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1. Hudopmauusi 0 BpeIHOM OpraHu3Me

[lapka (ocma CIMBBI) SBJISICTCS OJHOW M3 HAWOOJEe CEPbE3HBIX BUPYCHBIX 0OJIe3HEH KOCTOYKOBBIX
mIo10B. BriepBrie 510 3a00eBanre OBUTO 3apHKCHPOBAHO Ha CIIMBe eBporeiickoii (Prunus domestica)
B bonrapuu B 1917-1918 romax u ommcaHo kak BupycHas 0oje3Hb B 1932 romy. C Tex mop BUpYC
MPOTPECCUPYIOIIE PACIPOCTPAHMUIICS HAa 3HAYMTEIBHONW 4YacTh EBpOIbI, Ha TEPPUTOPUU BOKPYT
baccerina CpenuzemHoro Mops W Ha bmmxaem Boctoke. OH Obul 0OHapyXeH C OTpaHUYCHHBIM
pacmpoctpadenreM B FOxuoit u CeBepHoii AMepukax u B Asuu (EOK3P, 2006; CABI, 2018).

[lapka, BeI3bIBacMasi Bupycom Plum pox virus (PPV), mopaxaet pactenust poma Prunus (cemeiictBo
Rosaceae). OcoObrit yiep6b ono HaHocuT abpukocy (Prunus armeniaca), cimBe eBpOIEHCKOM
(P. domestica), nepcuxy (P. persicae) u ciuse kutaiickoii (P. salicina), mockosbKy CHIKaeT Ka4yeCTBO
Y BBI3BIBACT MPEXIEBPEMEHHOE OMaJeHNe IUIOA0B. 3aTpaTsl Ha OOprOy c mrapkoit B mupe ¢ 1970-x
rozoB npessickan 10 muutnapao espo (Cambra et al., 2006b).

Plum pox virus — Bux poma Potyvirus cemeiicta Potyviridae. BupycHbie 4acTHIIBI IPEICTABIAIOT COO0M
M30THYThIE mamouku pasmepoM 700 um X 11 HM, cocrosiiue w3 OJHOHHTEBOM Mosiekyiasl PHK
npumepHo u3 10 000 HykieoTuaos, mokpbiTod 2000 cyObeIUHUI] SAMHCTBEHHOTO O€Ka 000IOYKH
(Garcia et al., 2014). PPV niepeHOCUTCSI B TOJIEBBIX YCIOBHIX TISIMH HETIEPCHCTEHTHBIM CIOCOOOM,
OJIHAKO NEepeBO3Ka MHPHUUUPOBAHHOTO PACTUTEIBHOIO MOCAJA0YHOIO MaTepuana SBISETCS TTIaBHBIM
criocoboM pacnpoctpanenus: PPV Ha Gonbiiue paccrosiaus. @akThl IepeHOCca CeMEHAMU U MBUTBLION He
nonyunan  moarBepxkaenus  (Pasquini  and  Barba, 2006; llardi and Tavazza, 2015).
B skcriepuMeHTanbHBIX  yCIOBUSX PPV MOXeT mepeHOCHThCS MEXaHWYeCKHM CIIOCOOOM Ha
MHOTOYHCIIEHHBIE BUABI Prunus, Takue kax Arabidopsis thaliana, Chenopodium foetidum, Nicotiana
benthamiana, Nicotiana clevelandii, Nicotiana glutinosa u Pisum sativum (Barba ez al., 2011).

N3omsatel Plum pox virus MosxHO CrpymnmnupoBaTh B IeBATh MOHO(mIeTHyeckux mrammos: D (Dideron),
M (Marcus), C (Cherry), EA (El Amar), W (Winona), Rec (Recombinant), T (Turkish),
CR (Cherry Russian) and An (Ancestor Marcus) (James et al., 2013). DT mrraMMbl XapakTepH3YIOTCS
cnenu(pUIecCKUMI TEHOMHBIMH TIOCIIEI0BATEILHOCTSMU U MOTYT BapbHUpPOBATHCS MO CHMIITOMATHUKE,
MaToOTeHe3y, CIEKTPY XO035€B, SMHUIEMHOJIOTHISCKAM XapaKTEPUCTHKAM U CIIOCOOHOCTH TIEPEHOCUTHCS
Taei. bonpmmHCTBO M3018TOB PPV OTHOCATCA K miTamMmaM D u M. IlItamMer D u M MoryT Jsierko
3apaxath abpukoc (P.armeniaca) u ciauBy (P. domestica), Ho pa3muyaroTcsi Mo CBOEH CIOCOOHOCTH
uHduImpoBars copra nepcuka (P. persica). DTu JBa mTamMma TaKKe pa3invarTcs M0 MaTOreHHOCTH;
HalnpUMep, U30JIATH ITaMMa M BBI3BIBAIOT OoJiee OBICTpOE pa3BUTHE 0OJIE3HU U ee Oosiee cephe3HbIe
CHMIITOMBI, 4eM H30JsThl mTamMmma D Ha abpukoce (P.armeniaca), cimse (P. domestica), mepcuke
(P. persica) u cnuBe kuraiickoii (P. salicina). M3omsitel EA reorpaduuecku orpaHUueHbI TEPPUTOPHEH
Erunra, 1 1o uX SNHUIEMHOJIOTHH U OMOJIOTMYECKHM CBOHCTBaM UMEETCs O4eHb Maio nHpopMmarnuu. B
HECKOJIBKHX €BPOIEHCKHUX CTpaHax HelaBHO ObUTH naeHTH(UUupoBaHbl n30aThl PPV, 3apaxkaromue
yepemnuio (Prunus avium) u Bummio (Prunus cerasus). DT HM305aTEI 00pa3yloOT JBa OTAEIBHBIX
mramMMa, kotopsle Obiiu Ha3Banbl PPV-C u PPV-CR. B Kanane Ha pacTeHuH CIIMBBI €BPOICHCKOM
(P. domestica) Obu1 oOHapyxeH arunuuHbli PPV, mpencrasisiommii co0OH OTIMYHBIN OT IPyrux
mramMm PPV. Illtamm PPV-W Ob11 mocnie 3Toro oOHapyXeH B HECKOJIIBKHX EBPONEHWCKUX CTpaHax
(James et al., 2013). KpoMme TOro, ecTeCTBEHHBIE PEKOMOMHAHTHI MEXay mramMmmMamMu D u M Oblan
onucanbl kKak mramMm PPV-Rec; aTn pekoMOMHaHTB 0071a1a10T SMHIEMHOJIOTHYECKUMH CBOWCTBAMH,
CXOIHBIMHU coO ImTaMMoM D. Btopoil Tun pexoMOMHaHTHOro mTamMMa ObUT OOHapyxeH B Typuuu u
nassad mramMm T (Ulubas Serge et al., 2009). Onunounsiii n3omst PPV-An GbIT ONMCAH M MPETOKEH
B KaueCTBE MOTCHI[MAIBHOTO mpejika mtamma PPV-M (Palmisano et al., 2012). Beut Takxke npeiokeH
HOBBIN aJanTHPOBAaHHEIN K BulIHE mtamM (Tat), He sBsrommiics Hu mrammom C, Hu mrammom CR
(Chirkov etal., 2016).

HO,I[p06HBIC JaHHBIC OTHOCUTCIIBHO PPV, BKJIrOYas WUIIOCTpaluu CUMIITOMOB 6OJ'I€3HI/I, MOXHO HalTH
B Barba et al. (2011), CABI (2018), EOK3P (2004, 2006, 2018b), Garcia et al. (2014) u PaDIL (2018).
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2. Taxkconomuyeckasi uHGopmanusi

HayuHoe nazBanue: Plum pox virus (PPV)
CuHOHMM: Bupyc wapxu
TakcoHOMUYECKasi O3HITUS: Potyviridae, Potyvirus

OomeynoTpeduTe/bHbIe Ha3BaHUsA: "ocma" CIIMBHI, MapKa

3. BroisiBiienne u uaeHTHGUKAIUSA

Brusiennie PPV MokeT ocyliecTBIATECS € UCTIONB30BaHHEM OHMOJIOTHYECKHX, CEPOIOTHUECKUX HITH
MOJIEKYJISIPHBIX METOJIOB UCCIIEIOBAHUS; HACHTUPHUKALNS K€ TPeOyeT MPOBEICHHS CEPOTIOTHYECKOTO
WIN MOJIEKYJISIPHOTO HccnenoBanus. MccnenoBanue ¢ MCIIONb30BaHUEM KAKOT0-JINOO CEPOIOTHUECKOT0
WIN MOJIEKYJISIPHOTO METO/Ia — 3TO MUHUMaJlbHOE TpeOOBaHME AJsl OOHApY>KEHHS M WACHTHUPUKAIINN
PPV, ocobeHHO mpu MpOBEIEHUH CTaHAAPTHOW AMAarHOCTUKH, €CIIM M3BECTHO, YTO JAHHBIM BpETHBIN
OpraHU3M aKKJIMMaTH3UPOBAJICS B CTPAaHAX C €ro IMIMPOKUM paclpocTpaHeHrueM. B Tex cimyyasx, korna
HAI[MOHABHON oOpraHu3anuu 1o KapaHTuHy u 3amurte pactenmii (HOK3P) motpebyercs
JIOTIOJTHUTENEHOE TOATBEPIKICHUE JTOCTOBEPHOCTH MaeHTH(uKanun PPV (Hampumep, BbIsBICHUE B
30HE, TJIe BUPYC HE BCTPEYAETCs], WM BBIBICHUE B TPY3€, IPOUCXOISILEM U3 CTPaHbl, I1I€ BPEAHBINA
OpPraHU3M 3HAYUTCS KaK OTCYTCTBYIOILIMI), MOTYT OBITh IIPOBEAEHBI JOMOIHUTEIIBHBIE NCCIIEIOBAHU.
Ecnu nepBoHayanbHOE BBISBIEHHE MTPOBOANIIOCH C MCIIOIB30BAHUEM MOJIEKYJISIPHOTO METOAA, TO MpH
MOJATBEPKICHUN TIPEANOYTUTENILHO HMCIOIb30BaTh METOJ HCCIENOBaHUs, OOECIeYMBAIOIINA Oomee
BBICOKYIO UyBCTBHUTEJIBHOCTb, WIIM, €CIM 3TO BO3MOXKHO, MOJICKYJISIPHBIH METO[, HALCJICHHBIH Ha
JIPyroi y4yacTOK Ir€eHOMa WJIM Ha aHalM3 TOCIeI0BaTeIbHOCTH. MOTYT MPOBOUTHCS JOMOTHUTEIHHBIE
WCCIIEIOBAHNS, BKJIIOYas MPUMEHEHHE CEpOJIOTHYECKUX METOJIOB BBISBICHHS DJIEMEHTOB OelKa HITH
METO/I0B, IPUMEHIEMBIX IS HACHTU(HUKALNY IITaMMa BbIsIBIEHHOTO n3oiara PPV. B mo6owm ciydae,
B HCCIICIOBAHUS JOJDKHBI OBITH BKJIIOUEHBI METOIBI KaK IOJIOKHUTENBHOIO, TaK U OTPHLATEIHHOTO
KOHTpoJIA. PekoMeH1yeMble METOIMKH OMHMCAHBI B CIEAYIOMNX pa3enax.

