SCVHTON

Kart. Ne PH-037

Ha0op pearenroB
151 ooHapyxenuss PHK Bupyca ko/ib1ieBoiil NATHUCTOCTH MAJIMHBI
METO/I0M MOJMMEPA3HON LHENHO! peaklMi B PeaJibHOM BPpeMeHH COBMEIIEHHOM C
peakuuei oopatHoi Tpanckpunuun (OT-IILHP-PB)
«Raspberry ringspot virus -PB»

NHCTPYKIMUS no npuMeHeHu10



1 HASBHAYEHMUME U OBJACTDH IPUMEHEHUSA

1.1 ITosiHOE Ha3BaHME

HabGop pearentoB s BbisiBieHuss PHK Bupyca KonbpleBOW MSATHHCTOCTH MAJMHBI METOJOM
MOJTMMEPa3HON IEMHONW peakIy B pealbHOM BPEMEHHM COBMELICHHOW C peakimueil oOpaTHOM TpaHCKPHIILIUH
(OT-IILIP-PB) «Raspberry ringspot virus -PB»

1.2 Obs1acTh NPpUMeEHEHHSA

Habop pearentoB «Raspberry ringspot virus -PB» mpennashnadeH mjisi oonapy:kenuss PHK Bupyca
KOJIBLIEBOW MATHUCTOCTH MajuHBbI. [[aHHBIN BUpPYC MOpaXaeT IOMUMO MAJIMHBI TAKUE KYJIbTYPbl KaK YEPEIlHs,
3eMJSIHMKA Caj0Basi, 3€MJISHUKA JIECHAs,, CMOPOJIMHA KpPACHAasl, CMOPOJMHA YEpHas, KPbDKOBHUK, €KEBHKA,
BUHOTPAJ, ThIKBA, HapIucC, (DJIOKC, 30J0Tas po3ra TMraHTcKas, MeTyHus, acTuib0a, TeopruH, Oy3uHa yepHas,
Beirena, pop3unus, po3a, OUPIOYNHA, BOITYESTOTHUK.

HaGop moeT ObITh MCIONB30BaH B JIAOOPATOPHBIX LIEHTPAX M WHCTUTYTaX, MPOBOISAIIMX KOHTPOJIb
KapaHTUHHOTO (PUTOCAHUTAPHOTO COCTOSIHUSI PACTEHUHM, B TOM 4YHCIE IOCAJOYHOTO Marepuaiga B HENsAX
obnapyxenust PHK Bupyca xoiiblieBOi MATHHCTOCTH MajduHbl. Habop Mmo3BONSIET KaueCTBEHHO OMPEACIIUTH,
conepxutcs i B oopasiie PHK Bupyca Koyb1ieBo# MATHUCTOCTH MaJTUHBI.

JInarHocTHKa PacTeHU Ha BHPYC KOJBIEBOHM MATHHUCTOCTH MalMHBI Habopom «Raspberry ringspot
Virus -PB» BO3MO)KHA Ha BCEX IJTalax €ro BEreTallMOHHOTO pPa3BUTHS METOJOM MOJMMEPA3HOU IEMHON
peakiuu B pealibHOM BpeMeHu ¢ obpatHoi Tpanckpumnimeii (OT-IILIP-PB). TIpoBenenue peakuuu oOpaTHOM
TPAHCKPHIIIMK U Tocieaytonieit myapTuiiekcHoi [T1[P-PB B Habope pearenror «Raspberry ringspot virus -
PB» ocymecTBIsieTcs MOCIIeI0BATEILHO B OTHON MPOOHUPKE B TEUCHHUE OJTHOTO 3aIycKa aMILTU(UKATOPA.

2 XAPAKTEPUCTUKA HABOPA

KomnoneHnTsl Habopa SBISIOTCS OJJHOPA30BbIMH.

HaGop pearentoB «Raspberry ringspot virus -PB» He TpeOyeT TEXHHYECKOro OOCIYXMBAHUS U

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

Ne CocraB KoOMILIEKTA Onucanne O0bem Koxa-Bo

1 PeakninonHast cMech B CTPUITIOBAHHBIX CyXO0€ BELIECTBO 1 Mr 13 crpunos (104
Mukponpobupkax, «RpRSV-BITK» Oemnoro 1BeTa MHKPONPOOUPKH)

. npo3paydHasi OeclBeTHas
2 Peakinonnslii 6ydep, Pb KHIKOCTD 1,6 mn 1 npoGupku
[TonoxxuTensHBIN KOHTPOIBHBIN 00paserl, CyXO€ BEIIECTBO
3 KO «RpRSV» OeIoro mBera 2 mr I npobupxa
4 PactBop s pazbasnenus [IKO, OKO npo3payHas OeclBeTHas 1 M 1 npobupKa
KHIKOCTD

[MonoxuTenbHbINA KOHTPONIBHBIH 00paszer, [TKO «RpRSV», conepsxkut PHK Raspberry ringspot virus
2.2 KotnyecTBO aHAJIM3UPYEMbIX POO
Habop paccuuran Ha npoBenenue 100 peakiuii, BKito4ass KOHTPOJIbHBIE 00pa3IIbI.

2.3 llpuHuun meroaa.
Oo6napyxenne crnenuduueckux pparmentoB PHK Bupyca KoibIeBOM MATHUCTOCTH MajJUHBI OCHOBAaHO

Ha HCIOJb30BAaHUM COYETAaHUS METOJ0B OOpAaTHOM TPaHCKPUIILIMU U MYJIbTHILIEKCHON MOJIMMEPa3HOM LIeMHON
pPEaKIMK C MOJyYEHUEM pe3yibTaTa B pexxume peasibHoro Bpemenu — OT-ITL[P-PB.

Cunte3 JIHK wa wmarpune PHK mocpeactBom  o0paTHOM — TpaHCKpUNIMKM — MPOM3BOJIUT
komruiementapayro JIHK (xIHK). Ob6patasie Tpanckpuntassl (RT) ucnonssytor mabnon PHK u kopoTtkwii

npaiimep, koMmrieMeHTapHblid 3'-koHy PHK, uyto6s1 naynmpoBath cunte3 nepsoit nenouku kJIHK, koropas
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MOJKET OBITh HCIOJb30BAHA HEMOCPEICTBEHHO B KAayeCTBE MATPHULBI Ul MOJIMMEPAa3HON LENHON peakiuu
(TILLP).

B ocnoBe meroma III[P-PB nexuT u3meHeHue curHaiga (QIyopecUEHIMH B XOJ€ pEakIuH. ITO
W3MEHECHHE  TMPOWCXONUT  Ojaromapss  HCIONB30BaHWIO  crenududeckoro  ans  wuckomor  JIHK
OJIMTOHYKJICOTHIHOTO 30HJ1a, KOTOPBIH, MOJ00HO MpaiiMepy, B XOA€ PEaKIUU CBS3bIBACTCS C OJHOW M3 Iernen
ammukona. K 57 w37 KoHmam 30HAa mpucoenuHEHbl (uyopodop u TracuTens  (IyopecueHINH
coOTBEeTCTBEHHO. [Ipu BO30yxneHUM MoJeKyJibl (iayopodopa CBETOM OIpEAeIeHHON JJIMHBI BOJHBI JaHHAs
MOJIEKYyJIa MCIyCKaeT CBET JAPYrod JJIUHBI BOJHBL. 3a cyeT OJM30CTH MOJeKyd ¢uiyopodopa M TacHTENs
GiyopecueHIIMM, HaXOIALIMXCS Ha OJHOM 30HJE, MOCICAHUN MOIIoImaeT (IyopecleHLUI0, U HW3MEHEHUs
aHAJIMTUYECKOI'0 CUTHAIa He NMPOMCXoauT. B pesynbrare pacumieruienus cneuuduyeckoro ans uckomoit JJHK
OJIMTOHYKJIEOTUAHOIO 30HAa Tag-noiauMepa3oil Ha 3Tale JIOHTalluy [IpU TeMiepaTtypax okosio 60°C, racurenb
MPEKpaIaeT MOrIoaTh (IyopecleHIInIo JaHHOW MoJieKybl (hiyopodopa (TexHomorust TagMan). C kaxapim
rukitoM [P guciio ocBoO60kAeHHBIX MOJIEKY (uryopodopa IKCIIOHESHITHAILHO BO3pacTaeT (PUCYHOK 1).

