SCUHTON

OM3BOACTBE Kar. Ne PV-036

Ha6op pearenros
s BoisiBJieHust PHK Bupyca yepHO# KOJIbIEBOM NATHUCTOCTH KapTogdes MeToI0M
MOJIUMEPA3HOM LENHOH PeaKu B peajibHOM BpeMeHU
COBMEILIIEHHOI1 ¢ peakuueil 00paTHOM TPAaHCKPUIIIIAN
«Potato black ringspot virus -PBy»

NHCTPYKIUSA no npuMeHEeHHU 0



1 HASBHAYEHMUME U OBJACTDH IPUMEHEHUSA

1.1 Ilos1HOE Ha3BaHUe

HaGop pearentoB /s BeisiBieHust PHK Bupyca uepHoii K0JIblIeBOM NATHUCTOCTH KapTo(hemnst MeToJ0M
MOJTMMEPa3HON IEMHONW peakIy B pealbHOM BPEMEHHM COBMELICHHOW C peakimueil oOpaTHOM TpaHCKPHIILIUH
(OT-IILIP-PB) «Potato black ringspot virus -PB»

1.2 Obs1acTh NPpUMeEHEHHSA

Ha6op pearentoB «Potato black ringspot virus -PB» npeanasHaueH s oonapyxenus PHK Bupyca
YEepHOU KOJIBIIEBOI MATHUCTOCTU KapTodend. [laHHbIe BUPYCHI TOPAaXKAIOT MOMUMO KapTodens Takue KyJIbTypbl
KaK appakKaya U KUCJIHIa KIIyOHeHOCHas!.

Ha6op moxeT ObIThb HCIONB30BaH B JIA0OPATOPHBIX HEHTPAX M MHCTUTYTaX, MPOBOIALINX KOHTPOJb
KapaHTUHHOTO (PUTOCAHUTAPHOTO COCTOSIHUSI PACTEHUHM, B TOM 4YHCIE IOCAJOYHOTO Marepuaiga B LENsAX
obnapyxenust PHK Bupyca depHoil konbieBoi HATHUCTOCTH KapTodens. Habop mo3BoysieT KaueCTBEHHO
OIIpEeIeNINTh, coepkuTcs a1 B o0pasie PHK Bupyca yepHoii K0OJIbLIeBOM MATHUCTOCTH KapTOQers.

JluarHocTrKa pacTeHHil Ha BUPYChl KapTodesst ¢ momolipio Habopa «Potato black ringspot virus -PB»
BO3MOJKHAa Ha BCEX JTalax €ro BEreTalMOHHOIO pPa3BUTUS METOAOM IOJIMMEPA3HON LIENMHOW pPEaKUuu B
peanbHOM BpemeHu ¢ oOparHoit TpaHckpunmueir (OT-IILIP-PB). IlpoBenenue peakiuu OOpaTHOM
TPaHCKPHUIIKK U mocieayorieil mynstruiuiekcHoi [TIIP-PB B Habope pearentos «Potato black ringspot virus -
PB» ocyiecTBisieTcs MoclieoBaTeIbHO B OJHOM MPOOUpKE B TEUCHHE OJHOTO 3aMycka aMILTu(UKaTopa.

2 XAPAKTEPUCTUKA HABOPA

KomnoneHnTsl Habopa SBISIOTCS OJHOPA30BbIMH.

Habop pearenroB «Potato black ringspot virus -PB» He TpeOyeT TEXHHYECKOro OOCIY)KHBAHHUS W

KaJIMOPOBKH.
2.1 CocraB Habopa
Habop peareHToB cocTOUT U3 4 KOMIIOHEHTOB.

Ne CocTaB KOMILIIEKTA Onucanue O0nLeMm Ko.-Bo
1 PeakiimonHas cMech B CTPUIIOBAHHBIX CyXO0€ BEUIECTBO 8mp.x1 mr 13 cTpuroB
MuKponpodupkax, «PBRSV-BIIK» 0eJoro 1BeTa
o Mpo3payvHas
2 | PeakiuOHHBIN , Pb 1,6 mn 1 npobupka
CcaKimo Oydep OeclBeTHAS KUIKOCTh pooup
[TonoxuTenbHbIN KOHTPOJIBHBIN 00pazery CyXO€ BEIECTBO
3 ! 2 Mr 1 mpoOupka
KO «PBRSV» OeJtoro mBeTa pooup
TPULATEILHBINA KOHTPOJIBLHBIN azerl, o ayHas
4 Otpuuare OHTPO obpazen posp 1 M 1 mpobupka
OKO OecrBeTHAS KUIKOCTh

[MonoxwuTenbHbINA KOHTPONIBHBIH 00pasert, [IKO «PBRSVy, cogepskutr PHK Potato black ringspot virus.

2.2 Kosin4ecTBO aHAJIM3HPYEMbIX P00
Habop paccunrtan va npoBenenue 100 peakiuii, BKIt09ast KOHTPOIbHBIE 00PA3IIBI.

2.3 IlpuHuun meroaa.
Oobnapyxenue crerupuueckux ¢pparmenroB PHK Bupyca uepHOil KOJIbIIEBON MATHUCTOCTH KapTodes

OCHOBAHO Ha MCIIOJIb30BAaHUM COYETAHUSI METOJIOB OOPaTHOM TPaHCKPUIILIMU U MYJIbTUILJIEKCHON MOJIMMEPa3HOM
LIETTHOW PEaKlUU C TMOJIYUYCHUEM Pe3yIbTara B pexkume peanbHoro Bpemenu — OT-TILP-PB.

Cunres JHK wa wmarpune PHK nocpeactBoM  0o0paTHOW — TpaHCKPHMIILIMKM — MPOU3BOJIUT
komiuiementapayo JIHK (xIHK). Ob6patusie Tpanckpuntassl (RT) ucnonssytor mabnon PHK u kopotkwii
npaiimep, komrmiemeHTapubiil 3'-koHy PHK, uto6s1 unaynuposars cunte3 neppoit nenouku k/IHK, kotopas
MOKET OBITh HCIOJb30BaHA HEMOCPEICTBEHHO B KayeCTBE MATPHIbI Ui MOJIMMEPAa3HOM LENHON peakiuu

(TTLIP).



B ocuoBe meronma IIIIP-PB nexur wm3smeHeHwe curHaia QuIyopecHCHIIMM B XOAE pPEaKIUHh. ITO
W3MEHEHHWE  TPOUCXOJUT  Onarojaps  MCIOJb30BaHHWIO  cnenuduueckoro  misa  uckomoit  JIHK
OJIMTOHYKJIEOTHIHOTO 30H]1a, KOTOPBIH, MOJ00HO MpaiiMepy, B XOA€ PEaKIUU CBSI3bIBACTCS C OJHOW M3 Ienel
ammukona. K 57 w37 KoHmam 30HAa mpucoenuHEeHbl (uyopodop u racuTens  (IyopecueHINH
cooTBeTCTBeHHO. [Ipn B0O30yx1eHUN MOJIEKyIbl (hiayopodopa CBETOM OIpEaeeHHON JJIMHBI BOJHBI JaHHAS
MOJIEKYyJla HCIyCKaeT CBET JAPYrod JIUHBI BOJHBL. 3a cUeT OMM30CTH MOJeKyd ¢uiyopodopa M TacHTENS
bayopecueHIIuN, HAXOIAUIMXCA Ha OJHOM 30HJE, MOCIEIHUN MOTJIOMAET (IyOPECHCHIINIO, U U3MEHEHHUS
AQHAJIMTUYECKOTO CUTHAIa He MpoUcXoauT. B pesynbraTe pacuierieHus cnenududeckoro aias uckomon JJHK
OJIUTOHYKJIEOTUAHOTO 30HAa Tag-moiauMepa3oil Ha 3Tare JIOHTalluy P TemiiepaTypax okosio 60°C, racurenb
MpeKpaniaeT Mmoraomarh GIyopecieHnio JaHHoi MoseKybl guryopodopa (texromorus TagMan). C kaxasiM
rukitoM [P guciio ocBoO60kAeHHBIX MOJIEKY (uryopodopa IKCIIOHESHITHAILHO BO3pacTaeT (PUCYHOK 1).
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PI/ICYHOK 1- HpI/IHI_II/Il'I AHAJIIMTUYCCKOI'O ITpo1ecca

[TocranoBka peakuuu oopatHoit Tpanckpunmu u [11IP-PB ocymecTBiisiercs B CielMalibHBIX IPHOOpax
- ammun¢ukaropax, Hanpumep, «AHK-32 (32M, 48)» (MAIIl PAH, r. Cankr-IlerepOypr, Poccus), «CFX-96»
(«BioRad», CIIA), «Rotor Gene» (Qiagen), «DT» («JIHK-texnomorus», Poccus), QuantStudio5
(Thermofisher, CIIIA) wi SKBUBAJICHTHBIX MO XapaKTEPUCTUKaM (CM. T1. 5.1 HACTOSAIIECH HHCTPYKIIUH).