B HacTosAmeM IMarHOCTUYECKOM IPOTOKOIIE OIMMCAHBI XOPOIIO W3BECTHBIE METOMBI BBISBICHHUS U
unentuduranuun PPV. Jlns BeisiBienuss PPV mpuMeHsunch HEKOTOpbIe HOBBIE M TIEPCIIEKTHBHBIC
METOJIUKH, TaKe KaK W30TepMUIecKas amrunukanus ¢ gopmupoBanneM merensd (Varga and James,
2006b) u cekBenmpoBaHue ciexaytomniero nokonerns (Rodamilans ef al., 2014). OnHako, MOCKOIBKY
CEKBCHUPOBAHHUE CIIEAYIONICT0 MOKOJICHUS W HM30TePMHUYECKas aMmIuMpuKanus ¢ (hopMUPOBAHHEM
nerens (LAMP)! eme He mpomuM B IHOIHOM OObEME BAIUJALMIO B KA4ECTBE CTaHIAPTHBIX
WHCTPYMEHTOB BbIsiBIIeHUS PPV ¢ myOimkanued mpoTOKOJIOB ¢ ONMHUCAaHUEM, STH METOAUKH HE ObLIH
BKJTFOYCHBI B HACTOSIIINHA TUATHOCTHYIECKUN TTPOTOKOIL.

B HacTosmemM IMarHOCTHYECKOM MPOTOKOJIE METOMbI (B TOM YHUCIIE CCHUTKM HAa Ha3BaHHS TOPTOBBIX
MapoOK) OMHCAHBI TaK, KAK OHU OIMyOJIMKOBaHEI, TTOCKOJBKY 10 HAM OIPEACIIICTCS IMepBOHAYATBHBIN
YPOBEHb UYBCTBUTEIHLHOCTH, CIIEIM(PUIHOCTH U JOCTUTHYTOH BOCTIPOM3BOAUMOCTH. [IpencraBieHHbIC
B TPOTOKOJAX JIADOpPaTOpHBIE IMPOLEAYPHl MOTYT OBITh aJalTHPOBAHBI K CTaHAAPTAM OTACIHHBIX
nabopatopuii, Ipy YCIIOBHHU, YTO OHH MPOILTH HAJJISKAIYIO BATHIAIIHNIO.

3.1 Cunekrp xo03sieB

B ecrectBennnix ycnoBmsix PPV jerko 3apaxkaeT ImiomoBble NepeBbs poxa Prunus (cemeiicTBo
Rosaceae), KoTOpbIe HCIIONB3YIOTCS B KAUYECTBE TOBAPHBIX COPTOB KU MO/ABOEB. B mepByro ouepes,

! TIpu perynsprom mpumenenuu Mmetogaukd LAMP Ha TeppuTOpHH, Tjie CYIIECTBYET MATEHTHAs CUCTEMA,
HanpuMmep B Smonum (mateHTtsr NeNe 3313358, 3974441 u 4139424), Coenunennsix llltaTax Amepuxu
(US6410278, US6974670 n US7494790), EBponeiickom coroze (NeNe 1020534, 1873260, 2045337 u 2287338),
Kurae (ZL008818262), Pecrybmuke Kopes (marent Ne 10-0612551), ABcrpasmu (Ne 779160) u B Poccutickoit
Deneparun (Ne 2252964), mop3oBateny 00s13aHbI 0 Havala MPUMEHEHUS TOYIUTh JTUIICH3UIO OT KOMITAHUN
Eiken Chemical Co., Ltd.
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9TO TaKKe X03seBa, kKak abpukoc (P. armeniaca), ansrda kynprypHas (P. cerasifera), nukuii kutaickuit
nepcuk (P. davidiana), eponeiickast cnua (P. domestica), Bummns antunka (P. mahaleb), ciusa
Mapuana (P. marianna), cimea smonckas (P.mume), mepcuk (P. persica) m cimBa Kuraiickas
(P. salicina), a Takxe ux MexBUIOBbIC THOPHUIBI. CYIIECTBYIOT aIalTHPOBABIIMECS K BHIITHE IITAMMBI
PPV (C u CR), xoTopble ecTeCTBeHHO mopaxkaroT yepemHto (P.avium) u Bummaio (P. cerasus)
(James et al., 2013). Unoraa PPV mopaxaer munnanshsiii opex (P. dulcis) (Llacer and Cambra, 2006).
Bupyc mopaxkaer Takke MHOTHE IMKOPACTyLIME M IEKOpPAaTHBHBIC BUABI poiaa Prunus, takume Kak
3amnajHas necuanas BuiHs (P. besseyi), mypnypHonucTHas necyanas Buinss (P. cistena), kapaukoBblit
snonckuid munaane (P. glandulosa), ciuBa Jlamcona (P. insititia), naBpoBUIIHS JieKapCTBEHHAs
(P. laurocerasus), tepu (P. spinosa), summs Boitmounas (P.tomentosa) u MUHIAIE TPEXIIOMACTHOR
(P. triloba) (James and Thompson, 2006). B ycnoBusix skcnepumeHTa PPV MOXHO MeXaHHYECKH
MIEPEHECTH Ha Pa3InvHbIe BHIBI Prunus i Ha pa3inyHble TPaBSIHUCTBIC pacTeHus (CM. pa3aer 1).

3.2 CuMnromMsl

CHMIITOMBI IIapK MOI'YT IPOABJIATHCA Ha JIMCTHAX, no6erax, KOp¢E, JICNECTKAX, IjioJgax U KOCTOYKax B
ITOJIEBBIX YCJIOBUSIX. Ha nmucteax oHn 0coOEHHO YETKO BHUJIHBI B BECEHHHUU IEPUOa U BBIPAXKAIOTCA B
YMCEPCHHOM M3MCHCHUU LIBETA JIMCTBBI HA CBGTJIO-SCJIéHI)II\/'I, IMOABJICHUHA XJIOPOTUYECKUX IIATCH, I1OJIOC
" KOJICH, ITIOCBCTJICHNUHN WJIH ITOXKCJIITCHUHU KHUJIOK U JTaXXC B I[G(bOpMaIH/II/I JINCTHEB. HCKOTOpBIe U3 OTUX
CHUMIITOMOB Ha JIUCTBAX CXOXKU C CUMOTOMAMH APYTHX BUPYCOB, TAKUX KaK BUPYC AMEPUKAHCKOIO
nauHeiHoro y3opa cimBel (American plum line pattern virus). Ha P. cerasifera "GF 31" Bumms
p’KaBO-KOPUYHEBBIE YIUIOTHEHUS U PACTPECKUBAHUE KOPHI.

Ha mBeTkax MOTYT TOSIBIATHCS TaKMe CHMIITOMBI, KaK HW3MEHEHHE IBETa JICMIECTKOB (PO30BAThIe
NpOXWIKA) u omanaHue I1BeTkoB (Barba eral., 2011). Takue cUMOTOMBI Ha IIBETKaX MOTYT
HaOJII01aThCsl HAa HEKOTOPBIX coprax P. persica mpu 3apaxennn PPV-M wmu wa P. glandulosa npu
3apaxennu PPV-D.

Ha 3apax€HHBIX TUTONAX TOSBISIOTCS XJIOPOTHYECKHE TMSATHA WU CIA0OMUTMEHTHPOBaHHBIE JKEITHIE
KOJIbIIa WK JIMHUU. [1710/161 MOTYT OBITH J€()OPMHUPOBAHBI UM UMETh HETIPABHIIbHYIO (OpMYy, U Ha HUX
01 00ECIIBEUEHHBIMHU KOJIbIIAMH MOTYT Pa3BHBAThCs OypbIe MIM HEKPOTHYECKHE ydacTku. HexkoTopbie
BUIbI epopmanuu 110108, ocobenno y P.armeniaca u P. domestica, moxoxu Ha aedopmanu,
BBI3BIBAEMBIE BHPYCOM XJIOPOTHYECKOW IIATHUCTOCTH JIHCTHEB SONOHHW. 3apajkeHHBIC ILIOMBI
XapaKTepU3yl0TCs] KOPUYHEBOW WJIM THWIOW MSKOTBHIO M HU3KHUM KauecTBOM. IIpu cuiibHOU cTeneHu
3apakeHus WHOUIUPOBAHHBIE TUIOABI MPEXKIEBPEMEHHO onaaarT. Kak mpaBuio, Ha Iiogax paHHUX
COpPTOB pa3BHBAIOTCS Oollee OTYETIMBBIE CHMIITOMBI, YeM Ha TO3MHUX coprax. Ha kocroukax
3apakEHHBIX pacTeHuii abprukoca (P. armeniaca) pa3BuBaOTCs THIIMYHbIE CBETIIBIE KOJIbIA WK MISTHA.
ANKOTONTb W CHUPTHBIE HAMWTKH U3 3apaKCHHBIX IUIOJOB HEMPHUTOAHBI IS TMPOMAXKH H3-3a
HEXEJaTeIbHOT O 3amaxa.

Pa3BuTtne M MHTEHCUBHOCTH CHMIITOMOB CHJIBHO 3aBUCSIT OT PaCTCHUA-X03AMHa U KIMMATHYCCKHUX
yCHOBHﬁ. B XOJOAHOM KJIMMATC BUPYC MOKET OCTABATLHCH JIATCHTHBIM B TCUCHHNEC HECCKOJIbKUX JICT.

C cuMmMOTOMaMM Pa3NUYHBIX  XO35€B  MOXKHO TIO3HAKOMHUTBHCS, HampuMep, Ha BeO-caiite
"I'mobanbras 6a3a nanabix EOK3P" (EBporneiickas 1 cpein3eMHOMOPCKas OpraHu3anus 1o KapaHTHHY
u 3amure pactennii) (https://gd.eppo.int/taxon/PPV000).