DKCNOHEHNHAAbHAS
aMnaupuKanus

Fen-mumensn

2 uMKa

1 umuka

JHK

1
2=
2 KOnHH

16 xonuii 35
2 = 34 mMuaMapaa Konuii

Pucynok 1 — [IpuHIun aHaauTHYECKOTo Ipoliecca

[TocranoBka peakuuu odpatHoi TpaHckpunuuu u [11IP-PB ocymecTBisercs B cienuanbHbIX MpHOOpax
- ammun¢ukaropax, Hanpumep, «AHK-32 (32M, 48)» (MAIIl PAH, r. Cankr-IlerepOypr, Poccus), «CFX-96»
(«BioRad», CIIA), «Rotor Gene» (Qiagen), «DT» («JIHK-texnomorusi», Poccust), QuantStudio5
(Thermofisher, CIIIA) wniu SKBUBAJCHTHBIX [0 XapaKTEPUCTUKAM (CM. T1. 5.1 HacTOsIIEH HHCTPYKIIUH).

[Tpu ammmuduxammu meronom OT-IILP-PB B Habope ucnonb3yrooTcs J[Ba OJIMTOHYKICOTHIHBIX
npaiimepa, (raHkupyromux cnenuduyeckuii (parmMeHT BUpyca KOJNbLEBOH MATHUCTOCTH MAaJHMHBI, [JBa
OJINTOHYKJIEOTUIHBIX mpaiMepa (mankupyromux [IHK BHyTpennero nonoxxurensnoro konrposs ITIP-PB, a
Takke nBa (ayopecueHTHBIX 30HAa. [Ipouecc ammmudukanuy crnenu@UUHBIX (ParMEHTOB 3aKIIOYAETCS B
MTOBTOPSIIOIIMXCS LUKIJIAX TemneparypHod neHarypauuu JIHK, orTxura mpaiiMepoB ¢ KOMIUIEMEHTAPHBIMU
ITOCJIEIOBATEIBHOCTSIMU M IOCIEAYIOIIEH JOCTPOUMKE IMOJMHYKICOTHIHBIX Lenerd ¢ 3tux npaiimepos JIHK-
MTOJIMMEPA30M C IETEKINEN pe3yJIbTaTOB B PEXKUME PEATILHOIO BPEMEHH.

[TpoBenenue peakuuu oOpaTHOM TPAHCKPHUILIKMK U Tocuenyrouei myastumsiekcHoi [1L[P-PB B nabope
peareHTOB «Raspberry ringspot Vvirus -PB» oCylecTBIsSeTCsl MOCISI0BATEILHO B OAHOW MPOOUPKE B TEUCHUE
OJTHOTO 3amycka aMIuiMdukaropa 0e3 Kakux-mMOO JOMOJHUTENbHBIX MaHumynsuuid. HabGop peareHToB
«Raspberry ringspot virus -PB» TO3BOJIIET OJHOBPEMEHHO BBIBIATH B OJHOH PEaKIMOHHOW CMECH
crnenuguuHble (QparMeHThl BHpPYca KOJBLEBOM MSITHUCTOCTH MaJUHBI — IO KaHaly (QIIyopecleHINH
FAM/Green, BHyTpeHHUI MOJOXKHUTEIBHBIN KOHTPOJIb — 10 KaHay ¢uyopecueHnnn R6G/HEX/Yellow/VIC.



[Ipaiimepsl, TNpUMEHsSEMbIE B JaHHOM CHCTEME, CKOHCTPYMPOBAaHBI TakKUM oOOpa3oM, YTOOBI
oOHapyX UBaTh 0K0JI0 98% Bcex MITaMMOB 1I€JIEBBIX BUPYCOB U3BECTHBIX HA IAHHBIM MOMEHT.

Peaknmst BIIK (Buytrpennero IlomoxkurensHoro KonTpons) — HeoOXoauma MAfii HMCKITIOUEHUS
JIO’)KHOOTPULIATEIBHBIX PE3yIbTATOB.

2.4 OrpaHuveHus MeTO/Ia

B uccnenyemom matepuane PHK BupycoB moxer ObITh He 0OOHapy>KeHa MO MPUYMHE HE MPOXO0KICHUS
obOpatHo#l Tpanckpuniuu, uaruoupoBanus OT-IILIP-PB w/wnm HemoctaTouHoi 3()PEKTUBHOCTH BBIJCICHHS
PHK.

[IpyunHOM NOJSy4YEHHs] JIOKHOIOJOXKHUTEIBHOIO pe3yJibTaTa SBISETCS KOHTAMHUHALIMS Ha JTale
Beifienieanss HK nu6o mposenenust peakuun OT-ITIP-PB. JloXHOIONMOXUTENBHBIA PE3YIbTAT BBIABISETCS C
MIOMOIIBI0  OTPUIATEIBHBIX KOHTPOJBHBIX 00pasuoB Beigenenus u  OT-IILP-PB (m. 7.5 wnacrosimei
MHCTPYKLIUN).

[TpuuynHON mMOMyUYEHHs JIO)KHOOTPULATELHOTO pe3ysbTaTa siisercss uHrubuposanue OT-IIL[P-PB
u/unn HenocratouHas 3¢ ¢extuBHocTh BhiAeneHus PHK. JloxHOOTpHIIATeNbHBIA pPE3yNbTaT BBISBISIETCS C
MTOMOIIIbIO BHYTPEHHETO TMOJIOKHUTEIIBHOTO0 KOHTPOJIbHOTO 00pasia [TL[P-PB (1. 7.5 HacTosmel HHCTPYKIINN).

3 AHAJIMTUYECKUE XAPAKTEPUCTHUKH
3.1 UyBCTBUTEJIBHOCTH

JlJis ucnibITaHKsI aHAJTUTUYECKON YyBCTBUTEILHOCTH HaOopa ObLT MPOM3BENEH PSIIl U3 8-MU pa3BeICHUI
nonyuenHoit PHK uzonsra PV-0429 cpenneit 3apaxennoctu (17,5 ct). [TonoxxurenpHas peakuusi Ha0Jr01a1ach
TIpH pa3BeIeHUN UCX0oaHOro HHoKymoMa B 10° pas. ITpu passenenun B 107 peakius 6bi1a HecTabuabHOM. [Tpu
passenennu B 108 pa3 cenuduuHoil peakuu He OTMEUEHO.

3.2 Cnennpu4yHOCTH

CrenpuuHOCTh — JOKHOOTPHULIATENILHBIE PE3YIbTATHI IPU aHAIN3E 00Pa3lOB PACTEHHH, COAEPIKAIINX
PHK meneBbIX BHpPYCOB, OTCYTCTBOBAJIH, JIOKHOIIOJIOKUTEIBHBIE PE3yJbTaThl NMpH aHaimu3e obOpaszmoB IHK
pacrennii u PHK BupycoB, He coaepKamx BBIIICIEPEUYNCICHHBIC CHEU(pUUECKue (PparMeHTHl,
OTCYTCTBOBAJIH.

