIUITH(QHUKAIMKA HEOOXOJMMO 3alOJHHUTH IIPOTOKOJ HCCIECIOBaHUS (BKJIAJKa
«IIpoTokoJ»). B kax0ii cTpoke HEOOXOIMMO OTPEIAKTUPOBATH CIIEIYIOIINE TaHHbIE:

- Ne (HOMep TTpoOupKM)

- R (mo6aBnenue ny0ieit)

- TIT IPOOHPKH (00paserl, MOJ0KUTEIBHBIH KOHTPOJIb, OTPHIIATEIbHbIH KOHTPOJIb U T.11.)

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

[Tocne 3amomHeHus TaOIUIBI ¢ JAHHBIMU O TIPOOMpPKax HEOOXOIMMO YKa3aTh PacIoIoKEHHE MPOOUPOK B
osoke amrmuukaTopa. Pacnonoskenue nmpobupox B 0J0ke aMIuMPUKaTOpa CXeMaTHYHO OTOOpaKkaeTcs B
IIPaBOM HUKHEHN YaCTH OKHA.

3amyck  TpoOrpaMMBI
aMIUIM U KA.
Ilepen BBIOpaTh 3apaHee CO3/JaHHYIO
OTpeaKTUPOBaTh 00BEM paboueil cMecH B mpobupke (25 MK).
[TapameTpsl aMITHUKAITIH:

aMHJ'II/I(i)I/IKaI_[I/II/I OCYHICCTBIISICTCA BO BKJIaaKEC «331’[yCK nporpamMmmal

3alyCKOM  HE00XO0AUMO nporpaMmy aMIIM(pUKALMH,

ukin

IToBTOPBI

Ilar

Bpems

Temneparypa

Jletekius

1

1

1

05:00

95,0

2

50

1

00:15

95,0

2

00:40

60,0

Bxirouena

7.
8.

Haxatp kHONKY «3anmycTHTh IPOrpaMmy».

ITo 3aBepumienuu I1L[P-PB oTpaGoTanHble npoOUpKU YTUIM3UPOBATH B COOTBETCTBUU C PEKOMEHIAIMSIMU

no opranuzanuu [II[P maGopatopuu, cormacio MY 1.3.2569-09 «Opranmzanusi paboTel jJabopaTopui,

MCHOJIB3YIOUINX METOJbl aMIUTM(PHUKAIMK HYKJIEMHOBBIX KHCIOT MpH paboTe C MaTepHalioM, COAEpKAIIUM
MHUKpoopranusmsl [-IV rpynmn nmaroreHHocT».



7.2.5 IIposenenue IIP-PB pis mpudopa QuantStudiob.
1. BkimtounTh IpuOOp B COOTBETCTBUU C MHCTPYKIMEH 1O SKCILTyaTalluu.
2. 3ammyctuth nporpammy «QuantStudio Designs & Analysis Softwarey.

3. Haxatp kHonky OTKpBITH 3kcniepumenT (Open Existing Experiment). B oTkpbiBiieMcst OKHE BEIOPATh

npotokoi «Phyto_ DNA» u Haxath kHOnKy OTKpBITH (Open).

Ipumeuanue: Ilopsook camocmosmenvro2o cozoanus npomoxona «Phyto DNAy
A. Brarouums npubop 8 coomeemcmauuy ¢ UHCMpyKyueti no dKCNLyamayuu.
b. 3anycmumo npoepammy «QuantStudio Designs & Analysis Software.

B. Haoicamo knonky Cozoame sxcnepumenm (Create New Experiments) L Crnetiovipeinart |~ P8
sxnaoxe Ceoiicmea (Properties) ¢ cmpoxe Hazeanue (Name) zaoamo ums (nazeanue) Phyto DNA
akcnepumenmy. Hasxcamo enuzy oxna xknonky /Janee (Next).