3.3 BrpisiBjIeHHE C HCITO0JIb30BAHUEM OHOJIOTHYECKHX METOAOB

B kxadecTBe OCHOBHBIX MHAVKATOPHBIX pacTeHMH [uId MHAEKCUpoBaHUs PPV mcrone3yrorcs cesHIpl
P. cerasifera ‘GF 31°, P. persica ‘GF 305°, P. persica x P. davidiana ‘Nemaguard’ niu P. tomentosa.
PacTeHns-MHAMKATOPBl BBIPALIMBAIOT M3 CEMSH, KOTOpPhIE BBICR)KUBAIOTCSI B IIOYBEHHYIO CMECh C
XOPOIIUM JIPEHAKEM, U COAEP)KAaT B HEIPOHUIIAEMON AJIsI HACEKOMBIX TEIUIUIIE IIPU TeMIIEpaType OT
18 °C mo 25 °C nmo Tex mop, MOKa OHM HE CTaHyT HPUTOAHBIMHU Uil MPUBUBKH (00BYHO 25-30 cM
BBICOTOI 1 3—4 MM B quametpe). B kauecTBe anbTepHATHBBI MOTYT OBITh MPUBHUTHI CESHIBI APYTHX
BUZOB Prunus c¢ uHAMKaTOpaMH-OTPOCTKAMHU pacTeHuil. PacTeHusA-MHAMKATOpPBl OOJKHBI OBITH
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MHOKYJIMPOBAHBl TPHUBUBKOW OOMICTIPUHITHIMU METOJAMH, HampuMmep, OKyaupoBkoi (Desvignes,
1999), ¢ ucnoab30BaHUEM, KaK MHHHMYM, YETBIPEX MOBTOPOB IS KAXKJOTO PACTCHUSA-HHIHNKATOPA.
[IpuBHTBIE PACTECHHUSA-MHANKATOPHI COAEPIKATCS B TEX YK€ YCIOBHUSAX W IO MCTCYCHUHM TPEX HEICIb
MTOAPE3ar0TCS Ha HECKOJIbKO caHTUMETpoB BeImie mpuBHBKEH (Gentit, 2006). IIpuBHuTEIC pacTeHHS
CleflyeT OCMaTpHBaTh Ha CHMIITOMBI B TeueHHE He MeHee 6 Henmenb. CHMITOMBI, B YaCTHOCTH
XJIOPOTHYECKHUE MOJIOCHI U PUCYHOK, HAOJI0IaeMbIe Ha OTPOCHINX moberax yepes 3—4 Helenu, TOKHBI
CPaBHHBATHCS C MO3UTHBHBIMH U 3[J0POBBIMU KOHTPOJIBHBIME 00pasiiamMu. VILIFoCTpaiiu CUMIITOMOB,
BbI3BaHHBIX PPV Ha pacTeHHMSX-HHANKATOpAaX, MOKHO HaiiTH B pabotax Damsteegt et al. (1997, 2007)
u Gentit (2006).

KonuuecTBeHHBIE JaHHBIE OTHOCHTENIHLHO CIEHU(PUIHOCTH, BOCIPUUMYMBOCTH WIIM HAAEKHOCTH
NPUBUBAHHS HE OMYOJUKOBAHBL. J[aHHBIH METOJ IIMPOKO MPUMEHSIETCSI B CHCTEMax CepTHU(PHUKALUU U
CUMTAETCSl OAHUM W3 TOYHBIX METOJOB BBIABIECHUS. OmHAKO, 3TO HE OBICTPBIA TecT (ISl Pa3BUTHUS
CHUMIITOMOB TpeOyeTCs HECKOJILKO HEJIENb TIOCJIE MHOKYJISILIUK): OH MOKET UCTIOJIb30BAThCS TOJIBKO ISt
TECTUPOBAHMUsSI YEPEeHKOB, Uil €ro IMpPOBENEHUS HY)KHbI CIIEUAbHbIE MOMEUICHHUs, TaKhue Kak
TEIUTMYHBIE POCTPAHCTBA C KOHTPOJIEM TEMIIEPATYPbI, a Ha0JII0JaeMble CHMIITOMBI MOXKHO IIEPEIyTaTh
C CUMIITOMaMH MPHUCYTCTBHSI IPYTUX areHTOB, NEPeAaoINXCsl MPUBUBKOI. Kpome Toro, cymecTBytoT
0CCCUMITOMHBIC IITAMMBI, KOTOPbIE HE BBI3BIBAIOT CHMIITOMOB W HE OOHApyKWMBAIOTCS Ha
pacTeHUAX-UHAUKATOPAX.

Hns Ouonormueckoro BoLiBIeHHsT PPV Moryr wucmonb3oBaTbesi Takke TPaBSHUCTBIE PACTCHHS
(Barba et al., 2011). PPV MOXeT MeXaHHYECKAM CIIOCOOOM MEPEHOCHUTHCS HAa HEKOTOPHIC BHIBI
TPaBSHUCTHIX pacTeHU (cM. pa3zaen 1).

3.4 Bsstne npo0 /sl cepoIOrH4ecKUX U MOJIEKY/ISIPHBIX HCCJIeI0BAHN

O01iee pyKOBOJICTBO TI0 MeTOAMKe 0TOOpa mpob mpuBoantTcs B MCOM 31 (Memoouxu ombopa
obpazyos om epy308). B HEKOTOPHIX cHUTyalusx (HampuUMep, BO BpeMs CTaHJAPTHOM TUATHOCTHUKH
BpPEIHOTO OpraHM3Ma B CTpPaHax C €ro LIMPOKHM paclpOCTPAaHEHHWEM) MOXKHO OJHOBPEMEHHO
TECTHUPOBATh HECKOJIBKO PAacCTEHUH C HMCIIOJIb30BAHUEM CpPEAHEN MPOOBI, MOIYYEHHOH OT HECKOJIBKHUX
pacTeHuil. Pemienne o npoBeeHNH TECTUPOBAHUS IO OJHOMY HJIM HECKOJIBKUM PAaCTEHHSM 3aBHCUT OT
KOHILIEHTpAllMd BHpYCa B PACTEHHAX U YpOBHsS HoctoBepHocTH, Tpedyemoro HOK3P. Ilocamounsiit
Mmartepuaid Prunus uacto OTIpaBisieTcsi B BHAE OJPEBECHEBIIMX YEPEHKOB. B 3TOoM ciyuae
HETIOCPEICTBEHHO JIJISl UCCIIEJOBAHUI MOTYT MCIIOIb30BAThCS JIUIIb MTOYKU WM TKaHb J1y0a (COCKOOBI
C KOpBI).

Hns obHapykeHuss PPV kpuTHuecku BaskeH MpaBHIBHBIN oTOOp mpob. [Ipu ordope mpod BaxkHO
YYUTHIBATH OMOJIOTHIO BUPYCa M MECTHBIC KITMMATUYECKUE YCIIOBHS, B YACTHOCTH TIOTO/THBIE YCIIOBUS B
MepUo/1 BeIpalnuBaHus. ECIIM MPUCYTCTBYIOT TUITUYHBIE CUMIITOMBI, CIIelyeT OpaTh mpoObl COIBETHH,
JUCTHEB WU IUIOAOB ¢ cuMIToMaMu. Ha OGecCHMITOMHBIX pacTeHHSIX MPOOBI CIeAyeT OTOMpaTh C
no0eroB BO3pacTOM HE MEHEe OJHOI0 roja Ha cepeiuHe KaKJOW M3 OCHOBHBIX BETBEH, MMEIOLIMX
3pelible WM TOJHOCTBIO PACIyCTHBIIMECS JIMCThS (BBISIBICHHE HEHAJEKHO Ha moberax 10 OTHOTrO
roja). [IpoOsl crnenyer oTOMpaTh KaK MUHAUMYM C YETHIPEX Pa3IMYHBIX YYACTKOB (HANpUMeEp, YeThIpe
BCTKH HWJIN YCTBIPE J'II/ICTa) KaXXI0ro paCT€HUA; 3TO KPUTHUYCCKHU Ba’XHO B CBA3HM C HCPABHOMCPHBIM
pactpeneneaueM PPV. Ot6op npo0 He HOMMKEH MPOBOAMTHCA B MECSBl ¢ Hanbosiee BBICOKHMH
TeMIeparypamu. Pe3ynbrarsl MCCIeNOBaHUsS NPOO, COOPAHHBIX OCEHBbIO, MEHEE JOCTOBEPHBI, YeM
aHaJM3bl 00pa3loB, OTOOpPAHHBIX paHHEW BECHOW. PacTUTENbHBI MarepHuan MPEeAnOYTUTEIBHO
coOHupaTh ¢ BHYTPEHHUX YacTel KpOHBHI iepeBa. B BeceHHUH ce30H B KauecTBe 0Opa3loB MOTYT OBITH
WCIIOJIb30BaHbl [IBETKH, MOJIOJbIE MOOETH C MOJHOCTBIO PACHYCTHBIIMMHUCS JIUCTHSIMU WM IUIOJBI.
JleToM m OCeHbBIO TSI MIPOBEACHHS aHAIN3a MOTYT OBITh HMCIIOJNIB30BAaHBI 3pENble JUCThSI U KOXKHIIA
3peibIX IDIOJOB, KOTOPBIE OTOMPAIOT B IOJIE WJIM HAa YHAaKOBOYHOM mpennpustuu. Jlerom mis
TECTUPOBAHHA MOYEK C OJPEBECHEBIIUX YEPEHKOB MOKHO BOCIIOJIB30BATHCS MOJIMMEPA3HON LEMHON
peaknueit ¢ ooparroit Tpanckpumimeii (RT-PCR) mm PCR B pexume peanbHOro BpeMeHH, KOTOPBIE
CUHMTAIOTCA HaWOOJIee MPEANOYTUTENbHBIME TP TECTHUPOBAHWHU 3PENbIX JINCThEB. LIBETKH, JHCTHS,
Nno0eTy 1 KOXKHUILY TUIOJI0B MOKHO XpaHuTh npu Temmepatype 4 °C B reuenue He 6onee 10 guelt nepen
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tectupoBaHueM. llmompl MoryT xpaHuThcs mpu Ttemmeparype 4 °C B TedeHHE Mecsa Iepen
TECTUPOBAHUEM. 3UMOW MOXKHO OTOMpATh CISIIAE MOYKH HJIM KYCOYKH KOPBI C 0a3aJbHOM 4YacTh
no0eroB, BETOYCK WM BETBEH, MITH TEIbIC YYaCTKH OTPOCTKOB.

3.5 BeisBieHHE H I/IL[eHTI/I(bI/IKaIII/Iﬂ C UCIT0JIB30BAHUEM CEPOJIOTUIECCKUX METOA0B

Jnsa ckpuHHMHTA OOJNBIIOTO KOJIWYECTBa 0OOPa3lOB HACTOSTENHHO PEKOMEHAYETCS TBepIo(ha3HbIH
umMMmyHopepMenTHbIH anamms (ELISA).

IIpu mpobGomoaroroske mpumepuo 0,2—0,5 T CBEXKEro PacTHTEIHFHOTO MaTeprana H3MENTbUaroT Ha
MEJIKHEe KYCOUYKHM M TOMENIAl0T B MOAXOSIIYI0 TPOOMPKY WM IUIACTUKOBBIM makeT. OOpasubl
roMoreHm3upyor npuommurenbHo B 4-10 v (1:20 w/v) B akcTpakunoHHOM Oydepe (wmu B
COOTBETCTBHH C PEKOMEHIAIMAMH TPEANPUATHA-U3TOTOBUTENS HaOopa sl MPOBEACHHUS aHajn3a
ELISA) c npumMeHeHHeM JIEKTPHIECKOTO TOMOT'€HU3aTopa TKaHeH, THO0 jke pYYHOro BaJIMKa, MOJIOTKA
WIA TIOXOKEro HMHCTpyMeHTa. B KauecTBe  JKCTpakIMOHHOTO Oydepa  HCIONIB3yeTcs
Hatpuii-pocoataeiii Oydpep (PBS) pH 7,2-7,4, comepxammii 2% NONMBUHWINHUPPOIUIOHA U
0,2% nudTHnauTHoKapbamara Hatpus (Cambra et al., 1994,) uau WHOW TPUTOIHBIN JUISL STOU LIEIH
Oydep. PactutenpHbIi MaTepuan HEOOXOAMMO THIATEILHO TOMOTEHHU3UPOBAaThH M Cpa3y IKe
WCTIOTB30BaTh.