4 MEPBI ITIPEJOCTOPOKHOCTMU IIPU PABOTE C HABOPOM

Paboty npoBosT B cootBeTcTBrU ¢ TpeboBaHuaMU MY 1.3.2569-09 «Opranuzaiyst paboThl 1a00paTOpHil, HCIONB3YHOIIMX
METOJbl aMIUTU(UKAIMKA HYKJIEHMHOBBIX KHCJIOT MNpU pabOTe C MaTepuajoM, coJlepKaliuM MuKpoopranusmel |-V rpynn
MIATOTCHHOCTH.

4.1 HeoO6xonumocTh 00y4yeHHUsI epcoHAaJIa

st paboThl ¢ gaHHBIM HAOOPOM PEareHTOB HEOOXOJIMMO YYACTHE CIICHHAIHNCTA C BBICIINM HJIM CPEIHUM MEIULUHCKUM,
OMOJIOTNYeCKUM (BETEPUHAPHBIM) HIIM arpOHOMHYECKUM 00pa30BaHUEM, ITOJYUHMBIIETO JOMOJHUTEIHHOE ClIENabHOE 00pa3oBaHue
Ha Kypcax MOBBIMECHNS KBATN(HUKAIUH 10 MOJIEKYJISIPHO-ONOJIOTHYECKIM METOAaM AMArHOCTHKH. [lepcoHan MomkeH MMEeTh HaBBIKH
paboThI ¢ GMOXUMHUYECKUMH PEAKTHBAMH M COBPEMEHHBIM JIAOOPAaTOPHBIM 000PYAOBaHHUEM.

4.2 Mepbl 6e30macHOCTH, MO3BOJISIIONINE NPETOXPAHITH ONepaTopa

Bce kKOMIIOHEHTHI Ha6opa B UCIOJB3YEMbBIX KOHIECHTpaUUAX ABJIAIOTCA HECTOKCHUYHBIMH, BPEIHOI'O BJIHMAHHUA Ha OPraHU3M
omneparopa He oka3bBaloT. [Ipu paboTe ¢ HAOOPOM cleayeT coOI0IaTh OOBIYHBIE MEPHI TIPEIOCTOPOKHOCTH JIJIST JIAOOpATOPHI:

- MI0JIb30BATHCS TA0OPATOPHBIMU NEpUYATKAMHU M HaJIeBaTh 1a00OpaTOPHbIE XalaThl;

- HE IPUHUMATH NUIILY, TUTHh UM KyPUTh B Ta00PATOPHBIX OMEIIEHHSIX;

- ocsie paboThI ¢ Mpo0aMy M PeaKTHBAMHU CJIEAYET TIIATEIHHO BEIMBITH PYKH BOAOH C MBIJIOM.

W36erarh KOHTAKTa C KOXEH, TI1a3aMH U CIIM3UCTBIMU 000JI0YKaMH, TIPH MONIaIaHMK Ha HUX KOMIIOHEHTOB HA0opa MPOMBIThH
OOJIBIIMM KOJIMYECTBOM BOJbI. [IpM mnpueMe BHYTpPh KOMIIOHEHTOB Habopa peareHTOB 3a MEIAMIIMHCKOW ITOMOINBIO CIeIyeT
00paTUTHCSI HEMEIJICHHO.

Cneuunduxanum no 6€30MacHOCTH NPEAOCTABIISIOTCS 110 3aIpocCy.

4.3 Heo0xoaquMble MephbI MPEeA0CTOPOKHOCTH B OTHOLICHHH BJIMAHASA (PU3HYECKUX (GAKTOPOB

HpI/I HCIIOJIb30BAHUU Ha60pa p€arcHToB HET HCO6XO)II/IMOCTI/I MIPUHUMATBh MEPBI MPETOCTOPOKHOCTU B OTHOIICHUN BIUAHUA
MAarHHUTHBIX HOHeﬁ, BHCITHUX JJICKTPUICCKUX BOS}IeﬁCTBHﬁ, QJICKTPOCTATUYCCKUX paspAa0B, AABJIICHUA WX NMEPENaa0B JTaBJICHUA,
TNIEPErpy3Ku, HCTOYHUKOB TCPMHUUCCKOT'O BOCIITIAMCHCHU .

4.4 Heodxoqumble Mepbl NPeI0CTOPOKHOCTH MPOTUB CIIENHATBHBIX PUCKOB



HpI/I UCIIOJIb30BaHUN Ha60pa pearcHToB HET HCOGXO[[I/IMOCTI/I NPUHUMATL MEPbI MNPEAOCTOPOKHOCTU HNPOTUB JIFOOBIX
CIICHHUAJIbHBIX PUCKOB IPHU MCHOJIb30BAHUUN WJINM pCain3alliy, IOCKOJIbKY B COCTAaB U3JCJIMA HC BXOAAT BECUICCTBA YCJIOBEYCCKOI0 WJIN
JKUBOTHOI'O MPOUCXOKJACHHUSA C YUCTOM UX HOTeHHHaﬂLHOﬁ HH(l)CKL[I/IOHHOﬁ MMpUupoabl.

5 OBOPYIOBAHUE 1 MATEPHUAJIbI, HEOBXOJAMNMBIE ITPU PABOTE C HABOPOM

5.1 PexomenyeMoe u3MepHTeJILHOE 000PY/I0BaHHE

[Mpubop mns IILP-PB — 3apeructpupoBanubiii B P® 1 mMeromuii kaHaibl JETEKLHH, COOTBETCTBYIOLIHE KPAaCHTEISIM
FAM/Green, R6G/HEX/Yellow/VIC, ROX/Orange, Cy5/Red (iu60 uX CHEKTpalbHBIM aHAJOraM) CO CJIEIYIOIIUMH
XapPaKTEPUCTUKAMU — Ayaxc.sos6./Maccon. (Nel — 485uM/520HM, Ne2 — 530uM/560HM,Ne3 — 580uM/620uM, Ned — 630uM/670HM),
Hanpumep, «AHK-32 (32M, 48)», «CFX-96».

5.2 Yka3zaHusi 0 He0OXO0AUMOCTH HCIOJIb30BAHMS CIIELMAJIBLHOI0 000PYAOBaAHUSA

Paboty ¢ HabopoM crlemyeT MpoBOANUTE B HACTOIHHOM OOKce ¢ OakrepuitnaHoi mammoi (Hanpumep, BAB-TIIP-«Jlamunap-
C», 3A0 «JlamunapHbIe cucTeMb», T. Muacc, Poccust), yctaHoBIeHHOM B pabodeii 3oue 3 (MY 1.3.2569-09).

5.3 o3upyrouiue ycTpoiicTBa

ABTOMaTHYECKHUI 103aTOp (MEXaHWIeCKHi) mepeMeHHoro oobema Ha 10-100 mxit;

ABTOMaTHUYECKHH J103aTOp (MEXaHUUeCKHi) epeMeHHoro oobema Ha 100-1000 mxi;

ABTOMaTHUYeCKHH 103aTOp (MEXaHUUECKHI) epeMeHHoro o0bema Ha 2-20 MKi;

LITATHB JUIS AaHHBIX J103aTOPOB.

5.4 [ipyroe ucnoJib3yemoe 000pya0BaHue

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

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

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

IITaTUB U1 MUKpopobupok 0,2 mi (Hampumep, «PM-2x48x0,2» (CurTON);

XONOIMIbHUK Ha 2-8 °C (mys xpaHeHHus 00pa3IoB).

5.5 JlaGopaTopHas nocyaa

Emkoctu u1st cOpoca HAKOHEUHUKOB M MUKPOIIPOOUPOK.