[Tpu ammmuduxammu meronom OT-IILP-PB B Habope ucnonb3yrooTcs J[1Ba OJIMTOHYKICOTHIHBIX
npaiimepa, QIaHKUPYIOMUX crenupuieckuil (parMeHT BHpyca YEepHOI KOJbIEBON MATHUCTOCTH KapTodes,
JIBa OJIMTOHYKJICOTUAHBIX mpaiimepa ¢uankupyromux IHK BHyTpeHHero nosoxxkutensHoro KoHtpois [IL[P-
PB, a taxxe nBa ¢uryopecueHTHbIX 30H1a. [Iponecc ammndukanmu cnenuGuyHbIX GparMeHTOB 3aKIH0YaeTCs
B INOBTOPSIOIIMXCS LUKIAX TeMmiepaTrypHod aeHarypauun JIHK, oTxura mpailMepoB ¢ KOMIUIEMEHTAPHBIMU
ITOCJIEIOBATEIBHOCTSIMI M IOCIEAYIOIIEH JOCTPOUWKE IMOJMHYKICOTHIHBIX Lened ¢ 3tux npaiimepos JIHK-
MTOJIMMEPA30M € IETEKIMEN pe3yJIbTaTOB B PEXKUME PEAIILHOIO BPEMEHH.

[TpoBenenue peakuu oOpaTHOM TpaHCKpUIIMU U nocaeayroeil mynbruriekcHoit [1I[P-PB B nabope
pearentoB «Potato black ringspot virus -PB» ocymiecTBIseTCs MOCaeI0BaTeIbHO B OJHON POOUPKE B TEUCHUE
OJTHOT'O 3aIrycKa aMIuinpuKaTopa 0e3 Kakux-1100 JOMOIHUTENbHBIX MaHuysiuil. Habop pearentos «Potato
black ringspot virus -PB» mo3BoyisieT OHOBPEMEHHO BBISBISTH B OJHOW PEAKIIMOHHOW cMecH crenu(uuHbIe
(bparMeHThl BUpyCca YEpPHOH KOJBLEBOM NATHUCTOCTH KapTodens. Bupyc depHOil KONbLEBOW MATHUCTOCTH
kaprodens— no xanany ¢uyopecuenimu FAM/Green, BHYyTpeHHUI MONOXKHUTENBHBI KOHTPOIb — MO KaHATy
dbnyopecuenun R6G/HEX/Yellow/VIC.



[Ipaiimepsl, TpUMEHsSEMbIE B JaHHOW CHCTEME, CKOHCTPYHPOBAaHbI TaKMM 00pa3oM, YTOOBI
obOHapyxuBaTh 100% Bcex IMITaMMOB LEJIEBOrO BUpPYycCa IOCIEI0BATEIbHOCTH KOTOPBIX HAXOIWINCh B 0ase
nauabix NCBI Nucleotide va 16.01.2019 (www.ncbi.nlm.nih.gov).

Peaknmst BIIK (Buytrpennero IlomoxkurensHoro KonTpons) — HeoOXoauma MAfii HMCKITIOUEHUS
JIO’KHOOTPUIIATEIIbHBIX PE3yJIbTATOB.

2.4 OrpaHuyeHusi MeTo/Aa

B uccnenyemom marepuane PHK BupycoB MoxkeT ObITh HE OOHapy>KeHa MO MPUYMHE HE MPOXOXKICHUS
obOpatHo#l Tpanckpuniuu, uaruoupoBanus OT-IILIP-PB w/wnm HemoctaTounoi 3(hPEKTUBHOCTH BBIJCICHHS
PHK.

[TpyunHON NOIYYEHUS JIOXKHOIIOJOKUTEIBHOIO pE3yJibTaTa SBISETCS KOHTAMHUHALMSA Ha JTare
BetenieHuss HK 6o mposenenus peakuu OT-ITLP-PB. JI0)HOMONMOXHUTENBHBINA PE3yIbTAT BBISBISCTCS C
MIOMOIIBI0  OTPUIATEIBHBIX KOHTPOJBHBIX 00pasuoB Beigenenus u  OT-IILP-PB (m. 7.5 wnacrosimei
WHCTPYKIIUH).

3 AHAJIMTUYECKHUE XAPAKTEPUCTHUKHA
3.1. YyBCTBUTEIBHOCTH

JIis McibITaHUST aHATUTUYECKON 1yBCTBUTEIHLHOCTH HaOopa ObLI MPOU3BENIEH Pl U3 8-MU pa3BeIeHUN
nonyuenHoit PHK uzomnsita PV-0056 cpenneit 3apaxennoctu (18,4 ct). [TonoxxurenpHas peakuusi Ha0101a1ach
TIpH pa3BeIeHUN UCX0oaHOro HHoKymoMa B 10° pas. ITpu passenenun B 107 peakius 6bi1a HecTabuabHOM. [Tpu
passenennu B 108 pa3 cenuduuHoil peakuu He OTMEUEHO.

UYygsctButenbHocth [1L[P npu ucnone3oBanuu Habopa pearenroB «Potato black ringspot virus -PB» ne
6omnee 1,0%10° xonmit JJHK B Mummumutpe mpoosl.

3.2. Cnenn(pu4HOCTH

CrienupuuHOCTh — JOKHOOTPHULIATENILHBIC PE3YIbTATHI IPU aHAIN3E 00Pa3lOB PACTEHHH, COAEPIKAIINX
PHK wneneBbIX BHpPYCOB, OTCYTCTBOBAJIM, JIOKHOIIOJIOKUTENbHbIE Pe3yJbTaThl NMpU aHamuze oOpaszuoB IHK
pacrennit u PHK BupycoB, He cojepKalux BbIIIENEPEUNCICHHbIE CHelu(pUUecKue (QparMeHThl,
OTCYTCTBOBAJIH.

4 MEPBI ITIPEJOCTOPOKHOCTMU IIPU PABOTE C HABOPOM

Paboty npoBosT B cootBeTcTBHU ¢ TpeboBaHuaMU MY 1.3.2569-09 «Opranuzaiyst paboTsl 1a00paTOpHil, HCHOIB3YIOIMX
METOJbl aMIUTU(UKAIMKA HYKJIEHMHOBBIX KHCJIOT MNpU pabOTe C MaTephajoM, cojlepKaliuM MuKpoopranusmel |-V rpynn
MATOTEHHOCTH.

4.1 Heo06xoauMocTh 00y4eHHUsI MepPcoHaia

st paboThl ¢ gaHHBIM HAOOPOM PEareHTOB HEOOXOJIMMO YYAaCTHE CIICHHAINCTA C BBICIINM HJIM CPEIHUM MEIULTHCKUM,
OMOJIOTNYECKUM (BETEPUHAPHBIM) MM arpPOHOMHYECKUM 00pa30BaHUEM, ITOJYUHMBIIETO JOMOJHUTEIHHOE ClIENNaIbHOE 00pa3oBaHue
Ha Kypcax MOBBIMIECHMS KBATN(HUKAIUH TI0 MOJIEKYJISIPHO-ONOJIOTHYEeCKIM METOAaM AMArHOCTHKH. [lepcoHan M0mkeH MMEeTh HaBBIKH
paboThl C OMOXMMHUYECKHMHU PEaKTUBAMU M COBPEMEHHBIM JIa00OPaTOPHBIM 000y I0BaHHUEM.

4.2 Mepsbl 6€301aCHOCTH, N03BOJIAIOLIME NIPEAOXPAHATH ONlEPaTOpPa

Bce koMmoHEHTHI Ha0Opa B MCIOJIb3YEMBIX KOHIIEHTPAIUSX SBISIOTCS HETOKCHYHBIMU, BPEJHOTO BIMSHHS HA OPTaHU3M
omneparopa He oka3biBaoT. [Ipu paboTe ¢ HAbOpOM cleayeT coOIt0IaTh OOBIYHBIE MEPHI IPEIOCTOPOKHOCTH JIJIST JIAOOpaTOPHi:

- MI0JIb30BATHCS TA0OPATOPHBIMY NEpUYATKAMHU M HaJIeBaTh 1a00OpPaTOPHbIC XalaThl;

- HC IIPMHUMATh IHUIIY, TATh UJIK KYPUTH B na6opaTopHHx IIOMCUICHUAX

- mocyie paboThI ¢ IpoOaMu U peaKTUBAMH CIIEAYET TIIATEIbHO BEIMBITh PYKH BOJON C MBLIOM.

M30erate KOHTaKTa C KO)Keﬁ, TJ1a3aMHu M CIM3UCTBIMHU O6OJ'IO‘-IKaMI/I, IIpy NoTNaJJaHu Ha HUX KOMIIOHECHTOB Ha6opa IIPOMBITH
OOJIBIIUM KOJIMYECTBOM BOJbl. [Ipu mnpueMe BHYTPh KOMIIOHEHTOB HaOopa peareHTOB 3a MEIAMIMHCKOW IIOMOIIBIO CIeIyeT
00paTUTHCSI HEMEIJICHHO.

Cneuunduxanum no 6€30MacHOCTH NPEAOCTABIISIOTCS 110 3aIpocCy.