3.5.1 Henpsimoii TBepaoda3Hblii COHABUY-UMMYHOGEPMEHTHBIH aHAIU3

Hempsimoii TBepmodazHelii coHaBua-ummyHopepmeHTHbIH aHanm3 (DASI-ELISA), koTopslii Takke
HaspiBaeTcs MetogoM TpoiHbix aHtuten (TAS)-ELISA, cnemyer mnpoBOauTh 1O METOMMKE
Cambra et al. (1994), ucnone3ys crenuaabHble MOHOKJIOHAIbHBIC aHTHTeNa Takue, Kak SB-IVIA, B
COOTBETCTBHH C HHCTPYKIUSMH MPOU3BOUTENCH.

MonoknonansHoe aHTtuTeno (MADb) 5B-IVIA mo3Bomser, kak ToOKas3ajla MpPaKTHKA, BBIABISATH
npakTrdecku Bee mrtammbl PPV (Cambra et al., 2006a). MADb 5B-IVIA 1103B0JIsI€T BBISIBISTS H30JISATHI
mramma CR, oxmako mokasatens pH 3KCTpakTOB i aHamM3a CieayeT AOBOIUTH a0 6,0 mis
noBbInteHns d¢dexrrBHocTH pacnosHasanus MAD 5B-1VIA (Glasa et al., 2013; Chirkov et al., 2013).
C nomomsio MADb 5SB-IVIA (Chirkov etal.,, 2016) MOXHO Takke BBISIBISTH IPEAIOIaraeMblii
anmanTtupoBapmmiics kK BumHe mTamM (Tat). OgHako HET HUKAKWUX CBEJICHHUMA O TOM, YTO C IIOMOIIBIO
meroga MAb SB-IVIA (Palmisano et al., 2012) ynanocs BbisiBUTh itamm PPV-An.

B cnmuuutensaom uccnenosanun DIAGPRO (Harju efal., 2000) ¢ yyactuem 17 naGopatopuii ObL1
ucnoap30BaH Habop u3 10 obpasuos, kak 3apaxénueix PPV (PPV-D, PPV-M u PPV-D+M), tak u
3nopoBbix 3 @pannuu u Ucnanuu, u meroauka DASI-ELISA ¢ npumenennem MADb 5B-IVIA nana
TOYHOCTh 95% (KOJNMYECTBO MCTUHHO OTPHUIIATENILHBIX W HCTUHHO ITOJIOKUTEIBHBIX PE3yJIbTAaTOB,
JleJISHHOEe Ha 00IIee YMCII0 UCCIIeI0BAHHBIX 00pasnoB). TOYHOCTH ATOTO METOIa OKa3aiach BBIIIE, YeM
NPy IPUMEHEHHH METO/a MMMYHOCIeu(puIeckoil oOpaTHONH TPaHCKPUILIUU-IIOIUMEPa3HON LEMHON
peakiyu (IC-RT-PCR), naromiero TouHocts 82%, 1 MeTO/1a 0OpAaTHON TPAaHCKPHIIMU-TIOIUMEPa3HOMI
LenHoW peaknud ¢ coBMecTHOM ammudukanuein (Co-RT-PCR), nparomero Tounocts 94%
(Olmos et al., 2007; Cambra et al., 2008). CooTHOIIEHHE UCTUHHO OTPHLIATEIEHBIX PE3YJIBTATOB (YUCIIO
MOJY4YEeHHBIX HMCTHHHO OTPULATEIBbHBIX PE3YJIbTAaTOB JAEJICHHOE Ha OOIIee YHCIO TECTUPYEMBIX
3I0POBBIX pacTeHuit), BhLIBICHHBIX B TecTe DASI-ELISA ¢ ucmonb3oBaHeM MOHOKIOHATBHBIX
anturen SB-IVIA, cocrasuio 99,0%, B cpaBaennn ¢ merogamu RT-PCR B pexxnme peansHOT0 BpeMeH!
C WCHOJHh30BAHMEM OYHWIICHHBIX HYKIIEWHOBBIX KHCIOT (89,2%), orneuatka TkaHei (98,0%) wnm
ummyHnocnenuduyeckoir RT-PCR (96,1%). B padore Capote et al. (2009) cooOliaioch Takxke, 4To ¢
BepoATHOCTBIO 98,8% cepomo3uTHBHBIE pPE3YyJIbTAThl, MOJY4YEHHBIE B 3WMHUN IEPHOJ B TECTE
DASI-ELISA ¢ HCHOIB30BaHMEM MOHOKIOHAIBHEIX aHTHTEl SB-IVIA, OBUIM  HCTHHHO
MOJIOKUTENBHBIMA. [lepen KaKapIM CTaHAaPTHBIM IPUMEHEHUEM CIIEAYET TPOBepATh 3(h(HEKTUBHOCTD
aHTHUTEJ, IOCKOJBKY OHA MOXKET BaphbHPOBATHCS B 3aBUCHMOCTH OT MAPTHH.

MomnoxknoHnaneupie  aHtuTena SB-IVIA ¢ BBICOKOW CTENEHBIO TOYHOCTH, YYBCTBUTEIBHOCTU U
HaIEKHOCTH BBIABIAIOT Bee mrtamMbl PPV, (Cambra et al., 1994; Cambra et al., 2006a; Glasa et al.,
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2013; Chirkov et al., 2013; Chirkov etal., 2016). CyriecTByeT HECKOIBKO KOMMEPYECKHX HAOOPOB C
UCIOJb30BAaHUEM TOJIMKIIOHAILHBIX AHTHTEN, a TakKe HEKOTOPbIE JIaHHBIC 110 BaJHJAIUH
(Gougherty et al., 2015; EOK3P, 2018a). OxgHako OHH OKa3aJIKHch MEHEE TOYHBIMH, a Pa3IMYHEIE ITAPTHH
OpuTH HepocTaTouHo omHOopoaHbIMU (Cambra ef al., 2006a), B CBS3M ¢ YeM Mepel IPUMEHEHHEM OHHU
JTOJIKHBI IPOXOIUTH BaTHAAIUIO. [OTIOIHUTEIEHBIC METOBI PEKOMEHTyETCS HCIIOJIB30BaTh B CIyYasX,
KOrJla B HCCIICOBAaHWU MPUMCHSIUCh MNOJUKIOHANbHBIE aHTHTena u  HOK3P  1pedyer
JIOTIOTHUTETHHOTO TTOATBEPKACHUS nacHTHGUKAIu PPV,

3.5.2 TBepaodaszumblii CHOHABUY-UMMYHO(pEPMEHTHbIH aHAIN3

OOblyHbIE WM OWOTHH/cTpenTaBHIUHOBBIE cucTteMbl DAS-ELISA crmeayeT NpUMEHATH C
WCIIOJIb30BaHHEM HaOOpOB Ha OCHOBE CHENM(UYHBIX MOHOKIOHANBHBIX aHTuTed SB-IVIA mmm
MOJIMKJIOHANBHBIX aHTHUTEN, Ui KOTOPHIX YCTAHOBJIEHA CIIOCOOHOCThH BBISBIATH Bce IITaMMbl PPV,
BKITtoUasi Hanbolee pacmpocTpaneHHble mTaMMbl D, M u Rec, 6e3 nepexkpEécTHOM peakiinu ¢ IPYTUMH
BUpyCaMU U 3I0POBBIM pacTuTeibHbiM Marepuanom (Cambra etal., 2006a; Capote efal., 2009).
Hccnenosanue cieyeT NPOBOAUTH B COOTBETCTBUH ¢ MHCTPYKIHAMH IIPOU3BOUTEIS.

3.6 BroisiBiIeHHE H H}]eHTI/I(bI/IKaIII/Iﬂ C HCIIOJB30BAHUEM MOJICKYJIAPHBIX METOA0B

MounekynspHbIE METOIBI C MCTIOB30BAHUEM 00paTHOHN TPAHCKPUTIIIMH ITOTHMMEPA3HON IETTHOW peaKInu
(RT-PCR) moryT TpeboBaTh OOJIbIlIEe 3aTpaT M BPEMEHH, HEKENIH CEPOJOTHMYECKHE, OCOOCHHO MPH
OOIIMPHBIX HCCIEAOBaHMUsIX. TeM He MeHee, MOJICKYJspHble MeTonabl, B ocobenHoctd RT-PCR B
PEKUMe peaIbHOI0 BpEMEHH, KaK IPaBUJIO, SBJISIIOTCS 0oJiee UyBCTBUTEIBHBIMH, YEM CEPOJIOTHUECKHE.
[Mpumenenne RT-PCR B pexume peansHOrO BpeMEHH TO3BOJISIET TaKkKe M30ekKaTh HEOOXOAMMOCTH
UCIIOJIb30BaHMs KaKOW-TMOO0 MpoLeayphl Nocie aMiuduKkanuu (HanpuMep, reib-3iexTpodopesa), u
MI03TOMY JJAaHHBIA MeTOA OBICTpee M MeHbIIE oABepkeH 3acopenuto (¢ JJHK-Mumensio), yuem 0ObIuHBII
PCR.

3a uckirouenuem [C-RT-PCR (st kotopoti Beienenne PHK He Tpebyercs), Beinenenne PHK gomkaO
OCYIIECTBISATHCS IPU MPUMEHEHUH JJOJHDKHBIM 00pa30M YTBEPKACHHBIX MPOTOKOIIOB. OOpasIfsl clieayeT
pa3MeliaTh B MHIMBUyaIbHbIC TNIACTUKOBBIC MAKETHI VIS IPE0TBPAILEHUS IEPEKPECTHOTO 3aCOPEHUS
npu uHKyOupoBanuu. B kauectBe anmpTepHaTuBbl cranzaptHoro RT-PCR B pexume peasnbHOro
BPEMEHH, Cpe3bl TKaHeW WM Pa3MATUEHHYI0O MacCy pacTUTENHOTO MaTepuana MOXKHO
MMMOOWIIM3UPOBATh JIJII aHaIM3a Ha IPOMOKATEIbHOM Oymare Wid HEHIOHOBBIX MeMOpaHax
(Olmos et al., 2005; Osman and Rowhani, 2006; Capote et al., 2009). Pexomenayercsi uccienoBarb
OTIIEYATKHU PACTUTEIHHBIX SKCTPAKTOB MJIM CPE30B TKAHEH HE ¢ MOMOIIBbI0 00brdHOTO MeTofa PCR, a c
nomorpio Metoga RT-PCR B pexuMe pealbHOrO BpEMEHH BBUAY €ro 0ojiee BBICOKOM
YYBCTBUTEIBHOCTH.