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

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

MUKpoIpoOupku (ctpumnsl) 0,2 M ¢ mpo3payHoii kpeikoi st I11P-PB;

HaOOp peareHToB A BhiAencHus HK;

OTAEJBHBIN XajaT ¥ 0JHOPa30BbIe MEIUIINHCKHE IIEPUYATKH;

KOMIUIEKT CPENICTB I 00pabOTKH pabodero Mecra;

OJTHOPA30BbIe MEIUIIMHCKUE XaJaThl M 0JTHOPA30BbIe MEIUINHCKAE MTEPUYATKY;

KOMILIEKT CPENCTB ISt 00paboTKH pabovero Mecra.

6 AHAJINBUPYEMBIE ITPOBbI
6.1 OT0op ¥ TPaHCIOPTHPOBKA 00pa3L 0B

Ot60p 00pasuoB, TPAaHCHOPTUPOBKY M XpaHeHue mpoBoaiT B coorBercTBuU ¢ 'OCT 33915-2016
«ManuHa u exxeBuKa CBekHe. TeXHUUECKHUE YCIOBUS».
6.2 Boinesienue HK

Brigenenne PHK mpoBomst copbeHTHBIM MeTonoM (Hampumep, «Dutocopd» («Cunrom», Poccust)
Wi apyrumMu  ytBepkaeHHbiMH  MeTogamu  (TOCT 33996-2016). Jlns ompeneneHus BO3MOXKHOMN
KOHTaMUHalMM Ha odtane BelaeneHus HK B kaxayro mapTuio BblAeNeHUs Hapsay C HCCIEAyeMbIM
MaTepUajoM BKIIIOYAIOT OTpULIATENbHBIN KOHTpOJb BhleneHus (OKO-B), koTopslil aHanu3upyroT aanee B
OT-IILP-PB.
PactBop PHK Mosxer xpanutbes nmpu temneparype oT mitoc 2 a0 mioc 8°C B TeueHue 5 CyTOK U npu
TeMIeparype He Bellie MuHyc 16°C B TeueHue roja.

7 ITIPOBEAEHUE AHAJIN3A
7.1 IloaroroBka k nposeaenuto OT-IIIP-PB
1. Habop pearentoB u3Bieus u3 xonoaunsuuka, Pb, OKO nepememiats Ha BOpTEKCE U LIEHTPUPYTUPOBATH B
Teuenne 5 cexyHn npu 3000 06-MuH. YCTaHOBUTH HEOOXOAMMOE KOIMUECTBO MHKPOHPOOHPOK C

peakioHHoM cMecbio «RPRSV-BIIK» B mratuB (KOIMYECTBO MHUKPOIPOOUPOK COOTBETCTBYET YHUCIY
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no

HccaeayeMbIX Tpo0 U KOHTpoJsHBIX 00pa3ioB: [TKO, OKO, OKO-B) u mMapkupoBaTh B COOTBETCTBUU C
MPOTOKOJIOM HCCJIEOBaHUS Ha OOKOBOM CTEHKE, JMOO Ha KPBIIIKE MPOOUPKHA (B 3aBUCUMOCTH OT
npudopa).

OTKpBITH KPBIIIKA MUKPOTIPOOMPOK U BHECTH B HUX 110 15 mxn PB

[MonroroBute MpOOHMPKY C JHOPHINZUPOBAHHBIM MOJOXKHUTEIBHBIM KOHTPOJbHBIM oOpasmom (ITKO)
[TpuroroBneHre KOHTPOIBHOrO o0Opasua: B mpodupky ¢ cyxum conepxkumbiM IIKO «RpRSV» no6asuthb
200 mxs1 OKO, nepememniate Ha BOPTEKCE JO IMOJHOTO PACTBOPEHMSI, LEHTPUPYTUpOBaTh 5 CEKyHA MPHU
3000 06-mun-1.

IIKO (ecnim yxe passeneH), OKO wu wuccimenyembie o00pas3iibl pa3MOpO3UTh, IepeMernaTh Ha

MUKPOLCHTPU(DYTEe-BCTPSIXUBATENIC U IEHTPU(YTHUPOBATH.

Ipumeuanue Ecmm obpazen PHK comepxut copOeHT (MarHUTHBIA copOeHT), HeoOXxoammo MeHTpudyrupoBaTh o0Opasmsl |
MuHyTY Tipu 10-14 TBIC. 0O0/MHH. IS IOTHOTO OCaKAeHUs copOeHTa. [Ipu MCIoNbp30BaHNM MarHUTHOTO COPOEHTa MPOOHUPKH ¢
PHK mocie neHTpudyrupoBaHHs yCTAHOBUTH B MAarHHTHBIH INTATHB M JOOaBlIeHHE OOpa3LOB NPOU3BOAWTH, HE BBIHMMAs
MIPOOUPKH W3 IITATUBA.

Hcnonb3yss HaKOHEYHHKH C adpO30JbHBIM 0apbhepoM IOCIIEIOBATEIbHO BHECTH B MHUKPOIPOOHUPKHU
corinacHo ux mapkupoBke mo 10 mxa OKO, uccrnenyembix 006pas3iioB *u, B nmocieaHow odepeas, [IKO
(eM. m. 3), MIOTHO 3aKpbITh KPBILIKH, Hepemewams Ha MUKpoyeHmpugyee-ecmpaxueamene u
yeumpughy2uposams npooupKu 0Jisk copoca Kanerw.

[TomecTuTh MPOOUPKH B aMITU(PUKATOP B PEKOMEHIyEeMOM HOPSIKE:

Ne aueiiku Oopaszey
1 IMKO «RpRSV»
2 OKO
3 OKO-B
4 ucciedyemwiti oopasey 1
5 uccnedyemwlii oopasey 2

*[IpuMeuanue: KaxIbIii oOpa3el] peKOMEHIyeTCsl aHAIM3UPOBaTh B JBYX MOBTOPAX.

7.2 liposenenue OT-IILP-PB

7.2.1 TipoBenenue OT-ITLP-PB nas npudopos RotorGene 6000/RotorGene Q
Bxuttounts npubop B COOTBETCTBUU C MHCTPYKIMEH MO SKCILTyaTaluH.
3amyctuTh nporpammy «Rotor-Geney.
B oxne «New Run / HoBblii TecT» BbiOpath BKiIaaky «Advanced / leranbHblii MacTep», 3aTeM OIIHIO
«Empty Run / Ilycroii ma6son» u Haxxats «New / HoBblib».
B orkpeiBmiemMcs: okHe BbIOpaTh TN potopa «36-Well Rotor / 36-1yHouHBIl poTOpP» W MOCTaBHUTH
rajouky B okHe «Locking Ring Attached / Kosbno 3akpensieHo», Haxats «Next / laaee».
B oTkpeIBiIeMcs okHe ycTaHoBHTH «Reaction Volume / O6bem peakuum» 25 MK, yopaTh rajgouky «15
pL oil layer volume / Oobem maciia / Bockay» u Haxath «Next / lamee.
B otkpsiBuiemcst okHe Haxath kHONKY «Edit Profile / Penakrop npoguis», Haxars «New / HoBblit» u
BeiOpath «Cycling (default) / HukanpoBanme (mo ymoud.)». 3aath Mporpammy aMmIuTUGUKAILMN CO
CIIEAYIOUIMMHU TapaMeTpaMHu:

[lar Tewmm., °C Bpewms Herexkuust Kpacurenun IToBTOpOB
45 15 mins No acquiring 1
Hold . —
94 3 mins No acquiring 1
94 15 secs No acquiring
Cyclin . FAM/G 50
yelng 60 40 secs Acquiring JOE/ Y(:I(if)\r/]v




7.
8.

10.
11.