4.3 Heo0xoaquMble MephbI MPEeA0CTOPOKHOCTH B OTHOLICHHH BJIMAHASA (PU3HYECKUX (GAKTOPOB

ITpn ncrionp3oBanun Habopa peareHTOB HET HEOOXOIUMOCTH NPUHUMATh MEPHI MPEJOCTOPOKHOCTH B OTHOIICHUN BIMSHUS
MarHUTHBIX II0JICH, BHEIIHUX 3JEKTPUYECKHX BO3ACHCTBHUI, 3JIEKTPOCTATHMYECKUX Pa3psloB, AABICHUS WIN INEPENajoB JIaBICHMS,
NIEPErpy3Ku, HCTOYHUKOB TCPMHUUCCKOT'O BOCIITIAMCHCHU .



4.4 Heo0xoaquMble Mephbl MPEeA0CTOPOKHOCTH MPOTHB CHENUATBHBIX PUCKOB

ITpn wucnone3oBaHuM HAaOOpa peareHTOB HET HEOOXOJMMOCTH IIPUHMMAaTh MEPHl IPEIOCTOPOKHOCTH IPOTUB JIIOOBIX
CHelMaNbHBIX PUCKOB MIPU HCIOJIb30BAaHUU WM pealu3aliy, IOCKONbKY B COCTAaB U3/AEIHs HE BXOMAT BEIIECTBA YEJIOBEYECKOTO WU
KMBOTHOT'O TPOMCXOXKICHUS C YIETOM MX MOTEHINATIbHONW NH(EKIIMOHHON TIPUPOABI.

5 OBOPYIOBAHUE U MATEPHUAJIbI, HEOBXOJAUMBIE I1PU PABOTE C HABOPOM

5.1 PexomenyeMoe u3MepHTeJILHOE 000PY/I0BaHHE

[pubop mns IILP-PB — 3apeructpupoBanubiii B PO u mMeromuii kaHaiubl JETEKLHH, COOTBETCTBYIOLIHE KPaCHTEISIM
FAM/Green, R6G/HEX/Yellow/VIC, ROX/Orange, Cy5/Red (mu60 uX CHEKTpalbHBIM aHAJOraM) CO CJIEAYIOIIUMH
XapaKTEPUCTHKAME — Ayaxc.p0s6./Mvacom. (Nel — 485uM/520mM, Ne2 — 530uM/560mM,Ne3 — 580uM/620mM, Ned — 630uM/670HM),
Hanpumep, «AHK-32 (32M, 48)», «CFX-96».

5.2 Yka3zaHusi 0 He0OXO0AUMOCTH HCIOJIb30BAHMS CIIELMAJIBLHOI0 000PYAOBaAHUSA

Paboty ¢ HabopoM crlemyeT MpoBOANUTE B HACTONHHOM OOKce ¢ OakrepuitnaHoi mammoit (Hampumep, BAB-TIIP-«Jlamurap-
C», 3AO «JlamuHapHbIe cucTeMbI», T. Muace, Poccust), ycraHoBieHHOM B pabodeii 3oue 3 (MY 1.3.2569-09).

5.3 lo3upyromue ycTpoiicTBa

ABTOMaTHUeCKHH (MEXaHUYECKHIT) 103aTop nepemeHHoro oobema Ha 10-100 mku;

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

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

LITATHB JUIA AaHHBIX J103aTOPOB.

5.4 JIpyroe ucnosab3zyemoe 000py/10BaHue

MukportieHTpudyra-BCTpSIXUBATEIb U1 MUKPOIPoOHUpoK (Hanpumep, «L{ukmoremn-901»);

MUKpOIeHTpudyTa 17151 MEKpOIIpooupok (ctpumoB) 0,2 mi (Hanmpumep, «Lukmoremn-903»);

IITATUBHI 17151 HAKOHEYHUKOB, MEKpOTIpoOmpok Ha 0,5 u 1,5 mur;

IITaTUB U1 MUKpopoOupok 0,2 mi (Hampumep, «PM-2x48x0,2» (CurTomN);

XONOAWIbHUK Ha 2-8 °C (s XpaHeHUs: 00pa3IoB).

5.5 JIaGopaTtopHas nocyaa

Emkoctu u1st cOpoca HAKOHEUHUKOB M MUKPOIIPOOUPOK.

5.6 MaTepuaJsbl 1 peareHTbl, He BXO/JsIIIIe B COCTAB HaGopa

OnHOpa30Bble HAKOHEYHHKH JUJIS 103aTOPOB NIEPEMEHHOT0 00beMa ¢ a3p030JIbHBIM 0apbepoM;

MuKponpoOupkwu (ctpumsl) 0,2 M ¢ po3payHoit kpeimrkoi st [T1P-PB;

Habop peareHToB s BoieneHns HK;

OTAEJBHBIN XajaT ¥ 0JJHOPa30BbIe MEIUIIMHCKHE IIEPUYaTKH;

KOMIUIEKT CPENICTB I 00pabOTKA pabodero Mecra;

0JTHOPA30BbIe MEUIIMHCKUE XaJaThl M 0JTHOPA30BbIE MEIUIINHCKAE MTEPYATKH;

KOMIUIEKT CPEACTB ISl 00paboTKu pabodero mMecra.

6 AHAJIMBUPYEMBIE ITPOBbI

6.1 OT0op ¥ TPaHCHIOPTHPOBKA 00pa3L 0B

Ot60op 00pa3loB, TPAHCIOPTUPOBKY M XpaHeHHe MpoBoAsST B cooTBeTcTBUU ¢ ['OCT 33996-2016
«Kaprodenb cemeHHol. TexHHMUECKHE YCIOBUS M METOABl OIpPENENCHUS KaueCTBa» M MEXIyHapOIHBIMU
npaBuwiamu EDK OOH S-1 kacatommmucs cObITa M KOHTPOJIS KauecTBa ceMeHHoro kaprodenst 2014 rog.

6.2 IIpoGonoaroroBka 06pa3uoB u BoiieaeHue HK

[IpenBapuTENBHO MOATOTOBUTH HEOOXOAMMOE KOJIMUECTBO KITyOHEH KapTo(dess U MPOMBITh UX YHCTOM
BOJIOH. [ToNrOTOBUTH YKCThIE U MPOAEC3UH(DULINPOBaHHbIE CKableaH (J1e3Bus). CKanbleneM akKypaTHO
BbIpe3arh HeO0bI0H (0T 5 10 10 MM B TMameTpe) KOHUYECKUH (GparMeHT U3 CTOJIOHHOTO KOHIIA
MOJITOTOBJIEHHOTO KIIyOHs KapToders, 3aXBaTbiBast cCOCyAUCTyt0 TKaHb. (ITocne kaxaoro Beipe3aHHOro oopasina
HEOOXOIMMO MEHSITh MIEPYaTKH U cKaibIenn. [1o 3aBepuiernio paboT BCe HHCTPYMEHTHI U HCITOIB3yeMOe
o0opyoBaHue 06e33apaxHBaTh XJIOPCOAEPKALIIM PACTBOPOM, C MOCIIEAYIOIIEeH TPOMBIBKOM YUCTOM Bosoii. B
ClTydae MCIOJIb30BaHMUs OTHOPA30BBIX CTEPUIIBHBIX CKAIIbIIENEH (JIe3BUi) HE0OX0oMuMa Mo CIIeAyIonas ux
yrunuzanus). [Ipu moBpexIeHUH WM OTCYTCTBUH CTOJIOHHON YacTH JOITYCKAETCs UCIIOIb30BATh MMa3yIlIHbIe
nmouku (m1a3ku) ['omoreHn3upoBats 0Opaser B SKCTparupyroiiem Oydepe (BXOAUT B cOcTaB HAOOPOB IS
Bblenenus). [Iposectu Boinenenune HK cornacHo uHCTpYyKIMU.

Konuuecmeso uccnedyemvix npod na nposepky napmuu kapmogens pecnamenmupyemcs "I OCT 33996-
2016 Kapmodghenv cemennoii. Texnuueckue ycnogus u memoowl onpeoenenus kayecmaa."



Brinenenne PHK mnpoBomst copOertHsiM Metomom (Hampumep, «CytoSorb/IlutoCop6» (CunTonN),
«Dutocopd» («Cunrtom», Poccus) nnm apyrumu yrepxxaeaasiMu Metonamu ['OCT 33505-2015

Jns onpeneneHuss BO3MOXXHOM KOHTaMUHALMK Ha 3Tane BoiaeneHus HK B kaxayro mapTuio BblACIEHUS
Hapsily C MCCIENyEMbIM MaTepuaioM BKJIIOYAIOT OTpULATENbHBIM KOHTpoisb BbiaeneHus (OKO-B), xotopslit
ananusupytot nanee B OT-ITLP-PB.

PactBop PHK moxer xpaHuThCsl nipu Temneparype He Bbinle MUHYc 18°C B TeueHue 6 MecsleB U B
TEUEHHE ro/la MPU TeMreparype He Bbiiie MUHYC 68°C.