B xax0oM M3 yKa3aHHBIX HIDKE METOJIOB ONMKCaH 00beM 3a0upaeMoii poObl, KOTOPBIH JOJIKEH ObITh
UCIIOJIb30BaH B KauyecTBe MaTpUIlBl. B 3aBUCHMOCTH OT YyBCTBUTEIHLHOCTH METOJA, MUHHMAJbHAs
KOHIICHTpAIls MaTpHUIlel, HeoOxomumas uis BeisiBiieHus PPV, cocrasnser: mist RT-PCR — 100 ¢r Ha
1 mn matpunpl PHK; mist RT-PCR ¢ coBmecTHol ammumndukaruei — 1 ¢r Ha 1 mi matpunel PHK; u
st RT-PCR B peanbnom Bpemenw, 2 ¢r xva 1 mi marpumsr PHK.

3.6.1 Boinenenue PHK, ummyno3axsar u cunrte3 k/IHK

3.6.1.1 Bwioenenue PHK

Brinenenne PHK nomkHO mpon3BoIUTBCS B COOTBETCTBUH € HAAJIEKAIIUM 00pa30oM yTBEP>KACHHBIMHU
IPOTOKOJIAMHM HJIM C HCIOJb30BaHUMEM Habopa s BelneneHuss PHK cormacHo wuHCTpyKuumsam
nsrotoButens. Beigenennyto PHK cnenyer xpanuts npu temneparype —70 °C (mpeInoyTuTeNnsHO) UK
npu temneparype —20 °C 1o ucnonbp30BaHUs B Ka4yecTBE MaTpPHUIIBI B TeUeHUE He OoJiee OHOTO Toa.
Xpanuts PHK creayer B MajabIx KOJTUIECTBAX, C TEM YTOOBI HE IOMTYCTHTH €€ Pa3IOKCHUS B PE3YIIbTATE
HEOJHOKPATHOT'O POBEACHUS LIUKJIOB 3aMOPAXKUBAHUA-PA3MOPAXKUBAHU.
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3.6.1.2 Hmmynozaxeam

NmmyHO3axBaT mpuMeHseTcs Kak anpTepHaTuBa BbieneHuto PHK. Jlng 3toit  mpouemypsl
IPUTOTaBIUBAaETCs pa30aBlIE€HHAass CMECh AaHTUTEN, KOTOPOW IIOKPHIBAIOTCA MHKPOTPYOKH,
WCTIONB3yeMble IS peakuud ¢ oOparHoil Tpanckpunmmed. llogpoOnas wmHDOpMamms 1O 3TOMH
MpoIeAype MPUBOAUTCS B pazneie 3.6.2.

3.6.1.3 Cunmes k/[HK

[Tockonbky obecnedenne coxpanHoctu PHK Bo Bpemst xpaneHust sBisieTcss mpoOjeMaTHYHOH,
PEKOMEHIIyeTCsl CHHTEe3UpoBaTh nonoaHuTenbHo kJIHK, mockonbky ee MOKHO COXpaHATh B TEUEHHE
JUINTENIBHOI'O BPEMEHU M IPU MEHEE CTPOrOM COOJIIOJICHHH TEMIIEPaTypHBIX PEXHMOB, YEM IPU
xpanenuu PHK.

3.6.2 TloamMepa3Has 1emHAas peakiusi ¢ 00paTHOH TPaHCKPHUIIIHEi

OrnrcaHHbIE HIDKE MTpaitMepsl, ucnoias3yemblie B MeTogax RT-PCR, mponuin Haiexxanryro Baauaauio
Y CUMTAIOTCS 3TATOHHBIMU IS 001Iero ooHapykeHus PPV, HecMoTps Ha Hann4ue Apyrux npaiMepoB
mmpokoro crekrpa aevicteus (Olmos ef al., 2006). B Hay4HBIX TpyJax ¢ ONMUCAaHUEM pPa3pabOTKU U
BaJMJALUs 3TUX METOJOB HET HUKAKUX JAHHBIX OTHOCHUTEIBHO JIO)KHOIMOJOXKHUTEIBHBIX PE3yJIbTaTOB
(Wetzel et al., 1991; Levy and Hadidi, 1994). Emie oqauM npenMyIiecTBOM MpaiMepoB, OMMMCAHHBIX B
pabore Wetzel etal. (1991), sBusiercs TO, 9YTO OHU TO3BOJSAIOT MACHTH(PHUIIMPOBATH OBa HamOolee
pacnpocTpaHeHHbIX mTaMMa PPV, eciiu ux cowerars ¢ aHanu3oM MpoaykTa u3 243 map oCHOBaHUM
(11.0.) ¢ UCTIONB30BaHKUEM MOTUMOP(HU3MA IJTHH PECTPUKIHOHHBIX PparMEeHTOB.

B atom metoze (RT-PCR) ucnonb3yrotes npaiimepsi, onucanibie Wetzel et al. (1991):
antucmbiciiooit P1 (5'-ACC GAG ACC ACT ACA CTC CC-3")
cmbicioBoit P2 (5'-CAG ACT ACA GCC TCG CCA GA-3")

Wi| npaiiMepsl, paspabortannbie Levy and Hadidi (1994):
3'NCR cmpbicnoBoii (5-GTA GTG GTC TCG GTATCT ATC ATA-3')
3'NCR anrtucmeicnoBoii (5-GTC TCT TGC ACA AGA ACT ATA ACC-3')

Peakunonnas cMech (25 MKIT) UMeeT cleAyIouuil coctas: Mo 1 MkM Kaxaoro npaimepa (P2 u P2 nnn
napsl npaiimepoB 3’'NCR), 250 mxm dNTPs, 1 enqunnna Bupyca muenodnacrosa nrui (AMV) o6paTHo#
tpanckpunuuu?, 0,5 exunuusl JJHK-nonumepassr Taq, 2.5 mxa 10x Oydepa ans Taq nomumepassi,
1,5 mMoss MgCl,, 0,3% Triton X-100 u 5 mxa marpuisl PHK. Peakiuio mpoBOIsT MPH CIIEAYIOIINX
TEPMOIUKINYECKNX ycnoBusx: 45 MuHyT nipu 42 °C, 2 munyts! npu 94 °C, 40 muxmnoB no 30 cexyHp
npu 94 °C, 30 cexynn nmb6o npu 60 °C (mpaiimepstr P1 u P2), 1u6o npu 62 °C (npaiimepst 3'NCR),
60 cexynn npu 72 °C, ¢ OKOHYaTeNbHBIM HHKyOUpoBaHueM B Teuenne 10 munyt npu 72 °C. Ananms
pe3ynbraToB PCR mpoBouTes ¢ mprMeHeHneM reb-aiekrpodopesa. [lapa npaiimepos P1/P2 u 3'NCR
MPOAYIUPYET aMIUTMKOH U3 243 map ocHoBaHUil (11.0.), a 3'NCR-ammmukon u3 220 1.0.

Metonuka, onmcanHas B pabore Wetzel eral. (1991), Obuta anpoOupoBaHa MyTEM HCCIICIOBAHUS
u3onsatoB PPV u3 Cpeamsemunomopckoro perumona (Kunp, Erunmer, @pannus, I'peunsi, Ucnanus u
Typuus). Ona no3sossiet BoisiBiATEH 10 ¢r Bupycnoit PHK, uro coorBerctByet 2 000 BUpPYCHBIX YacTHIL
(Wetzel et al., 1991). Levy & Hadidi (1994) anmpobupoBaiu 3Ty METOANKY Ha u3oisTax PPV u3 Erunra,
®panuuu, I'epmanuu, ['penuu, Beurpuu, Utanuu, Mcnanum u PyMbiHuu.

2 Mcnosib30BaHME HA3BaHUH PEareHTOB, XMMHUKATOB M 00ODYIOBaHMS B 3TUX JMArHOCTHYECKMX HPOTOKONAX HE
MoJpa3yMeBaeT MPEANIOUTEHHE UX M UCKITIOUEHHNE JPYTUX, KOTOPHIE TAK)KE MOTYT OBITh IIPUTOXHBIMHU.
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3.6.3 UmmyHocnenuduyeckasi mojuMepasHasi emHasi peakius ¢ 00paTHoi
TPAHCKPUIILHEH

®a3za UMMyHO3aXBaTa MOXET MPOXOIUTh B cooTBeTcTBUM ¢ Wetzel ef al. (1992) ¢ ucmonb3oBannemM
JKCTPAKTOB COKOB PACTCHWH, KaK OMHCAHO B pa3ziene 3.5, U C HCIOJb30BAHUEM WHIMBUIYATbHBIX
NPOOUPOK WM TJIACTUKOBBIX MAKETOB JUIS MPEJOTBPAIICHUS 3aCOPEHUsI. MOTYT MPUMEHSTH JIFO0bIC
JIOJDKHBIM 00pa3oM BaJTWIMPOBAHHbIC aHTHTENA. J[aHHass MeTOIMKA HCCIIeIOBAaHHI OblTa BaIMIUPOBaHA
TOJIBKO JIJIsl M30JITOB ITMPOKO PACIPOCTPAHECHHBIX mTaMMoB D 1 M.

PactBop (1 MKI/MIT) IpUTOTABIMBACTCS W3 MOJHUKIOHAIBHBIX aHTHTEN WM XapakTepHoro misi PPV
MOHOKJIOHAJIBHOTO  aHTuTena (Hampumep, SB-IVIA) B kapOomatHom Oydepe pH 9,6.
Amuksots! 100 MK pacTBOpa aHTUTEN TMOMeImaroTess B mpobupku 1t PCR u BeIepkuBaroTcs mpu
temneparype 37 °C B teuenue 3 vacoB. [Ipobupku nBaxkmer mpombiBatoTcss 150 MKIT cTepuiIpHOTO
PBS-Tween-0ydepa (mpoMBIBOYHBIH Oydep) M ABaXKAbl OMOJACKHBAIOTCS BOJOW, CBOOOTHOH OT
PHK-a3. PacturensHbiit akcTpakt (100 MK, cM. pasznen 3.5) ocBetisercs B eHTpUdyre (5 MEHYT IpU
15 500xg), mocie dvero HamocamodHas KHUAKOCTH mobOapisieTcss B mpobupku mist PCR, mokpeIThie
antutenamu. [lpooupku s PCR BelgepkuBaloTCs B TEYEHWE JBYX YacOB Ha JIbAY WIH TIpU
temneparype 37 °C, a 3arem Tpwxasl npombiBatoTcs 150 Mxa crepuibHOoro PBS-Tween-Oydepa
(npombiBouHEI Oydep). Peakmmonnas cmech RT-PCR mnpuroraBnmBaeTcs B COOTBETCTBHH C
MOJIO’KEHUSIMU pazfiena 3.6.2, ¢ ucmonp3oBanreM npaiimepoB Wetzel ef al. (1991) u HemocpeacTBEHHO
BHOCHTCS B IIOKPBITEIE aHTUTeNamMu ipodupku anst PCR. Ammnudukanus mpoBOIUTCS B COOTBETCTBUH
C TIOJIOXKEeHHUSIMH pazzena 3.6.2.