12.

no

B oxue «Edit Profile / PemakTop npoduis» Haxars KHONKY «OK».
Y CTaHOBHUTH YyBCTBHTEIBHOCTH MpHOOpa B obiactu Hactpoek «Chanel Setup / YeranoBka kaHaiay,
ucrone3ys kinapuiry «Edit Gain / YpoBenb curnanay:

Green-5

Yellow -6

Ipumeyanue:. npu_803HUKHOBEHUU NPODIEM (C6A3AHHLIX C 0CODEHHOCHbIO padombl npudopa, a

UMEHHO C YCIAHOGICHHBIM ONMUMAILHBIM OUANA30HOM VDOEHA VCUICHUA CUZHANA (hayopecueHyuu
RO UeneebiM KaAHAJIAM) Heo0Xo0umo npu nociedyrwouiux sanyckax npuoopa oas INIP-PB RotorGene
6000/RotorGene Q na s3mane 8 nynkma 7.2.1 npogecmu agmomamuueckylo ORmMUMU3AUUIO YDOBHEIL

CUSHANIA CO2NIACHO C1EQVIOWLell UHCHIPYKUUU:
B okne «New Run Wizard / Macmep nosozo mecma» wnaxcams «Gain Optimization /
Onmumuszayus ypoeHs CuzHaIAy .

B omkpulewemcs okne naumu u nadxcams Ha exnaoky «Channel Settings / Yemanosku kananoey.

B nossuswemcs cnucke xananos sviopame «All Channels / Bce kananvyy u nascamo «Add /
Jobasumb.

B nossuswemcs oxne «Auto-Gain Optimization Channel Settings / Ycmanoexku Aemo-
onmumuzayuu yposus cuznana» naxcamo «OK/JJA» onsa kasxcoozo kanana.

Iocne 3akpuimus oxna «Auto-Gain Optimization Channel Settings / Ycemanoexu Aemo-
onmumusauuu ypoeHs cuzHanay nocmasums 2anouxy «Perform Optimization Before 1 st Acquisition /
Boinoanume onmumuszayuio npu 1-w waze demexyuuy u naxcamo «Close / 3axkpoimoy.

Haxars xiiaBuiry «Next / laaee».

3amycTuTh ammuukanuo kHonkou Start run / Crapr.

B mosBuBmIEMcst mocnie Hadajga paboThl mMpubopa OKHE cO CBeACHHSMH 00 oOpas3lax BHECTH Ha3BaHUS
obpasios, B cromdue «Type / Tum» ykasare «Unknown / O6paszen» mis obpasios, «Positive /
Monoxurteabubliin» 11t [IKO u «Negative / Orpunarensnbiiiy 11 OKO. Haxars kinaBuiry «Finish /
3aKOHYHUTHY.

ITo 3aBepmienun OT-IILIP-PB orpaGoranHble nOpoOMpPKHM yTWIM3HPOBaTbL B COOTBETCTBUU C
pexkoMeHnanusmu o opranuzaiuu [P na6oparopun, cornacuo MY 1.3.2569-09 «Opranuzarus paboTsl
nabopaTopuif, MCHOJB3YIOIIUX METOJbl aMIUTM(UKAIUK HYKJICHMHOBBIX KHCJIOT TIpH paboTe ¢
MaTepHAIIOM, COAEPKAIIMM MUKpoopranu3Msel [-IV rpynn natoreHHoCT.

7.2.2 llposeaenne OT-ITIIP-PB nas npuéopa CFX96

Bxutounts mpubop B COOTBETCTBUYU C MHCTPYKIIMEH 110 SKCILTyaTallHH.
3anyctuth nporpammy «Bio-Rad CFX Manager».
B wmento File BeiOpath New—Protocol. B mosiBuBIIeMcs: OKHE 3a/laTh IUKJIOTPAMMY CO CIIEIYFOIMMHU
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
Haxxats OK 1 coxpaHUTh IPOTOKOJI HAa KOMIIbIOTEPE B y100HOH paboueil mamke.
BHectu cBenenus 06 oOpasnax u kpacuressix. s atoro Bo Bkiaake Plate Beiopats ommuro Create New.
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10.

11.
12.

no

S.
6.
7.

Haxxats xnonky Select Fluorophores. B mosiBuBiiemcst okae BoiOpats kpacurean FAM, HEX. Haxartp
OK.
O003HaUNTh HA TUIAIIKE MECTOPACIIONOKEHHE 00PA3IIOB:

- [IepBas nmynka — IIKO. [l 3TOr0 BRIACTUTH JYHKY, B KOTOpoil Haxoautces npodupka ¢ I1KO, u B rpade
Sample Type BoiOpaTh cTpouky Positive Control.

- Bropas nmynka — OKO. Jlnst 3TOro BBIISIUTE TYHKY, B KOTOpoi Haxoautcs npodupka ¢ OKO, u B rpade
Sample Type BriOpaTs ctpouxy Negative Control.

- Crienyromas JIyHKa - UCclleyeMblil oOpaser 1, 3aTem — uccneayeMsblit oopasen 2 U T.A. B COOTBETCTBUU C

. [lopsiaok ciienoBanusi 00pa3uoB. /1 5TOro BbIIEIUTH BCE OCTABIINECS JTYHKHU, B KOTOPBIX HaXOATCS
npobupku ¢ obpasiamu, u B rpade Sample Type Beiopats ctpouky Unknown.
3amaTh M3MEpPEHHE CHUTHaja BO BCEX NMPOOMPKAX IO BBHIOPAHHBIM KpacHTelsiM. I 3TOrO BBIICIHTH Ha
TUTAIIKe JIYHKH CO BCceMH uccienyeMbiMu npobupkamu (Bkiaodas [IKO nu OKO) u moctaBUTh rajiouku B
kosioHke Load HampoTHB Ha3BaHUI BCEX BHIOPAHHBIX B I1.5 KpacHUTEIICH.
3amaTh Ha3BaHUS BCEX MCCIEIyeMBbIX 00pa3uoB. /lyis 3TOro BBIACTUTH JYHKH, B KOTOPBIX HAXOIATCA
npobupku ¢ obo3HauaecMbIM oOpasiiom. B rpade Sample Name BBectn (wiu BbIOpaTh M3 yiKe
HUMEIOIIMXCSI) MMS COOTBETCTBYIOIIErO 0Opasiia. 3areM IMOCTaBUTh Tajlouky B coceaneidl rpade Load.
[ToBTOPUTH TO K€ caMoe JJIsl OCTaBIIMXCS 00PA3IOB.
Haxare OK. [laThb uMs muiamike ¢ ykazaHHeM JaThl SKCIIEPUMEHTa M COXPAHWUTh MOJYYECHHBIN (aiin Ha
KOMIIBIOTEpE B y100HOI paboyeii manke.
Hauatp paboty mpubopa. [Jnst aToro BeiOpars 3akmanky Start Run, B xotopoil HaxkaTh kinaBumry Start
Run. 3agate ums Oyaymiero ¢aitna ¢ ykazaHuem JIaThl IpoBeneHus dKkcriepuMenTa. Coxpanuts ¢aiin Ha
KOMIIbIOTEpE B y10OHOI paboyeii marmke.
3adukcupoBath B paboueM XypHalie Ha3BaHue ¢aiina.
ITo 3aBepmienun OT-IILIP-PB orpaGoranHble nOpoOMpPKH yTWIM3HPOBaTH B COOTBETCTBUU C
pexomenaauusamu o opranuzauuu [P mabopatopuu, cornacao MY 1.3.2569-09 «Opranuzanus paboTsl
nabopaTopuii, MCHOJB3YIOMIUX METOAbl aMIUITM(GUKAINK HYKJIECHHOBBIX KHCJIOT TMpuU paboTre C
MaTepHaioM, COAEepPKAIIMM MUKpOOpranu3Mel -1V rpyrmm naToreHHoCcTY.