7 IPOBEJAEHUE AHAJIU3A

7.1 IloaroroBka k npoBeaenuto OT-IIIP-PB
1. HabGop pearenToB u3Bieub u3 xonoawibHuka, Pb, OKO nepememars Ha BopTeKce M EHTPUPYTUPOBATH B

Teuenne 5 cexyna npu 3000 06-mumt

. YcTaHOBUTh HEOOXOAMMOE KOJIUYECTBO MHKPOIPOOUPOK C
peakioHHoi cMechio «PBRSV-BIIK» B mrtatuB (KOIMYECTBO MHUKPOIPOOMPOK COOTBETCTBYET UHUCIY
UCCIIeTyeMbIX P00 1 KOHTpoJbHBIX 00pasnoB: [TIKO, OKO, OKO-B) u mapkupoBath B COOTBETCTBUU C
MPOTOKOJIOM HCCJIEOBaHUs Ha OOKOBOW CTEHKE, JHOO Ha KpBIIIKE NPOOUPKH (B 3aBUCUMOCTH OT
npudopa).

2.  OTKpBITHh KPBIIIKH MUKPOIIPOOUPOK U BHECTH B HUX 10 15 Mk PB

3. IloarotoButh mnpoOUPKY C TUOPMIU3HPOBAHHBIM IOJOKHUTEIBHBIM KOHTPOJIbHBIM obOpasuom (ITKO)
[IpuroToBneHne KOHTPOIBLHOTO 0Opasma: B mpodupky c¢ cyxum cogepxkumbiM IIKO «PBRSV» nobaButs
200 mxa OKO, mepememaTth Ha BOPTEKCE 1O IMOJIHOTO PAacTBOPEHUS, HEHTPU(YTHpOBaTh S5 CEKyHI MpH
3000 06 mun-1.

4, MKO (ecim yxe pa3senaeH), OKO wu wuccnemyemble o00pas3ibl pa3MOpO3UTh, IMepeMeriaTh Ha
MUKPOIICHTPU(YTe-BCTPIXUBATENEC U IICHTPU(YTHUPOBATH.

Ipumeuyanue Ecnn obpazeny PHK conepxutr copOeHT (MarHUTHBIA copOeHT), HeoOXOAMMO LEHTpU(yruposats oOpasisl 1
MuHYyTY nipu 10-14 ThIC. 00/MUH. ISl TOJTHOTO OcaXkaeHUs copOeHTa. [Ipu MCIOIB30BAaHUM MarHUTHOTO cOpOeHTa MPOOUPKHU C

PHK nocne neHtpupyriupoBaHus yCTaHOBUTh B MarHMTHBIA INTaTUB W J00aBieHHE 00pa3loB MPOM3BOJIUTH, HE BBHIHMMAs
NpOOUPKY U3 ITATUBA.

Hcnonb3ys HaKOHEYHHKH C ad3pO30JbHBIM OapbepoM IOCIEI0BaTeIbHO BHECTH B MHUKPONPOOUPKU
cormacHo ux mapkuposke mo 10 mxa OKO, uccrneayeMsix o06pasmnos™ u, B mocieaniow ouepenn, ITIKO
(eM. m. 3), MJIOTHO 3aKpbITh KpPBILIKH, Hepemewams Ha MUKpoyeHmpugpyee-ecmpaxusamene u
yenmpugyauposams NpooUpKU 07151 cOpoca Kaneb.

5. [Ilomectuth npoOupku B aMIIM(UKATOP B PEKOMEHIYEMOM MOPSJIKE:

Ne aueiiku Oopaszey
1 KO «PBRSV»
2 OKO
3 uccnedyemvlti oopazey 1
4 ucciedyemvlil obpasey 2

*[IpumMedanue: Kaxxaplii 0Opa3er] peKOMEHyeTCsl aHaJIM3UPOBATh B IByX MOBTOpaXx.

7.2 Tlposenenue OT-IILP-PB
7.2.1 llposenenne OT-IIP-PB nust npuéopos RotorGene 6000/RotorGene Q
1. BxiouuTh NpubOp B COOTBETCTBUU C MHCTPYKIUEH 110 SKCIUTyaTall|H.
2. 3amyctuts nporpammy «Rotor-Geney.
3. B okne «New Run / HoBblii TecT» BbIOpaTh BKIaAKy «Advanced / leranbsHblii MacTep», 3aTeM OIIIUIO
«Empty Run / Ilycroii ma6aon» u Haxate «New / HoBb1ib».
4. B otkpbiBIIeMcs OKHE BbIOpaTh Tun potopa «36-Well Rotor / 36-1yHouHBI pOTOP» M MOCTaBHTH
raiouky B okHe «Locking Ring Attached / Koasno 3akpensieno», Haxats «Next / laaeex.



7.
8.

10.
11.

12.

B oTkpeIBIIeMcs okHe ycTaHOBHTH «Reaction Volume / Oobem peakuum» 25 MKk, yopaTh rajouky «15
uL oil layer volume / Oobem macia / Bocka» u Haxkath «Next / Jlaiee».

B otkpeiBoieMcs: okHe HaxaTh KHONKy «Edit Profile / Pemakrop npoduasn», naxare «New / HoBblit» u
BeIOpath «Cycling (default) / IluxknaupoBanue (Mo ymoud.)». 3aaarth NporpamMmy aMIuiM(UKAUAU CO
CIIEIYFOLMHU TTapaMeTPaMHu:

[lar Tewmm., °C Bpewms Herexuus Kpacurenu [ToBTOpOB
45 15 mins No acquiring 1
Hold - —
94 3 mins No acquiring 1
94 15 secs No acquiring
Cycling . FAM/Green 50
60 40 secs Acquiring JOE/ Yellow

B oxne «Edit Profile / Pegakrop npoduiisi» Haxkats KHONKY «OK».
VY CTaHOBUTh 4yBCTBUTEIBHOCTH MprbOOpa B obmactu HacTpoek «Chanel Setup / YcranoBka kanamay,
ucnosb3ys kiasuiy «Edit Gain / YpoBenb curuaiax»:
Green-5
Yellow -6
[Ipumeuanue: npu 8603HUKHOGEHUU NPOOIEeM (C6A3AHHBIX C 0COOEHHOCHbIO padomvl npubopa, a

UMEHHO C YCIAHOEICHHBIM ONMUMAILHOIM OUARA30HOM VDOEHA VCUICHUSA CUZHANA (hayopecueHyun
RO UeneebiM KaAHAIaM) HeodXo0umo npu nociedyrwuiux sanyckax npuoopa oas INIP-PB RotorGene

6000/RotorGene Q na r3mane 8 nynxkma 7.2.1 npogecmu agmomamuueckylo ORmMuUMU3IAuuIo ypogHeil

CUSHAA CO2NIACHO C1EQVIOWLell UHCHIPYKUUU:
B okne «New Run Wizard / Macmep nosozo mecma» wnaxcams «Gain Optimization /
Onmumusayus ypoeHs CuZHALAY .

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

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

B nossuswemcs oxne «Auto-Gain Optimization Channel Settings / Ycmanoexku Aemo-
onmumuzayuu ypoena cuznanay naxcamo «OK / AA» ona kaxcoozo kanana.

Iocne 3akpwimusi oxna «Auto-Gain Optimization Channel Settings / Ycmanoexku Asmo-
onmumuzauuu yposus cuznanay nocmasums 2anouxy «Perform Optimization Before 1 st Acquisition /
Boinoanume onmumuszayuio npu 1-w wmaze demexyuuy u naxcamo «Close / 3axkpoimoy.

Haxars xiaBuiry «Next / laaee».

3amyctuth amrmrdukanuto kaonkou Start run / Crapr.

B mnosiBuBIIEMCS mocnie Hayasa paboThl MpuOopa OKHE CO CBEACHUSAMHU 00 00pa3lax BHECTH Ha3BaHMSA
obpasuoB, B cronbue «Type / Tum» ykazate «Unknown / O6pasem» mis oOpasios, «Positive /
Monoxurteabubliin» 11t [TIKO u «Negative / Orpunarensnsiiiy 11 OKO. Haxars kinaBumry «Finish /
3aKOHYMTDBY.

ITo 3aBepmienun OT-TILP-PB orpaGoranHble npoOMpPKH yTWIM3HPOBaTbH B COOTBETCTBUU C
pexkoMeHnanusmu o opranuzaiuu [P na6oparopun, cornacao MY 1.3.2569-09 «Opranuzamus paboTsl
nabopaTtopuid, HCMONB3YIONIMX METOAbl aMIUTM(UKAIMA HYKJIEHHOBBIX KHCJIOT TpH padoTe ¢
MaTepHaJIOM, COAEpKAIMM MUKpoopranu3Msel [-IV rpynn natoreHHoCT.

7.2.2 llpoeaenne OT-IIIP-PB nas npuéopa CFX96

BximtouuTh iprOOp B COOTBETCTBUHU C HHCTPYKIIMEH 110 SKCILTyaTallHH.
3amyctuth nporpammy «Bio-Rad CFX Manager».



10.

11.
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B menio File Beiopats New—Protocol. B mosiBuBIIEMCST OKHE 3a1aTh IUKIOIPAMMY CO CIICAYIOUHMHU
napaMmeTpamu:
Sample Volume 25 pl
1. 45,0 C for 15:00
2. 95,0 C for 5:00
3. 95,0 C for 0:15
4. 60,0 C for 0:40
+Plate read
5. GOTO 3, 49
END
Haxare OK u coxpaHuTh MPOTOKOJI HA KOMIIBIOTEPE B yI00HOM paboueii manke.
BHuectu cBenenus 00 oopasnax u kpacutessix. s atoro Bo Bkiajike Plate Beiopats onuro Create New.
Haxartp knonky Select Fluorophores. B nosiBuBmemcs okne BbiOpath kpacurenn FAM, HEX. Haxare

OK.
0O0603HaYUTH Ha IJIAIIKE MECTOPACIIONIOKEHNE 00Pa3IOB:

- [lepas nynka — IIKO. Jlns 3TOr0 BRIAEIUTH TYHKY, B KOTOpoi Haxoautcs npobupka ¢ [IKO, u B rpade
Sample Type BoiOpath ctpouky Positive Control.