Kak mpaBuno, mis nposeneHus [C-RT-PCR TpeOyroTcst KOHKpeTHBIE aHTUTENa, XOTsI MPHUMEHEHHE
METOIUK C TPSAMBIM CBA3BIBAHHEM TIIO3BOJISIET ycTpaHUTh 3T0 Tpebosanme. IC-RT-PCR ¢
WCIIONIb30BaHNEM MOHOKIIOHANBHBIX aHTHTen S5SB-IVIA Obul BadwmupoBaH B XOJle CIMYUTEIHHBIX
uccinenosanniit DIAGPRO, nmokaszaB TouHOCTH BhisiBiieHus PPV Ha yposhe 82% (Cambra et al., 2006c¢;
Olmos etal., 2008). B pabore Capote etal. (2009) coobmmaercs, uto 95,8% MOIOKHUTEIBHBIX
pe3yibTaToB, NOJYyYEHHBIX B 3UMHHUI mepuox ¢ wucnons3oBanueM wmerona IC-RT-PCR ¢
MOHOKJIOHAJIbHBIMH aHTUTeNaMu SB-IVIA, OblTM HCTHHHO MOJIOKUTEIBHBIMHU.

3.6.4 Tlosmmmepa3Has HenHasi peakUusi ¢ 00PATHON TPaHCKPUIILMEI ¢ COBMECTHOI
aMILTH (U KA EeH

B stom metoze (RT-PCR) ncnons3yrorest mpaiimepsl, paspadotannsie Wetzel ef al. (1991; P1 u P2),
a Taroke Olmos et al. (2002; P10 u P20):

Brytpennwuii nmpaiimep P1 (5'-ACC GAG ACC ACT ACA CTC CC-3")
Buytpennuii npaiimep P2 (5'-CAG ACT ACA GCC TCG CCA GA-3')
Bremnwuii npaiimep P10 (5'-GAG AAA AGG ATG CTA ACA GGA-3')
Brenrnuit nmpaiimep P20 (5'-AAA GCA TAC ATG CCA AGG TA-3")

Peaknnmonnas cmech (25 MKT) mmeeT cineayromuii coctas: 1mo 0,1 mxm nipaiimepos P1 u P2, mo 0,05 mxMm
npaiiMepoB P10 u P20, 400 mxm dANTPs, 2 eaunuiibl oopaTHo# Tpanckpumnimu AMYV, 1 equnnna JJTHK
Taq monumepassel, 2 Mk 10x peakuuonnoro O0ydepa, 3 MMoabs MgCly, 5% numernncynbpokcuaa u
0,3% Tritona X-100 m 5 wmxn matpunel PHK. RT-PCR ocymecTBisieTcs mnpu  clelyrOnIunx
TEPMOIMKIMYECKHIX ycloBusx: 45 munyt npu 42 °C, 2 munytsl ipu 94 °C, 60 nukios no 15 cekyHn
npu 94 °C, 15 cexyna npu 50 °C, 30 cexynn npu 72 °C ¢ nocieayomuM HHKYOUpOBaHHEM B TE€UCHHE
10 munyT nipu 72 °C.

Peakuust RT-PCR coBMmemaercss ¢ KOJIOPUMETPHUUECKHM OOHAPYKECHHEM aMIUIMKOHOB, HCIONb3YS
yHHUBepcanbHbIi 30H1 K PPV, Meuensiit 3" nurokcurennnom (5-TCG TTT ATT TGG CTT GGA TGG
AA-Digoxigenin-3’; Roche Molecular Biochemicals), kak u3noxeHo Hmke. AMILTH(PHIAPOBAHHASL
k/IHK nenatrypupyercs npu 95 °C B TeueHre 5 MUHYT 1 HEMEUIEHHO TIOMeEIaeTcs Ha €. AITMKBOTa
npoObl B o0beMe | MK momeniaercs Ha HEHIOHOBYI0O MeMOpaHy. MemOpaHa BBICYIIMBAaeTCsl HpU
KOMHAaTHOM TeMmeparype M O0O0JIydaercsi MNPOXOAAIIMM YJIbTPa(HOJIETOBBIM H3JIyuY€HHEM Ha
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TpPaHC-WITIOMUHATOP B T€UEHUH 4 MUHYT MPH JUTHHE BOIHBI 254 HM. [t mpernbpunnzannu meMOpaHa
noMeIaeTcs B mpoOoupKy st ruopuanzanun npu 60 °C Ha 1 gac, ucmons3yst cTaHgapTHEIN Oydep amst
rudpuar3anuy. PactBop ciuBaeTcst U THOPUAN3AIIHS POBOTUTCS ITyTEM CMEIIIMBAHUSI 30Ha, MEUECHOTO
3'DIG, co cranmaptHeM Oydepom misi THOpHIW3ANNHN P KOHEYHOH KOHIEHTpamud 10 MKMOIb/MIT
nepea WHKyOupoBanueM B TeueHue 2 dacoB mpu 60 °C. MemOpaHa ABa)kAbl IPOMBIBAETCSI TEUCHUE
15 MHHYT NIpM KOMHATHOW TeMIlepaType 2X MPOMBIBOYHBIM PACTBOPOM M 15 MHHYT MpH KOMHATHOMU
temrneparype 0.5X TpPOMBIBOYHBIM pacTBOpPOM. 3aTeM MeMOpaHa BBIIEPKHBACTCI 2 MHHYTH B
NpOMBIBOYHOM Oydepe u BeIMaunBaetcs B TeueHrne 30 MuHyT B 1% cTepuiIn30BaHHOM OJOKHPYIOIIEM
pactBope (1 rp OJIOKMpPYIOLIETO peareHra, pacTBopeHHOro B 100 M Oydepa MalenHOBOW KHUCIOTHI).
3arem wmeMmOpaHa WHKYOMpyeTcs NpW KOMHATHOW TeMIlepaType C KOHBIOTaTOM AaHTHTET K
AHTUINTOKCUTEHHHY C IeT0YHOH (pocdaTazoii B paboueit kormenTpanuu 1:5 000 B 1% Gnokupyromem
pactBope (Macca/o0bem) B Teuenue 30 munyT. [locie 3TOoro MemOpaHa ABaXKABl MPOMBIBACTCS
NPOMBIBOYHBIM DPACTBOPOM B TeYEHHE 15 MHHYT W BBUICPKUBACTCS B TEUYCHHE 2 MHUHYT B
nerektupyromem oydepe (100 MMomb Tris-HCI, 100 mMosns NaCl, pH 9,5). CyGctpaTHbiii pacTBOp
TOTOBSAT yTeM cMmemBanus 45 Mk pactBopa NBT (75 mMr/mi conu HUTpocuHero Tetpa3onus B 70%-m
(00beM/00beM) pacTBOpe muMmetTwiadopmamuna) u 35 M pacteopa BCIP (50 mr/mi conu TOMyuauH
5 6pomo-4xnopo-3unnonundocdara u 100% mumerundopmamuaa) B 10 mi nerekrupyroiero oydepa.
IMTocne nHKYOUPOBaHUS ¢ CYyOCTPATOM peakiiys MPEeKpanaeTcs MyTeM MPOMBIBKH MEMOpPaHbI BOJIOM.

Breio ycranoneHo, uto 3Ta Mmeroauka B 100 pa3 uyBcTtBUTENBHEE, UeM MeToa RT-PCR, onucanubiit
Wetzel et al. (1991) (OImos et al., 2002). DToT MeTOA OBUT BAJHUAMPOBAH B XOJC CIHYUTEIHHOTO
uccienoBanusi DIAGPRO u nokasan Tounocts 94% (Cambra et al., 2006¢; Olmos et al., 2008).

3.6.5 IlomuMepa3Has HenHasi peakuus ¢ 00PaTHOM TPaHCKPHUIILMEH B peajbHOM
BpPEMeHH

[Tpu RT-PCR ucnons3yrores 6o TagMan, mu6o SYBR Green I2. [ yHUBEpCATBHOTO OOGHAPYKEHHUS
PPV paspaboraHbl jBe MeTOMKH ¢ ucmonb3oBanueM TagMan (Schneider et al., 2004; Olmos et al.,
2005). Ilpaitmepsr m 30Hm TagMan, wucrioNb30BaHHBIE B TIEPBOM pEaKIMH, ONHUCAaHBI B paboTe
Schneider ez al. (2004):

npsmoit npaiimep (5'-CCA ATA AAG CCATTG TTG GAT C-3')
obparssriii mpaiimep (5'-TGA ATT CCA TAC CTT GGC ATG T-3")
30u1 TagMan (5'-FAM-CTT CAG CCA CGT TAC TGA AAT GTG CCA-TAMRA-3")

Peakunonnas cmech (25 MKI) nMeeT clemyrouii coctas: 1xpeakunonnas cmech (o 0,2 MMois
kaxzaoro dNTP u 1,2 MMone MgSO4), no 200 HanoMosb mpssMOro u oOpaTHOrO mpaiiMepos,
100 manoMomns 30812 TagMan, 4,8 MMons MgSO4 1 0,5 mxi cmecu RT u Platinum Taq (Superscript™
One-Step RT-PCR ¢ JIHK-nonumepasoit Platinum Tag; Invitrogen)? u 5 mxn matpunsr PHK. RT-PCR
MIPOBOJIUTCS TIPU CIEAYIONIMX TEPMOIUKINYECKUX mapaMeTpax: 15 munyT nipu 52 °C, 5 MuHyT 1ipn
95 °C, 60 ukmnoB no 15 cexynn npu 95 °C u 30 cekynn npu 60 °C. Pesynsratel PCR ananusupyrorcs
B PEKMME PEaNbHOTO BPEMEHHN B COOTBETCTBUH C WHCTPYKIUSMHE ITPOU3BOIAUTENEH.

Meron Schneider et al. (2004) Obur ampoOupoBaH TyTéM wuccienoBaHus u3oistoB PPV D u3
Coenunénnbix llltaToB AMepuku, uzonsros mrammos PPV-C, PPV-D, PPV-EA u PPV-M u BocbMu
JPYTUX BHJIOB BUPYCOB. MeToJ| oKa3alicsi crnenu(UIHBIM 1 TI03BOJISUT CTa0MIBHO BhIsSBIATH 10—20 ¢r
BupycHoit PHK (Schneider et al., 2004). PPV BbIsBIISIICS 5TUM METOAOM Ha Pa3JIMUHBIX PACTCHHUSX-
X0351eBax, a TAK)Ke B JINCThAX, moberax, moykax u KopHsax Prunus persica.

HpaﬁMepH U 30HIO TaqMan, HUCMOJIb30BAHHBIC BO BTOPOM HMCCIICAOBAHHHU, OIIMCAHBI B pa60Te
OImos et al. (2005):

npaiimep P241 (5-CGT TTA TTT GGC TTG GAT GGA A-3')
npaiimep P316Dr (5'-GAT TAA CAT CAC CAG CGG TGT G-3')
npaiimep P316M (5-GAT TCA CGT CAC CAG CGG TGT G-3')
3omz PPV-DM (5-FAM-CGT CGG AAC ACA AGA AGA GGA CAC AGA-TAMRA-3')
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Peaknmonnas cmech (25 M) mumeeT cruenyromuii coctaB: 1 MkMm mpaiimepa P241, mo 0,5 mxm
npaiimepos P316D u P316M, 200 nanoMouneii 3on1a TagMan, 1xTagMan Universal PCR Master Mix?,
1xMultiScribe u narnéuropnas cmecs RNase (Applied Biosystems)? u 5 mxn marpuns PHK. RT-PCR
MIPOBOJIMTCS TPH CIEAYIONINX TepMOIMKIHIeckux napamerpax: 30 munyt nipu 48 °C, 10 munyT nipu
95 °C, 40 uukioB no 15 cexynn npu 95 °C u 60 cexynn npu 60 °C. Pesynbratel PCR ananusupyrorcs
B PSIKUME PEATBHOTO BPEMEHH B COOTBETCTBUY C UHCTPYKIIMSMH TTPOU3BOAUTEIICH.