7.2.3 llposenenune OT-IILP-PB nus npudopos AHK-32 (32M, 48).

Bxuttounts npubop B COOTBETCTBUU C MHCTPYKIMEH 1O SKCILTyaTalluH.

3anyctuts nporpammy ANK Shell.

BriOpats Brinagky «bblcTpblii crapT». B nosiBuBmemcs: okHe BoiOpaTth Kpacutenu FAM, R6G. 3anats
uMs Oyaymiero (aiina, a Takxke BeIOpaTh TUII Tpubdopa (32 npobupku win 48 mpoOUPOK).

B okHe «AMmungukaTop» 3a1aTh NporpaMMmy amMIuiduKamm.

Tun Temnepatypa, | Bpews,t, | HaOmogenune | Pacuer
T, C CeK.
H3oTepma
1 45 900 Bxiroueno
2 95 300 BxroueHo
[Muxnorpamma
(50)
1 95 15 Bxiroueno
2 60 40 BxaroueHo BkiroueHo

Bo Bknaake «Oﬁpa3um» BHCCTH OIMUCAHUC UCCIICAYCMBIX 06pa3u013 " pacCTaBUTH o6pa3u1;1 110 TUIAHIICTY.
3aHecTH B pa60q1/1171 JKypHaJI Ha3BaAHUC q)afma AAaHHBIX, COOTBCTCTBYIOIICC UCCICAOBAHHNIO.
I[JBI 3aIlyCKa UCCIICAOBAHUA HAXKATH CTapT.



N

7.
8.

I[To 3aBepmenmn OT-IILP-PB orpaGoranHple mNpOOMPKH yTHWIM3UPOBATh B COOTBETCTBHH C
pexkoMeHnanusmu no opranusaiuu [P na6oparopumn, cornacao MY 1.3.2569-09 «Opranuzamus paboTsl
nabopaTopuii, HCHONB3YIOMUX METOABl AaMIUTM(PUKANUKA HYKICHHOBBIX KHCIOT TMpu padore C
MaTepHAJIOM, COAEPKAIIMM MUKpOoOopranu3msl [-IV rpynn naroreHHOCTI.

7.2.4. Ilposenenue OT-IIIP-PB nus npudopos Dtprime / Dtlite.

Bxirounts mpuOop B COOTBETCTBUU C MHCTPYKIIMEH MO SKCILTyaTalllu.

3anyctuthk nporpammy «RealTime_PCR»y.

[lepen mpoBeneHueM amriuiMUKAMA HEOOXOIUMO 3arllOJHUTHh IPOTOKOJ HCCICIOBAaHUS (BKJIaJKa
«IIpoTokoJ»). B xax10ii CTpoke HEOOXOAUMO OTPEAAKTUPOBATH CIEAYIOIINE TaHHbBIE!

- Ne (HOoMep mpobupKn)

- R (mo6aBnenue nyo6ieit)

- THIT IPOOHPKH (00paserl, MOJ0KUTESIBHBIAH KOHTPOJIb, OTPHIIATEIbHbIH KOHTPOJIb U T.11.)

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

[Tocne 3anmonHeHus: TaOIUIBI C JaHHBIMHU O MPOOMpPKaX HEOOXOIMMO yKa3aTh PacHoJiOKeHHE MPOOUPOK B
omokxe amrudukaropa. Pacronoxenne npoOUpoK B OJIOKE aMITU(PUKATOpA CXEMATHYIHO OTOOPaKaeTCs B
IIPaBOM HUKHEHN YaCTH OKHA.

3anyck  mOporpaMMmbl  aMIUTMGUKAIIMM ~ OCYIIECTBIAECTCS BO  BKIAAKe «3amycKk MNPoOrpamMmbl
aMILTH(PU KA.

[lepen 3amyckoM HeEoOXOAMMO BBIOpPAaTh 3apaHee CO3/JaHHYI0 MNpPOrpaMMy aMIiUIMpuKanumu,
OTpeaKTHPOBaTh 00BbEM paboueii cMecu B Mpodupke (25 MKI).

[TapameTpsl aMIIHQUKAIIIH:

[ukin IToBropsr | IIlar Bpemsa | Temneparypa | Jerekuus
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 Bxiroyena

Haxartp KHOIIKY «3anycTHTh NPOrpaMMy».

ITo 3aBepmienun OT-III[P-PB otpaGoTanHble mNpoOMpPKM YTHIM3UPOBAaTh B COOTBETCTBHM C

pexoMenaauusamMu no opranuzanuu [P naGoparopuu, cormacio MY 1.3.2569-09 «Opranu3zanus paOoTbl
nabopaTopuid, UCTONB3YIOMUX METO/bl aMIUTM(PHUKAIIMN HYKJIEHMHOBBIX KHUCJIOT NMpPU paboTe C MaTepHUaoM,

coJiepKaluM MUKpoopranusMsl [-1V rpynn natoreHHOCTHY.

7.2.5 llposenenue IIP-PB nis mpudopa QuantStudiob.

1. Bxirounts mpuOop B COOTBETCTBUU C MHCTPYKIMEN IO SKCILTyaTalllu.
2. 3anyctuTth nporpammy «QuantStudio Designs & Analysis Softwarey.
3. Haxatp kHonky OTKpBITH 3kcniepumenT (Open Existing Experiment). B oTkpbiBiieMcst OKHE BHIOPATh

npotokoi «Phyto_viry u Haxxate kHonky OTKpbITH (Open).

Ipumeuanue: Iopsook camocmosimenvho2o cozoanus npomokona «Phyto_viry
A. Bxniouums npubop 6 coomeemcmeuu ¢ UHCmpyKyuel no d9KCnayamayuu.
b. 3anycmums npoepammy «QuantStudio Designs & Analysis Softwarey.

B. Haoxcamo knonky Cozoams sxcnepumenm (Create New Experiments) IESTEZEIE 5,
sxnaoxe Ceoiicmea (Properties) ¢ cmpoxe Hazeanue (Name) zaoamo ums (nazeanue) Phyto_vir
akcnepumenmy. Hasxcamo enusy oxna knonky /Janee (Next).



2 QuantStudio™ Design & Analysis Softuare v1 43 - o x

File Edt Analysis Tools  Help

Method Plate Run Results Export

Experiment Properties O; save v

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
Run mode Standard v

Manage chemistry details

[ e |
I'. Bo sxnaoke Ipomokon (Method) 3adame yuxnoepammy co credyiowumu napamempamu.
Ob6vem (Volume) 25 ul

Bpem Pecucmpayus YHucno
Hlae Cmaous Temnepamypa Bpems U3MeHeHUs pay
cueHana YUKTI08
memnepamypol

1 Yoepoicanue 45°C 15:00 3,18°C/s —

2 Yoepoicanue 95°C 05:00 3,18°C/s —

1 P 95°C 00:15 3,18°C/s 5o

2 4 60°C 00:40 2,44°C/5 "o

Haowcamo knonxy /Janee (Next)
Obpén mymsm | 25.0 ul Temmeparypa Harpesa kprmmss | 105.0 *C
ViepxaHne/MHKY DA e
95°C 95°C
3148°C/5
00:05:00 00:00:15
2.44°C/S
sgcs 1 o 60 °C
45°C 00:00:40
3.18°C/S 00:15:00 # (i)
=
50x

M. B omxpwisuwiumcs okne 80 exnaoxe boicmpas Hacmpouka (Quick Setup) 6 epaghe Ilaccuenwii
pegpepencuniit kpacumenw (Passive Reference) sviopame HET (NONe), nasicas na cmpeixy.
Plate Attributes

Passive Reference Mone v
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E. Bo eéxnaoke Pacmupennsie nacmpouxu (Advanced Setup) ¢ 6noxe Muwmenu (Targets) oooasumo
Kanawl 0Jis1 cuumsléanus ayopecyenyuu. /[ns 3mozo HeobXo0umo 8blNOIHUMb CledViowue 0eticCmaeus.