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

- Crienyrormasi JIyHKa - UCCIIeAyeMBbIi oOpaserr 1, 3aTem — ucciieayeMsblii o0paserr 2 u T.J. B COOTBETCTBUU C

. [lopsigok ciegoBanHusi 06pa3uoB. [ 3TOro BEIIEIUTH BCE OCTABIINECS JIYHKH, B KOTOPBIX HAXOSATCS
npobupku ¢ obpaszuamu, u B rpade Sample Type BeiOpath ctpouky Unknown.
3aiaTh U3MEpPEeHHE CUTHAlla BO BCEX MPOOMPKAxX MO BBIOPAHHBIM KpacuTeisMm. [ 3TOro BbIIEIUTH Ha
IUIaIIKe JIYHKU cO BceMH HccieayeMbiMu npobupkamu (Bkiatouas [IKO u OKO) u mocTtaBuTh ranoyku B
kosonke Load HanpoTHB Ha3BaHMI BCEX BHIOPAHHBIX B I1.5 KPACHUTEICH.
3aiaTe Ha3BaHUA BCEX HCCIEAyeMbIX 00pa3ioB. J[1s 3TOrO BBIIEIUTH JTYHKH, B KOTOPBIX HAaXOIATCS
npobupku ¢ obo3HavyaembiM oOpasiioM. B rpade Sample Name Beectu (wnm BbIOpaTh M3 yKe
UMCIOIMXCSI) MMSI COOTBETCTBYIOIIEro oOpasiia. 3areM MOCTaBHTh Tajlouky B cocemneil rpage Load.
[ToBTOPUTH TO K€ caMoe JIsl OCTaBIIMXCS 00Pa3LOB.
Haxare OK. [latb uMs 1uianike ¢ ykazaHHWEM JaThl SKCIIEPUMEHTa M COXPAaHWUTh MOJY4YEHHbIN (aiin Ha
KOMIIbIOTEpE B yA0OHO! pabouell mamnke.
Hauatp paboty mpubopa. st 3Toro BeiOpats 3akmanky Start Run, B xotopoil HaxkaTh kiaBumry Start
Run. 3apate ums Oyaymero ¢aitna ¢ ykazaHuem JaThl NpoBeeHus dkcrepuMenTa. CoxpaHuth ¢ailn Ha
KOMIIbIOTEpE B y100HOM paboueii manke.
3aduxcupoBath B paboueM KypHasle Ha3BaHHe (aiiia.
ITo 3aBepmienun OT-IILIP-PB orpaGoranHble nOpoOMpPKH yTWIM3HPOBaTbH B COOTBETCTBUU C
pexkoMeHanusiMu o opranuzanuu [P na6oparopun, cornacao MY 1.3.2569-09 «Opranuzarus padoTsl
nabopaTtopuid, HWCMONB3YIONIMX METOABl aMIUTH(HUKAIMK HYKJICHHOBBIX KHCJIOT TIpH pabote ¢
MaTepHAIIOM, COAEPKAIMM MUKpoopranu3msl [-IV rpynn natroreHHocTH».

7.2.3 Ilposenenne OT-IIIP-PB nus npudopos AHK-32 (32M, 48).

Bxutounts mprbOp B COOTBETCTBUHU C WHCTPYKIIMEH 110 SKCILTyaTallHH.

3anyctuth nporpammy ANK Shell.

Bri6pate Bknanky «bwleTpsblil ctapmy. B nosiBuBmemcs okHe BbiOpaTh kpacutenu FAM, R6G. 3axate
ums Oynyuero Qaiina, a Takke BpIOpaTh TUI nproopa (32 npoOupku uiu 48 mpoOupok).

B okHe « AMIUIM(UKATOP» 3a/1aTh IPOrpaMMy aMILTU(PHKAIUH.

‘ Tun ‘ Temneparypa, ‘ Bpewms, t, ‘Ha6m0neHI/Ie‘ Pacuer ‘
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T, C CEK.
N3oTtepma
1 45 900 Bxmroueno
2 95 300 BxnroueHo
Hukmorpamma
(50)
1 95 15 Bxiroueno
2 60 40 BxnroueHo Bxmroueno

Bo Bknaake «O0pa3ubl» BHECTH ONKMCAHUE HCCIEAYEMBIX 00Pa3I[0B U PACCTaBUTh 00pa3LIbl 110 TUIAHIIETY.
3anectu B pabouunii )KypHasl Ha3BaHue (haiiia JaHHBIX, COOTBETCTBYIOIIEE UCCIIEI0OBAHUIO.

Jlnis 3amycka uccienoBanust HaxaTh CTapr.

I[To 3aBepmienmn OT-IILP-PB orpaGoranHple NpOOMPKH yTHWIM3UPOBATh B COOTBETCTBHH C
pexomenpanusmu 1o opranusanuu [P ma6opatopuu, cornacao MY 1.3.2569-09 «Opranuzarnus paboTs
nabopaTtopuid, HCHONB3YIOUIMX METOAbl aMIUIM(UKAIMKM HYKJIEHHOBBIX KHCIOT TpH padbore ¢
MaTepHAJIOM, COAEPKAIIMM MUKpOoOpranu3msl [-IV rpynn naroreHHoCT.

7.2.4. llpoenenne OT-IILP-PB nas npudopos Dtprime / Dtlite.

Bxuttounts mpubop B COOTBETCTBUU C MHCTPYKIIMEH 110 SKCILTyaTallHH.

3anyctuth nporpammy «RealTime_PCR».

[lepen mnpoBeaeHHWEM aMIUITH(PHUKAIMKA HEOOXOJMMO 3alOJHHUTH TIPOTOKOJ HCCIECIOBAaHUS (BKJIAIKa
«IIpoTokoJ»). B kax 101 cTpoke HEOOXOIMMO OTPEJAKTUPOBATH CIIEIYIOIINE JaHHbIE:

- Ne (HOMep mTpoOupKM)

- R (mobGaBnenue ny0ieit)

- T TPOOUPKH (00pasell, MOJIOKUTENBHBIA KOHTPOJIb, OTPULIATEIILHBIA KOHTPOIIb U T.JI.)

- ¢pyopodopsr (FAM — ciettuduka, HEX — BIIK.)

[Tocne 3amomHeHust TaOIUIBI ¢ JAHHBIMU O TIPOOMpPKax HEOOXOIMMO YKa3aTh PAcCIONIOKEHHE MPOOUPOK B
6noke ammumudukaropa. Pacnonoxenne npoOHpok B 010ke aMIu(uKkaropa CXeMaTHIHO OTOOpaXkaeTcs B
IIPaBOM HUKHEHN YaCTH OKHA.

3anyck mOporpaMMmbl  aMIUTMGUKAIIMM  OCYIIECTBIAETCS BO  BKIagke «3amycKk MPorpamMmbl
aMIUIM U KAL),

Ilepen 3amyckoM HeoOXoIuMMO BbIOpaTb 3apaHee CO3JaHHYIO HNporpaMMmy aMIiuiu(pukanum,
OTpeaKTUPOBaTh 00BEM paboueit cMecH B mpodbupke (25 MK).

ITapameTpb! amMIIUUKAITIH:

[ukin IToBropsr | IIlar Bpemsa | Temneparypa | Jlerekuus
1 1 1 15:00 45,0
2 1 2 05:00 95,0
3 50 1 00:15 95,0

2 00:40 60,0 Bxirouena

HaxxaTh KHOIIKY «3alyCcTHTh IPOrPaMMYy».

ITo 3aBepmienun OT-IIIIP-PB otpaGoTanHble mNpoOMpPKM YTHIM3UPOBAaTH B COOTBETCTBHHM C

pexoMenaanusamu no opranuzanuu [1LP naGoparopuu, cormacio MY 1.3.2569-09 «Opranu3zamust paboTbl
nabopaTtopuid, UCIONB3YIOMUX METO/bl aMIUTM(PHUKAIIMN HYKJIEHMHOBBIX KHUCJIOT NMpU paboTe C MaTepHUaoM,

coJiepKaluM MUKpoopranusMsl [-IV rpynn natoreHHOCTHY.

7.2.5 llposenenue IIP-PB pis mpudopa QuantStudiob.

1. BximtounTh mpubOp B COOTBETCTBUH C MHCTPYKIIUEH 1O SKCIUTyaTaI|H.
2. 3ammyctuth nporpammy «QuantStudio Designs & Analysis Softwarey.



3. Haxxatp kHOnIKy OTKpBITH 3kcnepument (Open Existing Experiment). B otkpsiBiieMcst OKHE BHIOpATh
npoTtokos «Phyto_vir» u Haxxats kHonky OTKpbITH (OpEn).