Ota Metonuka Obiia anpobuposana (Olmos et al. (2005)) ¢ uCmoIb30BaHUEM TPEX H30JISATOB KaXKI0TO
n3 mrammoB PPV-D u PPV-M, u oxazamace B 1 000 pa3 Ooyee UyBCTBUTEIBHOH, YeEM METOJ
DASI-ELISA ¢ wucnoms30BaHMEM MOHOKIOHANBHBIX —aHTHTen SB-IVIA. Jlons ucTHHHO
TIOJIOKHUTENIBHBIX PE3YNbTAaTOB (OTHOIICHHE YMCNIA MCTHHHO IMOJIOKHUTEIBHBIX PEe3yJbTaTOB K YHCIY
3apakeHHBIX PPV pacrenwuii), npaBuiabHO onpenenéHHbix MetogoM RT-PCR B pexume peanbHOro
BPEMEHH ¢ HCTob30BaHkeM 30H1a TagMan (Olmos et al., 2005) u ouHIIIeHHBIX HYKJICHHOBBIX KUCIIOT,
cocraBmia 97,5%, uro npesbimaet 3 dexruBHOCTs MeToAa RT-PCR B pexxume peanbHOTo BpeMeHHU €
UCIIOJIb30BaHueM MeueHbIx 1mpod (93,6%), metona IC-RT-PCR (91,5%) u metoma DASI-ELISA ¢
HCIIONb30BaHNEM MOHOKJIOHAIBHEIX anTuTel SB-IVIA (86,6%) (Capote et al., 2009).

Varga & James (2005) onucamu Meron SYBR Green I? nns omHoBpemeHHOro BbisiBieHHs PPV u
uaeaTudukanuy mrammos D u M:

P1 (5'-ACC GAG ACC ACT ACACTC CC-3"

PPV-U (5'-TGA AGG CAG CAG CAT TGA GA-3')
PPV-FD (5'-TCA ACG ACA CCC GTA CGG GC-3')
PPV-FM (5'-GGT GCA TCG AAA ACG GAA CG-3)
PPV-RR (5'-CTCTTCTTG TGT TCC GAC GTT TC-3")

Jns Banmmanuu pe3yabTaTOB HCCIECIOBAHUN PEKOMEHIYETCS HCIOIh30BaTh CICIYIONINE MpaiMephl
BHYTPEHHETO KOHTPOJISL:

Nad5-F (5'-GAT GCT TCT TGG GGC TTC TTG TT-3')
Nad5-R (5'-CTC CAG TCA CCA ACATTG GCA TAA-3)

Hcnons3yercsa nporokon asyxatanHoil RT-PCR. Peakunonnas cmecy RT umeer cienyromuii coctas:
2 mk1 ot 10 MkM pactBopa mpaiimepa P1, 2 Mk ot 10 MxM pactBopa mpaiimepa Nad5-R, 4 Mkr Bcero
PHK u 5 mxu Bogpl. MakyOupoBanue npu 72 °C B TedeHUe 5 MUHYT, 3aT€M Ha JIbJY. 3aTe€M B COCTaB
cMecH 100aBistoTes: 4 Mka 5x0ydepa s cuntesa neppoit nenu (Invitrogen)?, 2 mxit 0,1 Moss (DTT),
1mkn 10 mMoms dNTPs, 0,5 mxa RNaseOUT (40 emmmun/mxn) (Invitrogen)?, 1 Mk obpatHOiM
Superscript 11 (Invitrogen)? u 2,5 Mk Bogsl. Cmech uuKyOupyercest ipu 42 °C B Teuenne 60 MuHyT, a
3areM npu 99 °C B Teuenue 5 MuHYT. Peakunonnas cmech (24 MKII) MMeEET CIEOYIOUIMHA COCTaB:
400 nanoMouneti npaiimepa PPV-U, 350 nanoMoneit npatimepa PPV-FM, 150 nanoMoueii npaiimepa
PPV-FD, 200 nanoMoneii npaiimepa PPV-RR, 100 nanoMonb mpaiimepa Nad5-F, 100 nanoMomnb
npaiimepa Nad5-R, 200 mxm dNTPs, 2 MMoxs MgCly, 1x Karsai 0ydep (Karsai et al., 2002), 1:42 000
SYBR Green | (Sigma)?> u 0,1 Mxn BeIcOKOKauecTBeHHOM mommmepasbl JJHK Platinum® Taq
(Invitrogen)?. Peakuuonnyro cmech u 1 mxn paszoasiennon kJIHK (1:4) momemaror B CTEPUIBHYIO
npodupky PCR. PCR npoBoauTcs ipu CleyIomux TEPMOLUUKINYECKUX apaMeTpax: 2 MUHYTHI IPU
95 °C, 39 nukinoB mo 15 cexynn mpu 95 °C u 60 cexynn npu 60 °C. AHanu3 KpUBOW TUIABJICHUS
NPOM3BOJUTCS IMYTEM BbIAEpKUBaHHUA Tpu Temneparype or 60 °C mo 95 °C ¢ marom 0,1 °C/s ¢
yCpenHEHHBIM MOKa3aTeIeM CriaKuBaHKsl KpUBOM paBHBIM | equHune. B cooTBETCTBUM € yCIOBUAMHU
Varga & James (2005), npoayKTsl UMEIOT CIEAYIONLYIO TEMIIEPATYPY IJIaBICHUS:

yHuBepcanbHas netekuus PPV (¢parment 74 bp): 80,08-81,52 °C
mramm D (pparment 114 bp): 84,3-84,43 °C 84,3-84,43 °C
mramMm M (pparment 380 bp): 85,34-86,11 °C

BHYTpEHHMI KOHTpoJIb (dparment 181 bp): 82,45-82,63 °C.

MexayHapoaHasi KOHBEHLMA NO KapaHTUHY M 3alymMTe pacTeHUn an 2-11



an2 [JunarHocTuyeckue NpoToKoMbI AN perynupyemMbix BpeaHbIX OpraHu3MoB

Meton Varga & James (2005) Obi1 anmpoOHpoBaH ¢ Hcmonb3oBanueM uzonstoB PPV-C, PPV-D,
PPV-EA u PPV-M, a taxxe HeoxapakrepuzoBanHoro mramma PPV ¢ Bugos Nicotiana u Prunus.

4, NpenTudurkanusa miraMmmoB

B stoM pasmene omucaHbl AONOJHHUTEIbHBIE MeTOAbl (¢ ucmojib3oBanuem DASI-ELISA, RT-PCR,
Co-RT-PCR u RT-PCR B peanprHOM Bpemenun) uneHTHuKamun mrammoB PPV (cm. Cxemy 1). Ilpu
unaentudukanun PPV ycranoBneHue mramma He sBisieTcst o0si3aTenbHbiM, oqHako HOK3P moryt
U3BSBUTh OKEIAHWE TIPOBECTH WJICHTHU(HUKAIMIO IITaMMa, HampuMmep, Ui MPOrHO3a ero
SITAIEMHOJIOTHYECKUX CBOMCTB.

VYunrteBas BapuabenbHOCTh PPV, mcmonb3yembie METONbI, 32 MCKIIOYEHHEM CEKBEHUPOBAHUS WIIH
HEKOTOPBIX HccienoBanmii Ha ocHoBe PCR (cM. HIKe), Tpr HEOOTBIIOM KOTMYECTBE U30JISITOB MOTYT
JlaTh OIIMOOYHBbIC pe3ysbTaThl. OHAKO, KaK TPABUIIO, OINKCAHHBIE HWXKE CEPOJIOTHYSCKUN U
MOJIEKYJISIDHBI METOJBI TO3BOJSIIOT HaJekHO IuddepeHuupoBarh mTtamMmel PPV-D u PPV-M
(Cambra et al., 2006a; Candresse & Cambra, 2006; Capote et al., 2006). CriocoObl UaeHTHPHUKAIIHN
TaKuX IITaMMOB, Kak An U T He MPUBOAATCS, TTOCKOJIBKY COOTBETCTBYIOIIME METOJUKH HE MPOILIH
BaJIMJIAIIMIO U HE ObUIM OMyOJIMKOBAHKI, HJTU K€ ObLIO anpoOUpOBaHbl HA HEJJOCTATOYHOM KOJIMYECTBE
H30JI5ITOB.

HUnentuduumupyemsorii PPV
C UCTIONIB30BAHUEM CEPOTIOTHUECKOTO MM MOJIEKYISIPHOTO
METOJa, KaK OIICaHo B pa3jene 3

A 4

Cepostoruyeckoe ucciae0BaHue
DASI-ELISA co cnenuduueckuMi MOHOKJIOHATBHBIMH aHTHTEIaMH
k wrammam C, D, EA unu M; (paznen 4.1)

WK

MouJiekyJisipHOe Hcciae10BaHue

RT-PCR (mpaiimepst P1/PD/PM, mD5/mM3 unn CR8597F/CR9023R; pasnen 4.2.1.),
IC-RT-PCR (mpaiimepsr P1/PD/PM; paznen 4.2.2.),
Co-PCR (mpaiimepsr P10/P20/P1/P2) u rubpuausanust co crienuuyHbIMA 30H1aMH K mTammaM D wim M (paszen 4.2.3.)
WITH
RT-PCR B peansHom Bpemenu (koHkpetHO st mrammoB C, D, EA, M i W; paznen 4.2.4).

A 4 h 4

ITonoKUTENbHBINA OTpunarensHbIit

v

Plum pox virus mpucytcTByer:
NPUCYTCTBYET ATHNNYHBIH U30JIT N3BECTHBIX
wrammoB C, D, EA, M, Rec, T wiau W niu gpyroro
HEONMHCAHHOI'0 IITAaMMa

Plum pox virus npucytcrByer:
npucyrcryer mramm C, D, EA, M, Rec, T nian W

PucyHok 1. MeToanyeckue atanbl naeHTndmkaumm wrammoB Plum pox virus.