& QuantStudio™ Design & Analysis Software vi 43

Fle Edt Analysis Tools Help

Method Plate

Experiment Properties

Run Results

Export

O; save v

I Name [2021-01-01_000000]

Barcode

User name

Instrument type

Block type

Experiment type

Chemistry

Run mode Standard

Standard Curve

QuantStudio™ 5 System

96-Well 0.2-mL Block

TagMan® Reagents

Manage chemistry details

I'. Bo éxnaoke ITpomoxon (Method) sadame yukioepammy co credyiowumu napamempamu.
O6vem (Volume) 25 ul

Bpews Peaucmpayus YHucno
Hlaz Cmaous Temnepamypa Bpem= U3MeHeHUs pay
cueHana YUKI06
memnepamypbi
1 Yoeporcanue 95°C 05:00 3,18°C/s —
1 1P 95°C 00:15 3,18°C/s 50
2 4 60°C 00:40 2,44°C/5 =

Haoicamo knonky Janee (Next).

10



Viep:xaHne/nHKYDaLHA

95 =5C
3.18°C/S

(00:05:00

-
3.18:C/S

Teumeparypa HArPeEa KPEINEHR

aonp

95 =C

00:00:15 9.a4°C/S

50x

°C

60 “C

00:00:40

2 )

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

None

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

JK. Jlna  coxpamenuss npomokona Hadxcamv Kronky Coxpanums (Save)

Coxpanums npomoxon «Phyto_DNA» 6 yoobnyio nanxy.

O; Save v

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
pekoMeHnanusmMu 1o opranusanuu [P maGopatopun, cormacio MY 1.3.2569-09 «Opranmuzanus paboTh
nabopaTopuii, UCHOJIB3YIOMIMX METOAbl aMIUIM(PHUKAIUNA HYKJIECHHOBBIX KHUCIOT MPU paboTe ¢ MaTepUaIoM,

coJepKaluM MuKkpoopranusmsl [-IV rpynn natoreHHOCTHY.

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

1. Bxmrouurs HpI/I60p B COOTBETCTBUU C PIHCprKI.IPIGfI I10 SKCILTyaTalnu.
2. 3amyctuth nporpammy Real-time PCR System
3. Haxarp New Experiment
4. B oTKpbIBIIEMCS OKHE 337aTh UMs 3KkcriepuMenTa (Experiment Name) u BeIOpaTh marnky 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
5 2 _S;Fep _ 50 00:15 95,0 Noqe
Amplification 00:40 60,0 Reading

7. Bo Bkiagke Experiment BeictaBuTh 00HeM peakiuonHoi cmecu 25 Mk (Reaction Volume 25ul)
ITepeiitu Bo Bkuagky Sample Setting
9. OO003HauUUTH Ha IJIAIIKE MECTOPACHIOIOKEHNE 00PA3IIOB:

- [TepBas nmynka — IIKO. [l 3TOro BeIAETUTH JYHKY, B KOTOpoil Haxoautces npodupka ¢ I1KO, u B rpade
Sample Type BeiOpaTh cTpouky Positive.

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

- Cnenyromast JiyHKa - HCCIIeyeMblid oOpazerr 1, 3aTeM — ucciaeayeMblid 00pasel] 2 U T.JI. B COOTBETCTBUH C
1.4 TlomecTuTh NPOOMPKH B aMIIMGUKATOP B peKOMEHAyeMOM mnopsiAke. JlJi1 3TOro BBIIEIUTH BCe
OCTaBIIKECS JYHKH, B KOTOPBIX HAaXOMIATCs MpoOHpKHU ¢ oOpasuamu, u B rpade Sample Type BoiOpath
crpouky Unknown.
10. 3amaTe U3MepeHHe CUrHajla BO BCeX NMPOOMPKAX MO BHIOPAHHBIM KpacuTelsM. [l 3TOro BBIACIUTH Ha

IUIalllKe JTYHKU O BceMHu uccienyembiMu npodupkamu (Bitodas [TKO u OKO) u nocTaBuTh TajJouky 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 mpoOHpKH YyTHIN3UPOBATh B COOTBETCTBUHU C PEKOMEHAAIMSIMHU 110
opranu3zanuu [1L[P na6oparopuu, cornacio MY 1.3.2569-09 «Opranuzanust paboTsl 1abopaTopuid,
UCIIOJIB3YIOUINX METObI aMILTU(UKAIIMN HYKJIEMHOBBIX KUCJIOT MPU paboTe C MaTepragoM, CoAepKalium
MHUKpoopranusmsl [-IV rpynmn nmaroreHHocT».