Ipumeuanue: Ilopsook camocmosmenvHo2o cozoanus npomoxona «Phyto_viry
A. Bxniouums npubop 6 coomeemcmeauu ¢ UHCmpyKyuel no dSKCniyamayuu.
b. 3anycmums npoepavmy «QuantStudio Designs & Analysis Softwarey.

B. Haoswcamo knonky Cozoams 3xcnepumenm (Create New Experiments) L CoseteEpeinet Y
sxnaoxe Ceoiicmea (Properties) ¢ cmpoxe Hazeanue (Name) zaoamo ums (nazeanue) Phyto vir
akcnepumenmy. Hasxcamo enusy oxna knonky /Janee (Next).

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

File Edit Analysis Tools  Help

Method Plate Run Results Export

Experiment Properties 0; save v

I Name j2021-01-01_000000) I

Instrument type QuantStudio™ 5 System v
Block type 96-Well 0.2-mL Block v
Experiment type Standard Curve v
Chemistry TagMan® Reagents v
Fun mode Standard v

Manage chemistry details

[ ter |
I'. Bo sxnaoke Ipomokon (Method) 3a0ame yuxnoepammy co credyiowumu napamempamu.
O6vem (Volume) 25 ul

Bpes Pecucmpayus YHucno
Hlae Cmaous Temnepamypa Bpems U3MeHeHUs pay
cucHana YUKTIO8
memnepamypol
1 Yoepoicanue 45°C 15:00 3,18°C/s —
2 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/5 "o
Haowcamo knonky JJanee (Next).
O6eém mvesr | 25.0 ul Texmeparypa Harpega spemmee | 105.0 “C
ViepxaHHe/HHKYOaIHA 1P
95 °C 95 °C
3.18°C/8
00:05:00 00:00:15 iy
sagcis @ e} PNy 60 °C
46°C 00:00:40
2.18°C/8 00:15:00 10|
e

50x



M. B omxpwiswumcs okne 80 exnaoxe boicmpas Hacmpouxka (Quick Setup) e epaghe Ilaccuenvii
pegpepencuniit kpacumens (Passive Reference) sviopame HET (NONe), nasicas na cmpeixy.
Plate Attributes

Passive Reference Mone v

E. Bo eéxnaoke Pacumupennsie nacmpouxu (Advanced Setup) ¢ 6noxe Muwmenu (Targets) oooasumo
Kanawl 0Jis1 cuumvleanus yopecyenyuu. /[ 3mozo HeodXoo0umo 8blNOIHUMb CledViowue 0etCmaus.

- B nepsoui cmpoxe 6 epagpe Hazeanue (Name) emecmo Target I nanucamo FAM. B epage
Penopmep (Reporter) sviopame FAM. B epaghe I'acumens (Quencher) sviopams NONe, nasicas na suetixy.

- Haowcamo na knonky /lobasums (Add). B nossuswetics cmpoxe 6 epaghe Penopmep (Reporter)
sviopams VIC. B epagpe Hazeanue (Name) nanucams HEX. B epagpe Facumens (Quencher) ssiopams None,
HAdCas HA AYEUK).

Quick Setup Advanced Setup

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

O M Fam FAM None “ X

O HEX vic None v X

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

Coxpanums npomoxon «Phyto_viry 6 yooouyrwo nanky.

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

5. BBox 00pasioB npousBoautcs B Tabnuie Excel (mocrynen na caiite OO0 «CuHTOI
http://www.syntol.ru/) mu6o B mporpammax Design and Analysis niau QuantStudio™ Design & Analysis
Software

6. CxomupoBath nosy4uBInyrocs tadiauiy Excel B mporpammy npubopa. Beigenuts Bce 00pasiibl 1 B

Ta0JIUIIe TOCTAaBUTh I'AJIOUKHU BO3Je (hiryopecieHTHbIX kpacuTeseil. Haxares kHonky damee (Next).

7. Hauyatp paboty npubopa. st aroro Haxkmute Ha kHonky Hauats mporon (Start Run) u BeiOpathb
HY>KHBI cepuilHbIi HoMmep mpuOopa. 3amaTh MM Oyaymiero ¢ailla ¢ yka3aHHeM JaTbl NPOBEICHHS
skcnepumenTa. CoxpaHuThb (hailn Ha KOMIIBIOTEpE B YA00HOH paboueii namnke.

8. Ilo 3aBepmenun [IL[P-PB otpaboTanHbie NpOOMPKH YTHWIM3UPOBAaTH B COOTBETCTBHH C
pexkoMennanusmu o opranusanuu [P mabopatopun, cornmacao MY 1.3.2569-09 «Opranuzanusi paboTh
nabopaTopuid, MCIONB3YIOMUX METOIbl aMIUTH(QHUKAIIMN HYKJICHHOBBIX KHCJIOT MPU padoTe C MaTepHaoM,

coJiepKaluM MUKpoopranusMsl [-1V rpynn natoreHHOCTHY.

7.2.6 TIposenenue IIP-PB past npudopa Gentier 96E/R

Bx10unTh IPHOOP B COOTBETCTBUY C HHCTPYKIIHEH 110 SKCIUTyaTall|H.

3anycTtuth nporpammy Real-time PCR System

Haxxate New Experiment

B oTkpsiBIIeMcst OKHE 33/1aTh UMs dkcriepuMenTa (Experiment Name) u BeiOpats manky st
coxpaHenus (Save Path)

5. Haxartp New

Hwnh e
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6. Bo Bkmaake Run Setting 3agats mporpaMmmy aMIuti(UKaIUK CO CIIEIYIONMMHE ITapaMeTpam
Stage Stage Type | Cycle | Time | Temperature | Fluorescence

1 Preincubation 1 15:00 45,0 None

2 Preincubation 1 05:00 95,0 None

3 2 Step 50 00:15 95,0 None

Amplification 00:40 60,0 Reading

7. Bo Brianke Experiment BoicTaBuTh 00beM peakionHoii cmecu 25 mki (Reaction Volume 25puL)
8. TIlepeiitu BO BKIIaaky Sample Setting

9. O0603HaunTH Ha MJIAIIKE MECTOPACIIONIOKEHNE O0PA3IOB:

- [lepBas nynka — I[IKO. [yt 3TOr0 BBACIUTH JYHKY, B KOTOpoil HaxoauTcs npobupka ¢ IIKO, u B rpade
Sample Type BeiOpath cTpouky Positive.
- Bropas nynka — OKO. Jlyis 3TOr0 BBIACTUTH JYHKY, B KOTOpO# HaxoauTcs npooupka ¢ OKO, u B rpade

Sample Type BeiOpats ctpouky Negative.

- Cnemyromiast TyHKa - HCCIIeyeMbIid oOpaserr 1, 3aTemM — uccieayemblii 00paserr 2 U T.JI. B COOTBETCTBUU C

n.4 TlomecTuTh NPOOHMPKH B aMIIMPUKATOP B peKOMEHAyeMOM mnopsiAke. [y 5TOro BBIICIUTH BCE

OCTaBIIMECS JYHKH, B KOTOPBIX HaXOIsATCsS MpoOHpKHU ¢ oOpasuamu, u B rpade Sample Type BeiOpath

crpouky Unknown.

10. 3agaTh U3MEpEeHUE CUTHAIA BO BCEX MPOOMPKAX MO BHIOPAHHBIM KpacuTeNsM. {71 3TOro BBIAEIUTH Ha
IJIaIIKe JTYHKU CO BceMHu uccienyembiMu npodupkamu (Bxiarodas [IKO u OKO) u moctaBUTh raiodku B
kojonke Dye na kpacuremsix FAM u HEX.

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

ITo 3aBepmennu [11[P-PB orpaboranHble MPOOHPKH yTUIM3HUPOBATH B COOTBETCTBHH C PEKOMEHJAIIMSMU 110
opranuzanuu [11[P naboparopuu, cormacao MY 1.3.2569-09 «Opranuzanus paboTsl 1a60paTopuid,
MCIOJIB3YIOUINX METO/IbI aMIUTH(UKAIIMH HyKJICHHOBBIX KUCIOT U paboTe ¢ MaTepruaIoM, COAEpKaIIUM
MHUKpoopraiusmsl [-IV rpynn naroreHHOCTI.

7.3 llpoueaypa u3Mepenus pe3ybTaTOB aHAIN3A

Ouenky pe3ynbTaroB npoBoiaT ¢ nomouibio [10 nmpubdopos ans ILIP-PB, nanpumep, «AHK-32 (32M,
48)», «CFX-96» unu 3kBUBaJIEHTHBIX UM (CM. 1. 5.1 HacTosel nuucTpykun). Kpurepuem peructpanuu pocra
curHasia ¢uyopeclueHIH (HaInyue KHHEeTHYeCKOoW KpuBOH pocTa curHana iayopecuenuuu) B [10 npubopos
ABIISIETCA BeIMUYMHA noporoBoro nukiaa Ct, xoropas o3HauyaerT o0yt BennunHy MeHee 50. OtcytcTBHE
perucTpanum pocta curtaiga npudopom onuceiBaercs I10 mpubopa, Hanmpumep, Kak HpeAeibHas BeIUYMHA
noporosoro nukina (Ct > 50 B mpubopax «AHK»), mubo kak ee orcyrctBue (N/A B mpubopax ¢dupmbl
«BioRad») u T.m. TlogpoOnas wHbOpMAaIMs MpHUBEACHA B PYKOBOJCTBE IO AKCIUTyaTallH KOHKPETHOTO
npubdopa.