- B 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 sueiixy.

- Haowcamo na xknonky /lobasums (Add). B nosisuswetics cmpoxe 6 epaghpe Penopmep (Reporter)
sviopams VIC. B epappe Hazeanue (Name) nanucame HEX. B epagpe Facumens (Quencher) ssiopams None,
HAdHCas HA AYEUK).

Quick Setup Advanced Setup

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

O M ram FAM None v X

O HEX vIC Mone v X

O Save w
JK. [l coxpanenusi npomoxona nadxcamv knonky Coxpanume (Save) _

Coxpanums npomoxon «Phyto_viry 6 yooouyrwo nanky.

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

5. BBoja o6pasuoB mpousBoautcs B Tabnuie Excel (mocrynen Ha caiite OOO «CuHTOM)
http://www.syntol.ru/) mu6o B nporpammax Design and Analysis niau QuantStudio™ Design & Analysis
Software

6. CxomupoBarth noJry4yuBIinytocs tadiauiy Excel B nporpammy npubopa. Beiaenuts Bce 00pasiibl 1 B

Ta0JIUIIe TOCTAaBUTh I'AJIOUKHU BO3Jie (hiryopeceHTHbIX KpacuTeseil. Haxars knonky damee (Next).
7. Hauatp paboty mpubopa. [y atoro Haxmute Ha kHonky Hauath mporon (Start Run) u BeiOparts
HY>KHBI CcepuilHbIi HoMmep mpuOopa. 3amaTh MM Oyaymiero ¢ailla ¢ yka3aHHeM JaTbl NPOBEICHHS
skcnepuMenTa. CoxpaHuTh (hailn Ha KOMIIBIOTEpE B YA00HOH paboueii namnke.
8. Ilo 3aBepmenun IIIIP-PB oTpabGoraHHble MNpOOUPKH YTHUIM3UPOBATH B COOTBETCTBUU
pexoMeHaanusamMu 1o opranuzanuu [P nabopatopun, cornacio MY 1.3.2569-09 «Opranuzanust paboTsl
nabopaTopuid, HCHONB3YIOUIMX METOAbl aMIUIM(UKAIMKM HYKJIEMHOBBIX KHCIOT HpU pabore ¢
MaTepuaIoM, CoAepKaIluM MUKpoopranu3Mel -1V rpynm naToreHHOCTHY.

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

1. BxirounTs npuOOp B COOTBETCTBUM C MHCTPYKIUEH MO SKCILTyaTallUH.
2. 3anyctuth nporpammy Real-time PCR System
3. Haxars New Experiment
4. B oTKpbIBLIEMCS OKHE 33/1aTh UMs 3kcriepuMenTa (Experiment Name) u BeiOpath manky st
coxpanenus (Save Path)
5. Haxarp New
6. Bo Briaake Run Setting 3agate nporpaMMy amMITH(UKaIUKA CO CIASTYIONIMMH TapaMeTpam
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 _S'Fep _ 50 00:15 95,0 Nor!e
Amplification 00:40 60,0 Reading
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7. Bo Bkiagke Experiment BeicTaBuTh 006eM peakimonHoi cmecu 25 Mk (Reaction Volume 25ul)

8. Tlepeiitu BO BKIIaaky Sample Setting

9. OO003HaUMTH Ha IUIAIIKE MECTOPACIIOIOKEHHE 00PA3IIOB!

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

Sample Type BriOpaTs ctpouxy Negative.

- Cnenyromast JIyHKa - HCCIIeyeMbIid oOpaserr 1, 3aTeM — ucciaeayeMplid 00paser] 2 ¥ T.JI. B COOTBETCTBUH C

.4 [lomecTUTh MPOOMPKHU B aMILIM(PUKATOP B PeKOMEHyeMOM NopsijaKe. /(7 3TOro BBIIECTUTH BCE

OCTaBIIKECS JYHKH, B KOTOPBIX HAXOIATCS MPOOHMpKU ¢ obpasumamu, u B rpade Sample Type BeiOpath

crpouky Unknown.

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

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

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

7.3 IIpoueaypa usmepenus pe3yJbTaTOB aHAJIN3A

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

7.4 Odopadorka pesyastatos OT-IIIP-PB
7.4.1 Tlopsinok ouenku pesyabraToB OT-ITIP-PB 15 npu6opos RotorGene6000/RotorGene
1. Tlocne 3aBepmieHus aMIUTH(PHUKAINN OTKPBITH HYKHBIN (haitn B mporpamme «Rotor-Geney.
2. Haxarp B wMeHwo mnporpammbl «Rotor-Gene» wiaBumry «AnalysisS/AHanm3», BbIOpaTh 3aKIalKy
«Quantitation/KoJsin4uecTBeHHbIii».
3. BniOpath cTpoky ¢ kpacuteiem Green u Haxkarh kinaBuiry «Show/Iloka3ate». B OTKpbIBIIEMCS OKHE
NOSIBATCS KHHETUYECKHE KPUBBIE B JIOrapu(hMUUECKOH IIKae.
4. B menro okHa «Quantitation Analysis/KoJinuecTBeHHBII aHAJIN3)» aKTUBHPOBATH:
«Linear Scale/JInneiinas mxaaa»
«Dynamic Tube/Iunamuy. ¢pon»
«Outlier Removal/¥crpanenue BoiopocoBy» - 10%
«Slope Co rrect/KoppekTt. YKRIAOHA» [Ipu svinoanenuu onepayuu «Koppexyus ykiona» neobxooumo ciedunms, umobwl ne

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

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

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

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

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

7.4.3 O6padoTka pesyabraToB OT-IILP-PB nust npu6opos Dtprime/Dtlite
[Mocrne 3aBepieHus aMIM(UKAIMKA OTKPBITh HYXHBIN (aiii B nporpamme «RealTime_PCR»y.
[lepen omeHKOH pe3ybTaTOB HEOOXOIUMO YCTAaHOBUTH CIEAYIOIINE HACTPONKU:
— Tun ananuza: MyJabTHILIIEKC
— Merton: I'eomerpuyeckuii

o IR .. v
— BBI6paTB OIITUYCCKHUU KaHaJl

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

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

Auio
— Tlox rpadukamu HaxaTh ABTOIIKAJY |~ el JUISL BBIPAaBHUBAHUS

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

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

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

2. [IpeoOpa3oBaTh KHHETUYECKHE KPUBBIC B JIMHEHHYIO mIKary. J{s 3TOro HakaTh Ha UKOHKY IlokazaTte

HacTpoiiku ¢aiiia (Show Plot Settings). B mosiBuBmiemcs: okae BbiOpare Tum rpaduka — JInnHeidHbIH
(Graph Type — Linear).

3.