12


http://www.syntol.ru/

7.3 Ilpoueaypa u3mMepeHusi pe3yibTaTOB aHAJIN3A
OreHky pe3ynbpTaToB mpoBosAT ¢ momotibio [10 nmpudopos ans IIIP-PB, nanpumep, «AHK-32 (32M,
48)», «CFX-96» unu sKkBUBaNEHTHBIX UM (CcM. T1. 5.1 HacTosAwIel nHCTpYKIMHK ). Kputepuem peructpauu pocra
curHana QuryopecleHIy (Haaudue KMHeTHIeCKOW KpuBOHM pocta curHana ¢uyopecuennun) B [10 mpudopos
SBIIICTCS BeMU4MHA moporoBoro nukina Ct, xoropas o3HauaeT o0y BenuumHy MeHee 50. OtcyrcrBhe
perucTpaiyu pocta curraiga npudopom onwuceiBaercs [10 mpubopa, Hanpumep, Kak TpeAeibHas BEITUYMHA
moporoBoro nukiaa (Ct > 50 B mpubopax «AHK»), nubo kak ee orcyrcrBue (N/A B mpubopax (Hupmbl
«BioRad») u T1.n. IMogpobHas wHDOpManus NpHUBEJCHA B PYKOBOJICTBE IO IKCILUTyaTallMd KOHKPETHOIO
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. BeiOpath ctpoky ¢ kpacureneM Green u Haxkarh kiasuinry «Show/Iloka3zaTb». B OTKpbIBIIEMCS OKHE
MOSIBSITCS. KHHETHYECKHE KPUBBIC B JIOTapu(PMUYECKOH IIKae.
4. B menmo okna «Quantitation Analysis/Kosn4yecTBeHHbIN aHAIN3» aKTUBHUPOBATD:
«Linear Scale//Iuneiinasi mkaJjia»
«Dynamic Tube/Iunamu4. ¢pon»
«Outlier Removal/¥crpanenue BoiopocoB» - 10%

«Slope Correct/KoppekT. YKJIOHA». [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/ITepor» - 0,05 u «Eliminate cycles before/Mckarountb uukabt xo» - 10. puvevanue. 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 OopadoTka pesyabtaToB [1I[P-PB nis npu6opa Gentier 96E/R.

1. Tlocne 3aBeplieHUs] aMIUTU(HUKALIMY OTKPBITh HYKHBIH (haitn B mporpamme Real-time PCR System.

2. Tlepeiitn Bo ckiaaky Analysis u mpoBecTH HHTEpIpETanuio pe3yibTaToB, KaK OMUCaHO B 11.7.6
HACTOAIIEH UHCTPYKIIHH.

7.5 Yder pe3yabTaTOB aHAJIN3A

Pe3ynbraThl aHann3a He MOMJIEKAT yUETY:

- B citydae oTcyTcTBHA peructpanuu pocta curaana OKO u OKO-B o kanamy R6G/HEX/Yellow/VIC
(FIO’KHOOTPHUIIATEIBHBIN PE3yJIbTAT BCETO IKCIICPHMEHTA);

- B ciaydae peructpaiun  pocta curHaia OKO (OKO-B) mno kamany FAM/Green
(JIOXKHOTIOJIOKUTENBHBIA pe3yJIbTaT BCEro JKCIepuMeHTa). Bemwmuwmna moporosoro mwukia Ct mpu 3ToM He
UMEET 3HAYCHUSI.