7.4 O6padorka pesyabtatoB OT-IIL[P-PB
7.4.1 Tlopsinok ouenku pe3yabratoB OT-IILP-PB nas npuéopos RotorGene6000/RotorGene
1. Tlocne 3aBepuieHus aMIUTM(PUKALIUU OTKPBITh HY>KHBIH (haits B mporpamme «Rotor-Geney.
2. Haxatp B MeHio mnporpammbl «Rotor-Geney» kmaBumry «AnalysiS/AHanm3», BbIOpaTh 3aKIaIKy
«Quantitation/Kosn4ecTBeHHbII.
3. BeiOpath ctpoky ¢ kpacutenem Green u Haxkath kiaaBuinry «Show/Iloka3atb». B oTKpbIBIIeMCsS OKHE
MOSIBSITCS KHHETHYECKHE KPUBBIE B JIOTapU(PMUIECKOH IIKae.
4. B mento okHa «Quantitation Analysis/Kosm4yecTBeHHbI aHAJM3» aKTHBUPOBATD:
«Linear Scale//Iuneiinas mkaua»
«Dynamic Tube/Tunamuy. ¢pon»
«Outlier Removal/Ycrpanenue BsiopocoB» - 10%
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«Slope CorreCt/KOppeKT. YKJIAOHA» [Ipu evinonnenuu onepayuu «Koppexyus yKionay neobxooumo cieoums, 4moowl He
NPOUCXOOUNO KAPOUHATbHBIX USMEHEHULL 8 PUCYHKE KUHEMUYeCKUX Kpuevlx (Hanpumep, Kpusvlie 6€3 noovema uyopecyenyuu
nocie «KOppexyul YKIoOHay npeobpasyiomes 6 JUHUU ¢ NOJTOHCUMENbHOU OUHAMUKOU (ayopecyeHyul u yerom Haxkioua). Eciu 6
pesynomame npogedeHuss OaHHOU onepayuil PoUcXo0am KapOUHAalbHble UMEHEeHUs 6 DPUCYHKE KUHeMmUYecKUx KpUsblx, mo
onepayuio «Koppexyus ykronay mooicno nposooums TOJIBKO 075 006pasyos ¢ noovemom ¢ayopecyenyuu ¢ 0aHHOM Kaudae,
m.e. IOJIOZKHTEJIbHBIX no oannomy kanany!

B wmenwo «CT Calculation/Beruncienne CT» ycTaHOBHUTH 3HAYCHUE JUIi TOPOTOBOM JIMHUHU

«Threshold/ITepor» - 0,05 u «Eliminate cycles before/Mckaounts uukiant g0» - 10. Hpumeuanue Ecau ne
Yyoaemcsi ycmanogums 3Hauenue nopoza Ha yposue 0,05 uz-3a ¢ponoswix gryxmayuii gryopecyenyuu 0moenbHbix KpUugblx, mo
MOJICHO ROOHSAMb 3HAYEHUe NOPO20soll TuHuu 0o duanaszona 0,05-0,1.

[IpoBecTu UHTEpIIPETALNIO PE3YIBTATOB, KAK OMMCAHO B I1.7.6 HACTOALIEH UHCTPYKIIUH.

7.4.2 O6padoTka pesyabtaToB OT-IIIP-PB nus npuéopa CFX96
OtkpoiTh (aitn B mporpamme «Bio-Rad CFX Manager». [{ns storo B mento File Beiopats Open—Data
File, naiitn oOpabatbiBaeMblii (hailsl 1 OTKPHITH €ro.
VCTaHOBUTH pacyeT pe3ysibTaToB aHaiuu3a MetogoM Regression. [{is storo B meHro Settings Beidpats Cq
Determination Mode—Regression.
[TpoBecTr MHTEPIIPETALMIO PE3YJIBTATOB, KAaK OMKCAHO B I1.7.6 HACTOAIICH HHCTPYKIIUH.

7.4.3 O6padoTka pesyabtaToB OT-IIIP-PB nust npuéopos Dtprime/Dtlite
[Mocrne 3aBepieHus aMITMGUKAIIMKA OTKPBITh HYXHbIN (aiii B nporpamme «RealTime_PCR».
[epen omeHKOH pe3yIbTaTOB HEOOXOIUMO YCTAaHOBUTH CIIEAYIOIINE HACTPONKH:
— Tun ananuza: MyJabTHILIEKC
— Merton: I'eomerpuyeckuii

o QIR .. v
— BBI6paTB OIITUYCCKHUU KaHaJl

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

— Bribpars «M3MeHUTh MacITad 0QHOro M3 KaHajoB». BeicraButh st FAM macmTad ot 30
1o 50%

Auto
— Tlon rpadukamu HakaTh ABTOMIKATY | ~4- On JUTS1 BBIpAaBHUBAHUSA

— B Tabnuue cripaBa BeIOpath B 3aknajke «Pe3yabrarbdy « MyJabTHIIEKC»
[TpoBecTn MHTEpHpPETALNIO PE3YyJIbTATOB, KaK OMKMCAHO B I1. 7.6 HACTOSIICH HHCTPYKIIHH.

7.4.4 Oopadorka pesyabraToB OT-IILP-PB nas npudopos AHK-32 (32M, 48)
ITo oxOHYaHMH 3aBEPLINTH UCCIIEOBAHHE B COOTBETCTBUM C HHCTPYKLIKEH K PUOODY.
B nmporpamme «ANK Shell» naxxats «IlpocmoTp ¢aifnoB JaHHBIX» U OTKPBITH (hailsl ¢ pe3ysibTaTaMu
HCCIIeIOBaHMsI, BEIOPAB €ro B MaIke COOTBETCTBYIOLIETO NMpHOopa.
IIpoBecTu MHTEPIIPETALINIO PE3YIIBTATOB, KaK ONMUCAHO B I1.7.6 HACTOALIEW NHCTPYKLIMH.

7.4.5 O6padoTka pesyabtaTo IIP-PB piast npuéopa QuantStudiob.
[Mocne 3aBepiieHus: amiiMUKAIMKA OTKPBITH HYXHBIA (aitn B mporpamme «QuantStudio Designs &
Analysis Software» nau «Design and Analysisy.

2. [IpeoOpa3oBaTh KHHETUYECKHE KPUBBIC B JIMHEHHYIO mKaly. J[s 9TOro HakaTh Ha UKOHKY IHoka3zaTh
HacTpoiiku ¢aiina (Show Plot Settings). B mosBuBmemcs oxHe BbiOparh Tun rpaduxa — JIuneinsbrit
(Graph Type — Linear).
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3. TIpeobpa3oBatrh MoJyUYCHHBIE JaHHBIC B HEOOXOAMMBIH (hOpMAT ¢ TOMOIIBIO CHeIHaTbHOTO mabaona Excel
s QuantStudiob, akryaneH B ciydae 00pabOTKH pe3yapTaToB B mporpamme «QuantStudio™ Design &
Analysis  Software» (moctymen Ha caiite OOO «Cunton», maponb iss .rar  Syntol42!
http://www.syntol.ru/).

4. IIpoBecTu UHTEPIPETALIMIO PE3YJIHTATOB, KaK OMUCAHO B I1.7.6 HACTOSIIENH HHCTPYKLUU
7.4.6 OdpadoTka pesyastaToB I[ILIP-PB nis npudopa Gentier 96E/R.

1. Tlocne 3aBepuicHus aMIUTH(DUKALIMK OTKPBITh HYKHBIN (aitn B mporpamme Real-time PCR System.

2. Tlepeiitn Bo ckiaaky Analysis u mpoBecTH HHTEpNPETAIMIO pPE3yJbTaTOB, KaK OMUCAHO B 11.7.6
HACTOSIIEH HHCTPYKITUH.
7.5 Yuer pe3yjibTaTOB aHAJIM3a

Pe3ynbpTaThl aHA/IN3a He MOAJIEKAT YyUETY:

- B ciIydae otcyterBus perucrpanuu pocta curaana OKO u OKO-B no kanany R6G/HEX/Yellow/VIC
(TO’KHOOTpHUIIATEIBHBIN PE3yJIbTAT BCETO IKCIICPHMEHTA);

- B ciywdae peructpaiud  pocta curHaia OKO (OKO-B) mno kamany FAM/Green
(JIO’)KHOTIOJIOKUTENBHBIN pe3yibTaT BCEro JKcrepumMenTta). Bemmunna moporoBoro mnukina Ct mpu 3ToM He
MMeeT 3HAUYCHHUS.

- B cllyyae OTCYTCTBHUS PETUCTPAILlMU POCTa CUTHANA B MPOOUPKE C UCCIIETyeMbIM 00pa3lioM M0 KaHaly
R6G/HEX/Yellow/VIC  omHOBpeMeHHO ¢  OTCYyTCTBMEM  CcuUTHama 1o  kananmy FAM/Green
(JTO)KHOOTPHUIATEIILHBIN PE3yJIbTAT B KOHKPETHOH MPOOUpKe);

- B cily4ae OTCYTCTBHS peructpammu pocra curHaia IIKO mno kamany FAM/Green
(JIO’)KHOOTpHULIATENbHBIN PE3YJIbTAT BCETO SKCIIEPUMEHTA).