[TpeoOpa3zoBaTh MOJTyUCHHBIC JaHHBIC B HEOOXOJUMBII (POPMAT ¢ TIOMOIIBIO CIIEHANTLHOrO 11adaona Excel
s QuantStudio5, akryanen B cimydae 00pabOTKH pe3ynbTaTtoB B mporpamme «QuantStudio™ Design &
Analysis  Software» (moctymen Ha caiite OOO «Cuntonm», maposs mus .rar  Syntol42!
http://www.syntol.ru/).
[TpoBecTn MHTEpIIPETALNIO PE3YIBTATOB, KAK OMUCAHO B I1.7.6 HACTOSAIENH HHCTPYKIUN

7.4.6 OopadoTka pesyanbtaToB [1I[P-PB nas npu6opa Gentier 96E/R.

1. Tlocne 3aBepuieHUs] aMIUTM(HUKALIUY OTKPBITH HYKHBIH (haitn B mporpamme Real-time PCR System.
2. Tleperitn Bo ckiaaky Analysis m mpoBecTn WMHTEpHIpeTanuio pe3yiabTaToB, KaK OMUCaHO B 1.7.6

HACTOSIIEH MHCTPYKIIMH.
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7.5 Yuer pe3yjibTaTOB aHAJIM3a

Pe3ynbraThl aHanm3a He MOIeKAT yUeTy:

- B ciiydae otrcyterBus perucrpanuu pocta curaana OKO u OKO-B no kanany R6G/HEX/Yellow/VIC
(FTO’KHOOTpHUIIATENBHBIH PE3yJIbTAT BCETO SKCIICPHMEHTA);

- B ciyyae peructpaiun  pocta curHaia OKO (OKO-B) mno kamany FAM/Green
(JIO’)KHOTIONIOKUTENBHBIN pPE3yNbTaT BCETrO SKcIepuMeHTa). Benmumna moporooro mnukiaa Ct mpu stom He
UMeeT 3HAUYCHUSI.

- B CJly4ae OTCYTCTBHSI PETHCTPAIAM POCTa CUTHAIA B MIPOOHUPKE C MCCIIEyeMbIM 00pa3IoM 10 KaHay
R6G/HEX/Yellow/VIC  ogHOBpeMeHHO ¢  OTCYTCTBHEM  CcurHaga 1o  kKanaany  FAM/Green
(JTIO’)KHOOTPUIIATEIIBHBIN PE3YIbTAT B KOHKPETHOM MPOOHUPKE);

- B cily4ae OTCYTCTBHS peructpammu pocra curHaia IIKO mno kanany FAM/Green
(JIO’)KHOOTpHULIATENBHBIN PE3YJIBTAT BCETO IKCIIEPUMEHTA).

PesynbTaThl aHANIM3a MOAJIEKAT YUETY:

- B ciydae orcyTcTBUsi pocta curHama ¢uyopecuenuun OKO (OKO-B) no kamany FAM/Green
OJHOBPEMEHHO C perucTpanueii pocra curuaia mo kanary R6G/HEX/Yellow/VIC;

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

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

Perucrpanus pocra curnana (GayopecreHnny B MEKPOIIPOOUpPKE C MCCIeTyeMbIM 00pa3lioM Mo KaHaly
FAM/Green cBumeTenbCTBYEeT O HaIW4YuM B oOpasie crnenupuyeckux (parMeHTOB BHpPyca KOJIbIEBOW
NSITHUCTOCTH MaJIuHbI. Benuunta moporosoro 1ukia Ct mpu 3ToM He UMeeT 3HAUCHHSL.

WuTepnpeTannio pe3yabTaToOB aHAIM3a IPOBOAT COTIIACHO TabJHIIe.
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7.6. UnTepnpeTanus pe3yJJbTaTOB aHAJIM3A € HCIOJIb30BaHNEM HA00pa peareHToB
«Raspberry ringspot virus -PB»

Kunerndeckast KpuBasi pocta CHTHaa
GryopecueHINH 10 KaHATy

FAM/ R6G/HEX/
Green Yellow
Raspberry ringspot BIIK

virus

O6pa3ernt

Hurepnperanus

Pesynbprarsl BC

€ro aHaJiu3a HC IIoAJICKaT

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

Pesynprarel aHanus3a mojuiexar y4é€Ty MpH NOJIYYEHUH CIECIYIOIUX pPe3yIbTaTOB

HaGop pearentoB cnienuduueH B OTHOIICHUN

+ m000i KO . .
Raspberry ringspot virus
OKO-B
- + KoHTamMuHams 1 HHTrHOMPOBAaHKE OTCYTCTBYIOT
OKO
_ + B poGe HE 0oOHapyKEeHbI PHK
npoGa Raspberry ringspot virus
<40 ct ioGoi B mpo6e ob6uapyxena PHK Raspberry ringspot

virus
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8 YCJIOBUSA XPAHEHUSA, TPAHCIIOPTUPOBAHUA U OKCIUVIYATAIIUU

8.1 YcioBusi xpanenust

Habop pearentoB «Raspberry ringspot virus -PB» ciiefyeT XpaHUTb B CyXOM, 3alllUIIICHHOM 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

TpancnoptupoBanue Habopa peareHToB «Raspberry ringspot virus -PB» [0JKHO MPOHU3BOAUTHCS
KPBITHIM TPAHCIIOPTOM (aBTOMOOMIIBHBIM, KeJIe3HOAOPOKHBIM JINOO BO3AYLIHBIM) MIPHU TEMIIEpaType OT MUHYC
18°C no munyc 20°C. JlomyckaeTcsi TpaHCIIOPTUPOBAHKE 10 5 CyTOK IpH TeMIiepatype 1o mitoc 8°C.

8.3 Cpok rognocTu

Cpox romnoctu Habopa «Raspberry ringspot virus -PB» cocraisier 12 MecsIieB ¢ JaThl BBITyCKa
MPEINPUATHEM-U3TOTOBUTEIICM.

Cepun HaOOPOB PEAreHTOB C MCTEKIIUM CPOKOM TOJHOCTH MPUMEHEHUIO He moziexar. CpoK ToJHOCTH
BCKPBITBIX PEareHTOB COOTBETCTBYET CPOKY TOJHOCTH, YKa3aHHOMY Ha dTHUKETKaX JUIsi HEBCKPHITHIX PEarcHTOB,
€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 'apanTuiinbie 00513aTEJILCTBA MPOU3BOAUTEJIS

[IpenmpusTHe-MPOU3BOIUTENb TAPAHTUPYET COOTBETCTBHE (PYHKIIMOHATIBHBIX XapaKTEPUCTHK Habopa
TpeOOBaHUSAM, YKa3aHHBIM B TEXHUYECKOM M DKCIUTyaTallMOHHOW TOKyMEHTAallud, B TEYCHHE YCTaHOBIEHHOTO
cpoka rogHoctH (12 mecsieB) mpu cOOMI0IEHUH BCEX YCIOBHI TPAaHCTIOPTUPOBAHUS, XPAHEHUSI U TPUMEHEHUS.

Pexnamanuu Ha kauecTBO «Raspberry ringspot virus -PB» HanpasisTh Ha IpEANPUSTHE-U3TOTOBUTEb
000 «HII® Curron» (125499, Mocksa, Kponmranrckuii OymnbBap, 1. 39, k.1., mom 1 kom. 43/PM 12-3, Te.
(495)984-69-93, daxc. (499)977-74-55, E. mail: syntol@syntol.ru).

[Tpr BEISBICHHH TOOOYHBIX JICHCTBUH, HE YKa3aHHBIX B HWHCTPYKIMU 110 MPUMCHEHHIO Habopa
peareHToB, HeXeNaTeIbHBIX PEaKIUi MPU €ro MCIOIb30BaHUH, (DaKTOB U OOCTOSTENHCTB, CO3AAMIINX YIPO3y
KU3HA ¥ 3J0POBBIO TPAXKIAH W MEAWIMHCKUX pPAOOTHHKOB TIPU TNPUMEHEHUM HAa0Opa pearcHToB,
PEKOMEHIyeTCsl HAMpaBUTh cooOIieHrne Ha mpennpustue-usroroputens OO0 «HII® Cunton» mo aapecy,
YKa3aHHOMY BBIIIE, U B YIIOJHOMOYCHHYIO TOCYIAPCTBCHHYIO PETYIHPYIONIYIO0 OPTraHU3aIUI0 B COOTBETCTBHH C
JEHCTBYIONIMM 3aKOHOAATEIHCTBOM.

Jara nmocneaneit penakmun: 05.12.2025.
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