- B CIIy4ae OTCYTCTBHS PETHCTPALlMH POCTA CUTHAJa B IPOOUPKE C UCCIIETyEeMBIM 00pa3IioM 10 KaHAITy
R6G/HEX/Yellow/VIC  ogHOBpemMeHHO ¢  OTCYTCTBMEM  curHama 1o  ka"ary FAM/Green
(JIO’KHOOTPUIIATENLHBII PE3YJIbTAT B KOHKPETHOM MPOOUpKeE);

- B ClOy4ae OTCYTCTBHA peructpaumu pocra curHana [IKO mo xanmamy FAM/Green
(JIO’KHOOTPHUIIATENEHBII PE3YJIbTAT BCETO IKCIIEPUMEHTA).

PesynbpraThl aHa3a NOAIEKAT YICTY:

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

- B Cllydae PpEeruCTpalid pOCTa CHUTHajla B TIPOOHMPKE C WCCIEAYyeMBbIM OOpasloM M0 KaHAIy
R6G/HEX/Yellow/VIC ogHoBpeMeHHO ¢ OTCyTCTBHEM curHana 1o kanary FAM/Green;
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- B ciIyvae peructparnuu pocra curaana [1KO no kanamam FAM/Green.

Perucrpanus pocra curHana (ayopecieHIn: B MEKPOIIPOOUPKE € UCCICAYEMbIM 00pa3IoM 10 KaHAIy
FAM/Green cBugerenbcTByeT O Hamumuuu B oOpasue cnenupuueckoro ¢parmenta JHK Synchytrium
endobioticum. Bennuuna noporosoro nukia Ct mpu 3ToM He UMEeT 3HAYCHUSI.

WHTepriperanuio pe3yabTaToOB aHAIN3a IPOBOJIST COTJIACHO TAOJIHIIE.
7.6 UnTepnperanusi pe3yJbTaTOB aHAJIH3a ¢ HCMOJIb30BaHHEM HA00pa peareHToB
«Synchytrium endobioticum -PB»
Kunerndeckasi kpuBasi pocTa CUrHaIa
(IIyOpeCICHIMH 110 KaHATY
FAM/ R6G/HEX/
Green Yellow/VIC
Synchytrium BIIK
endobioticum

O6pa3ernt Hurepnperanus

PGSYJ'IBTaTBI BCET'0 aHaJIM3a HE IToAJICKaT yLIéTy B JIIOOOM M3 CICOYIOIIUX CIIy4YacB

JloxHOOTpHUIIATEIbHBIN PE3YIIbTAT,

— 0001t KO uHrn6uposanue I11[P-PB

OKO, |JIo)kHOOTpULIATENIBHBIN PE3YIIbTAT,

OKO-B |unru6uposanue [111P-PB
JIOKHOTIOJIOKHUTEIBHBIA PE3yIbTaT,

OKO-B

KOHTaMHUHaIus B npouecce Boiaenenus HK

+ 000K —
OKO  |JIoXHOIIOJNIOKUTEIbHBIN PE3YJIbTAaT,

KOHTaMUHalus B xoae nocrtaHoBku [111P-PB

Pe3ynbTarhl aHanm3a He MoOJyIekKaT YUETY Il KOHKPETHOM MPOObI

.HO)KHOOTpI/II_IaTeJIBHHﬁ pe3yibTar,

B B npooa narnouposanue [111P-PB

Pe3ynBTaTH aHaJIM3a II0JJICXKaT y‘IéTy IIpU MOJYUCHUH CICAYIOIIHNX PE3YJILTATOB

HaGop pearentoB cnienuduyueH B OTHOIICHUN

" mioboit TKO Synchytrium endobioticum
OKO-B
- + KoHTamuHanys 1 ”HTrHOMPOBAHUE OTCYTCTBYIOT
OKO
B npobe HE Oo0OHapy>KeHbI JIHK
— + 3 .
npoba Synchytrium endobioticum
<40 ct ioGoi B mpobe ob6napyxena JIHK  Synchytrium

endobioticum
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8 YCJIOBUSA XPAHEHUSA, TPAHCIIOPTUPOBAHUA U OKCIUVIYATAIIUU

8.1 YcioBusi xpanenust

Hab6op pearentoB «Synchytrium endobioticum -PB» cieayet XpaHuTh B CyXOM, 3allIMIICHHOM OT CBETa
MecTe npu temieparype oT MuHyc 18°C no munyc 20°C. CyMMapHbIi CPOK XpaHEHMs IpU TEMIEpAType OT
wtroc 2 a0 wiroc 8°C He JOMKEH MPEBBINIATh 5 CYyTOK B TEYCHHE CPOKA TOJTHOCTH HaOopa peareHToB.