PesynbTaThl aHA/IM3a MOAJIEAKAT YUETY:

- B ciayvae orcytcTBusi poctra curHama ¢uyopecuenimu OKO (OKO-B) mo kanmany FAM/Green
OJIHOBPEMEHHO C perucrpanueii pocra curnaina mo kanary R6G/HEX/Yellow/VIC;

- B Cllydae pErucTpalMd pocTa CUTHalla B MPOOUPKE C HCCIEAyeMbIM OOpa3loM IO KaHaly
R6G/HEX/Yellow/VIC ogHoBpeMeHHO ¢ OTCYTCTBHEM cUrHaa 1o kanaiy FAM/Green;

- B cityuae peructparuu pocta curaaia [IKO no kanamy FAM/Green.

Peructpanus pocra curHana ¢guyopecueHIIMi B MUKPOIIPOOUPKE C UCCIIEyeMbIM 00pa3lioM 10 KaHally
FAM/Green cBuIeTensCTBYeT O HaJWYMKd B oOpasie crenuduueckux (parMeHTOB BHpyca 4YepHOii
KOJIbLIEBOH MATHUCTOCTH KapTodes. Bernanna nmoporosoro nukia Ct mpu 3ToM He UMeeT 3HAYCHUS.

WuTepnpeTanuio pe3yinbTaToB aHAIN3a MPOBOIST COTJIACHO TabIuIE.
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NuTepnperanus pe3yibTaTOB AaHAJIU3A ¢ UCIOJb30BAHNEM HA0OOpa peareHToB
«Potato black ringspot virus -PB»
Kunernueckas KpuBasi pocta CUrHaJIa
GryopecueHINH 10 KaHATy

FAM/ R6G/HEX/ 06 -

Green Yellow/VIC |~ Pasen HTEpIpeTALHs
Potato black ringspot BIIK

virus

Pe3ynbraThl BCcero aHainsa He MOAJeKaT yUETy B JII000M U3 CIEIYIONINX CITyJacs

JloskHOOTpHULIATENIBHBIN PE3YJILTAT,

- m000# KO unrubuposanue I11[P-PB

OKO, |/lo)xHOOTpULIATENBHBIN pE3yJIbTAT,
OKO-B |uarubuporanue [11{P-PB
JI0’KHOIIONOKUTENBHBIN PE3YIIbTAT,
KOHTaMuHauus B npouecce BoiaeneHus HK

OKO-B

+ 000K —
OKO |JI0o)KHOIOJIO0XUTENBHBIN pe3ybTaT,

KOHTaMUHalus B xoae nocrtaHoBku [111P-PB

PGSyJ'IBTaTbI aHaJIM3a HC IIO0JJICXKAaT y‘léTy JJIA KOHerTHOﬁ Hp06bl

.HO)KHOOTpI/II_IaTeJIBHHﬁ pe3yibTar,

- B npooa unaruouposanue [111P-PB

Pesynprarel aHanus3a mojuiexar y4é€Ty MpH NOJIYYEHUH CIECIYIOIUX pPe3yIbTaTOB

HaGop pearentoB cnienuduueH B OTHOIICHUN

" mioboii KO Potato black ringspot virus
OKO-B
- + Kont dMHWHalluA U I/IHFI/I6I/IpOBaHI/Ie OTCYTCTBYIOT
OKO
B poGe HE 0oOHapyKEeHbI PHK
- + . .
npoGa Potato black ringspot virus
<40 ct ioGoi B npobe obnapyxena PHK Potato black ringspot

virus

8 YCJIOBUSA XPAHEHUSI, TPAHCIIOPTUPOBAHUSA U DKCIUVIYATAIIUN

8.1 Ycinosus xpanenust

Hab6op pearentoB «Potato black ringspot virus -PB» cienyet XpaHUTh B CyXOM, 3aIllUIIEHHOM OT CBETa
MecTe npu teMieparype oT MuHyc 18°C no munyc 20°C. CyMMapHbIi CPOK XpaHEHMsI IpU TEMIEPAType OT
ttoc 2 1o moc 8°C He JODKEeH NPEeBBIIaTh 5 CyTOK B TEUSHHE CPOKa TOTHOCTH HabOpa peareHToB.

8.2 Yc0oBusl TPAHCIIOPTHPOBAHUSA

TpaucnoprupoBanue Habopa pearentoB «Potato black ringspot virus -PB» 10KHO MPOU3BOAUTHCS
KPBITBIM TPAHCHIOPTOM (aBTOMOOMJIBHBIM, )KEJI€3HOIOPOKHBIM JTHOO0 BO3AYIIHBIM) MPH TEMIEPAType OT MUHYC
18°C mo munyc 20°C. JlomyckaeTcsi TpaHCTIOPTHPOBAHUE JI0 S CYTOK IpH Temrepatype 1o mioc 8°C.

8.3 Cpok rognoctu

Cpox rogHoctu Habopa «Potato black ringspot virus -PB» cocraBisier 12 MecsiieB ¢ JaThl BBITyCKa
NpEeINPUSITHEM-H3TOTOBUTEIIEM.

Cepun HaOOPOB pPEareHTOB C UCTEKIIUM CPOKOM TOJHOCTH NMPHUMEHEHHIO He moiexar. Cpok TOIHOCTH
BCKPBITBIX PEareHTOB COOTBETCTBYET CPOKY TOAHOCTH, YKa3aHHOMY Ha 3THUKETKaX JUIl HEBCKPBHITBIX PEarcHTOB,
€CJIi B MHCTPYKIIMK HE YKa3aHO HHOE.

8.4 Undopmanus no 6e30nacHoOil yruau3auuu
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Hcnonp30BaHHbIE TPOOMPKH C aMIUIMKOHAMH, HAKOHEYHHKH, MEpYaTKH, BETOIIb M 00pabOTKH
noBepxHocter B [11[P-00kce, coOOMparOT B MJIACTUKOBBIC 3aKPHIBAIOIINECS EMKOCTH, BEIHOCAT B Pa00OYyI0 30HY
4-1 (qmbo chemuanbHO TpeIHA3HAYEHHOE BCIIOMOTATENbHOE IOMEIICHHE) C IENbI0  TOCIeIyIOIeH
uHakTuBanuu (MY 1.3.2569-09).

Habopsl ¢ UCTEKIIUM CPOKOM T'OJIHOCTH, a TAKXKE B Clydae MOBPEXKICHUS YIAKOBKHU, YTUIN3UPYIOT IO

KJ1accy A, KaK SMUAEMHUOJIOTHYECKH Oe30macHble OTX0J.bI, Mo coctaBy mnpuommkenasle kK ThO (CanlluH
2.1.7.2790-10).

8.5 'apanTuiinbie 00513aTEJILCTBA MPOU3BOAUTEJIS

[TpenmpusTHE-IPOU3BOIUTENb TAPAHTHPYET COOTBETCTBHE (PYHKIIMOHATIBHBIX XapaKTEPUCTHK Habopa
TpeOOBaHUSAM, YKa3aHHBIM B TEXHUYECKOW M DKCILUIyaTallHOHHOW JTIOKYMEHTAIlMW, B TCYCHHE YCTaHOBJICHHOTO
cpoka rogHoctu (12 MecsitieB) mpu COOIIOACHUHM BCEX YCIOBUI TPAHCIIOPTUPOBAHUS, XPAaHEHUS U IPUMEHCHUS.

Pexnamanuun Ha KadectBo «Potato black ringspot virus -PB» HampaBisTh Ha MPEANpHATHE-
usroroButeib OO0 «HII® Cunrom» (125499, MockBa, Kponmraarckuii OyneBap, 1. 39, k.1., mom 1 kom.
43/PM 12-3, Ten. (495)984-69-93, daxkc. (499)977-74-55, E. mail: syntol@syntol.ru).

Ilpu BBIABIEHUH TMOOOYHBIX JCHCTBHM, HE YKa3aHHBIX B HMHCTPYKIHMH II0 NPUMEHEHHIO Habopa
pEareHTOB, HEXKENATSIbHBIX PEaKIUil PH €ro UCMOIb30BaHUH, (PAKTOB U OOCTOSATEIBCTB, CO3MAIOIIUX YIPO3Y
KM3HH W 3JI0POBBI0 TpPaXJaH M MEIAMIUHCKMX pPa0OTHUKOB IPH IPUMEHEHHH Habopa peareHTOB,
PEKOMEH/IyeTCsl HalpaBUTh cooOIIeHne Ha npexnpustue-usroroputesb OO0 «HII® Cuntom» mo aapecy,
YKa3aHHOMY BBIIIIE, U B YIIOJIHOMOYEHHYIO FOCYAapCTBEHHYIO PETYIMPYIOIIYI0 OPraHU3aIui0 B COOTBETCTBUH C
JEUCTBYIOIIUM 3aKOHOAATESILCTBOM.

Jara mocneaneii penakmun: 08.12.2025.
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