8.2 Yc10BuSl TPAHCIIOPTHPOBAHUSA

TpancnoptupoBanre Habopa peareHToB «Synchytrium endobioticum -PB» m0/KHO IPOH3BOAUTHCS
KPBITHIM TPAHCIIOPTOM (aBTOMOOMIIBHBIM, KeJIe3HOAOPOKHBIM JINOO BO3AYLIHBIM) MIPHU TEMIIEpaType OT MUHYC
18°C no munyc 20°C. JlomyckaeTcsi TpaHCIIOPTUPOBAHKE JI0 S CYyTOK IpH Temiiepatype 1o mitoc 8°C.

8.3 Cpok rognocTu

Cpox romHoctu Habopa «Synchytrium endobioticum -PB» cocraBnsier 12 MecsiiieB ¢ J1aThl BBITyCKa
[PEANPUATHEM-H3TOTOBUTEIIEM.

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

8.4 Undopmanus no 6e30nacHON yTHIM3ALNH

Hcnonp30BaHHBIE TPOOMPKH C aMIUIMKOHAMH, HAKOHCYHHWKH, TEPYaTKH, BETOIIb I O0OpabdOTKH
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 I'apaHTuiiHbIe 00513aTEJILCTBA NPOU3BOAUTES

[IpennpusTHe-IPOU3BOIUTENb TApPAaHTUPYET COOTBETCTBUE (YHKIMOHAIBHBIX XapaKTEPUCTHK Habopa
TpeOOBAaHUAM, YKAa3aHHBIM B TEXHUYECKON M HKCIUTyaTallMOHHOW JOKYMEHTAIlMH, B TEYEHUE YCTAaHOBJIEHHOTO
cpoka rogHocTH (12 mecsiieB) npu coOII0AEHNN BCEX YCIOBUM TPaHCIOPTUPOBAHHUS, XPAHEHUS U IPUMEHEHHUS.

Peknamanmu Ha kadectBo «Synchytrium endobioticum -PB» HampaBisTe Ha MpeanpHsTHE-
m3roroButenb OO0 «HII® Cunrtom» (125499, Mocka, Kponmraarckuit 6ynsBap, a. 39, k.1., mom 1 kowm.
43/PM 12-3, Ten. (495)984-69-93, tdhaxkc. (499)977-74-55, E. mail: syntol@syntol.ru).

[lpn BBISBICHWH MOOOYHBIX ACUCTBUI, HE YKAa3aHHBIX B HMHCTPYKUIMH IO TPUMEHEHHUIO Habopa
peareHToB, HeXeIaTeIbHbIX PEeaKLUil MPU €ro MCIOJIb30BaHUH, (PaKTOB U 0OCTOATENbCTB, CO3JAIOIIUX YTPO3y
KHU3HH W 3/I0pOBBIO TpPaXJaH W MEOUIMHCKHX pabOTHUKOB TMpH MpHUMEHEHHH Habopa peareHTOB,
pEeKOMEeHAyeTCs HalpaBUTh cooOmieHue Ha mnpennpustue-usrorosureab OO0 «HII® Cunrton» mo aapecy,
yKa3aHHOMY BBIIIIE, M B YIIOJTHOMOYEHHYO TOCYIapCTBEHHYIO PETYIHPYIOIIYI0 OPTaHH3aINI0 B COOTBETCTBHH C
JeWCTBYIOIUM 3aKOHOAATEIbCTBOM.

Jara nmocneaneii penakmun: 05.12.2025.
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