Eciiu HOK3P TpebyeT AONOJHUTENLHOIO MOATBEpXkKACHMS uiacHTH(uKanuu mramma PPV moryr
NPOBOJMTHCS M JPYrue HCClieoBaHMA. TakxKe NOJDKHO OBITh MPOM3BEACHO IMOJHOE CEKBEHHUPOBAHUE
rerka PPV wnm mnonHoe wnM dYacTHYHOE CEKBEHUpoBaHWE Oenka oOoiouku, P3-6K1 wu
LUTOILIa3MaTUIECKOE BKJIIOUEHUE T€HOB Oelka B Cilyyae MPUCYTCTBUS aTUIIMYHBIX UJIM HEONIMCAHHBIX
HITaMMOB.
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4.1 Cepoaoruveckasi HieHTH(PUKAIUSA IITAMMOB

Hnsa niuddepennpannu 18yx ocHOBHBIX mTaMMoB PPV (M u D) uccnenosanne DASI-ELISA momxHO
npoBoauThCs cormacHo Cambraetal. (1994) ¢ wWCmoab30BaHWEM MOHOKIOHAIBHBIX —aHTHUTEIL,
cneiduunpix kK mrammam D u M (Cambra et al., 1994; Boscia etal., 1997) B cooTBeTCTBHU C
MHCTPYKLHUSAMHU [IPOU3BOIAUTENEH.

Jannbiii MeTo ObUT BATMIUPOBAH B cimuuTenbHOM uccienoBannn DIAGPRO, npoxemMoncTpupoBan
TOYHOCTh 84% mipu obHapyxenun mramma PPV-D u 89% — mramma PPV-M (OImos et al., 2007,
Cambra et al., 2008). MoHOKIOHaIbHBIE aHTUTENA 4D SBIAIOTCS crienupUIHBIMU K mtamMmy PPV-D,
OJIHAaKO OHM HE pearupyroT co BceMu m3onstamu mramma PPV-D. Kpome Toro, MoHOKIOHaNbHbIE
anturena AL, ucnonb3yemsle i BeisiBieHUs PPV-M, pearupyroT ¢ u3onsTtamu, OTHOCALIMXCSA K
mrammaM M, Rec u T, Tak Kak y 3TUX IITaMMOB aHAJIOIMYHAs MIOCIEI0BATENBHOCTh HYKJICOTHIOB B
reHe Oenka oOojouku. llostomy mist muddepenmmanum mrammoB M, Rec u T, BBISBICHHBIX
MOHOKJIOHAJTbHBIMU aHTHTENaMH, CIeMUPUIHBIME K mTamMmmy PPV-M, HeoOXoanMbl MOJIEKYyISIpHBIE
METO/BI.

Ceponornueckast uneHrudukanus uzonsato PPV mrammos rpynn EA u C MOXkeT OCyIIecTBISTHCS
metogoMm DASI-ELISA c¢ ncrons30BaHueM MOHOKIIOHATBHBIX aHTUTEI CHEIUPUYHBIX K ITaMMaM EA
nn C, onmcanubix Myrta et al. (1998, 2000) OxHako 3TH METOIUKH CIEAYET BATUAUPOBATS.

4.2 HnenTudUKALUA ITAMMOB € HCIO0Jb30BAHHEM MOJIEKYJ/ISIPHBIX METO0B

4.2.1 MosmMepa3Has 1eNMHAasi peaKuus ¢ 00PaATHOI TPAHCKPUTIIHEH

Mrammer PPV-D u PPV-M wunentuduuupyrorcss ¢ HCIOJB30BaHUEM IpaiMEpOB, ONMCAHHBIX
Olmos et al. (1997):

P1 (5'-ACC GAG ACC ACT ACACTC CC-3")
PD (5'-CTT CAA CGA CAC CCG TAC GG-3"
PM (5'-CTT CAACAA CGC CTG TGC GT -3')

Peakunonnas cMmech (25 MKIT) uMeeT creyronuii coctas: 1 MM npaiimepa P1, 1 mxm npaiimepos PD
wiu PM, 250 mxm ANTPS, 1 equnna obpatHoii Tpanckpumnimu AMV (10 exuaniy mxi), 0,5 eMHATIB
JIHK Taq nonumepassl (5 enuauiy/Mki), 2,5 mxi 10x 6ydepa mis Taq momumepassr, 1,5 MMoas MgCly,
0,3% Triton X-100, 2% dopmamuaa u 5 mxn matpuiel PHK. RT-PCR npoBoauTest ipu Clieyonmx
TEPMOIUKINYECKUX napamerpax: 45 Munyt nipu 42 °C, 2 munyts! npu 94 °C, 40 uukios mo 30 cexyH
npu 94 °C, 30 cexyna npu 60 °C, 60 cexynn npu 72 °C ¢ nocieayomuM HHKyOUpOBaHHEM B TEUCHUE
10 munyt npu 72 °C. Pesynprarel PCR ananusupyloTcs ¢ momouipio renb-3nexrpodopesa. Ilapa
npaiimepoB P1/PD u mapa mpaiimepoB P1/PM ob6pasytor amrmmkon 198 bp. Olmos et al. (1997)
anpoOMpOBai CBOI0 METOJMKY C HCIIONB30BAHHUEM LIeCTH H30iATOB PPV-D u 4eThipéx u30159TOB
PPV-M.

RT-PCR B pexume peanbHoro BpeMenn ¢ YBR Green 12, BBesiennas B npaktuky Varga u James (2005)
1 moApoOHO omucaHHas B pazzene 3.6.5., Takxke mpuroHa Juist uaeHTudukanuu mrammos D u M PPV,

tamm PPV-Rec naentuduumpyercs ¢ ucnonbp3oBaHueM npaiiMepoB mDS mmM3, cneunuaHbIx K
mtammy PPV-Rec 1 onucanubix Subr ef al. (2004):

mD5 (5'-TAT GTC ACA TAA AGG CGT TCT C-3")
mM3 (5'-CAT TTC CAT AAA CTC CAA AAG AC-3")

Peaknnonnas cMech (25 MKII) UMEET CISAYIOIMMHA COCTaB: (MOTU(MUIIMPOBAHHBIA BapHaHT COCTaBa,
onucansoro Subr et al., 2004): mo 1 MM kaxgoro npaiimepa, 250 mxm dNTPs, 1 enuaua 006paTHOI
tparckpumiuu AMV (10 equnuiymki), 0,5 eqununsl JJHK Taq nonumepass (5 enuHUAIY/MK), 2,5 MKIT
10x 6ydepa mis Taq mommmepassl, 2,5 MM MgCl,, 0,3% Triton X-100 u 5 Mk Beimenennoii PHK
(cm. Pazmen 3.6). OOpatHass TPaHCKPUIIMS  TPOW3BOIUTCS C  NPUMCHEHHEM  CIy4alHBIX
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reKCaHyKJICOTHIHBIX MpaiiMepoB mpu Temmeparype 42 °C B teuenue 45 munyt (Glasa et al., 2002).
PCR mpoBoauTCst ¢ HMCXOMHBIM jaeHarypupoBanueM npu 94 °C B TedyeHHE 3 MHHYT, MOCIE Yero
npoBoauTcs 35 mukioB npu Temreparype 94 °C no 45 cexynn, npu 60 °C mo 30 cexynn u ipu 72 °C
no 60 cCeKyHI, M 3aKTounMTenbHas snmoHrammsa npu 72 °C B Teuyenne 7 munyT (Subr efal., 2004).
[Mpoaykt PCR Benmuuuno# 605 bp aHamu3upyeTcs ¢ TOMOIIBIO Tellb-3eKpodopesa.

Iramm PPV-CR wunentudunupyercs ¢ wucmnomb3oBanueMm mpaiimepoB CR8597F u CR9023R
omucanubix Glasa et al. (2013):

CR8597F (5'-ATG ATG TGA CGT TAG TGG AC-3')
CR9023R (5'-TCG TGT GTT AGA CAG GTC AAC-3)

Jlnst BBISIBIICHUS] KOHKpEeTHO M30519T0B PPV-CR npumensiercst mpotokoi apyxatamuoir RT-PCR (Glasa
etal., 2013). JomomanrensHas (x)JHK cuaTesupyercs n3 Beex axctpakroB PHK (NucleoSpin RNA
Plant Kit, Macherey-Nagel)? ¢ ucrnonb3oBaHneM Cily4alHBIX TI'e€KCAHYKJIEOTHAHBIX MpaiiMEPOB M
oOpatHoit Tpanckpunrtassl AMV. 3atem B peaknnornyto cMmech PCR, cogepkanryto EmeraldAmp GT
PCR Master Mix (TaKaRa Bio Inc.)?, no6asnsercs amuksora k JHK. PCR mpoBoAUTCS IIPH CIIEAyIOIIHX
TEPMOIUKINYECKUX apameTpax: 60 cexyna pu 98 °C, 35 nukio npu 98 °C o 30 cexynn, npu 55 °C
1o 30 cexynn u ipu 72 °C 1o 30 CeKyH/I ¢ 3aKJIFOUUTENILHOM AoHTanuel mpu 72 °C B TeueHHe 5 MUHYT.
Pesynprater PCR anammsupyrotcs ¢ moMomeio renb-3nektpodopeza. CR-crenuduansie mpaiimeps
aMIUI(PUIIPYIOT TPOAYKT pazmMepoM 427 bp, a MAIIEHBIO SIBIIIETCS KOHSYHBIH KOTUPYIOIIHHA yI4aCTOK
CP 5. Cneunduynocts npaiimepos CR Oblia BaIMAMPOBaHA C MCIIOJIb30BAHUEM H30JISITOB IITAMMOB
PPV D, M, Rec, T, W, EA u C (Glasa et al., 2013).

4.2.2 AmmyHocnenuduyeckas moJJuMepasHas emHasi peakius ¢ 00paTHoii
TPAHCKPUIILHEH
®da3a UMMyHO3axBaTa J0/DKHA POXOIUTh, Kak onucaHo B pazjaene 3.6.3. Peakimonnas cmecs st PCR

Jo0aBIsieTCS HEMOCPEACTBEHHO B MOKPBIThIe aHTUTeNnamu nmpobdupku PCR. Unertndukanus mramMMoB
PPV-D u PPV-M mpoBoanTCsl B COOTBETCTBUM C ONTUCaHNUEM B paznene 4.2.1.

4.2.3 MeTtoa noJiMMepa3Hoii lIeNHOM peakluu ¢ 00paTHON TPpaHCKpUIIMeEH ¢
COBMECTHOM aMILIHPUKALHEH

Unentndukanus mrammoB PPV-D wnmm PPV-M mpousBoauTcs B COOTBETCTBHHM C OIMCAaHHEM B
paszaene 3.3.4, ¢ ucnoyib3oBaHueM 30HJI0B, MeueHblx 3'DIG, cnenmduunbix mans mraMMoB D u M
(OImos et al., 2002):

3on, cnieruduunsiii k mrammy PPV-D: 5'-CTT CAA CGA CAC CCG TAC GGG CA-DIG-3’
3on, cneruduunsiii k mrammy PPV-M: 5'-AAC GCC TGT GCG TGC ACG T-DIG-3’

DTtarsl nperuOpuIN3aluy 1 ruOpuan3anyy BeionHstores npu 50 °C co cranmapTHEIMU Oydepamu uist
nperuOpuanzanu U rudpuamzanun + 30% dopmamun (nns o6Hapyxkenus mramma PPV-D) u
+ 50% dopmamuy (st unenTrdukanun mramma PPV-M). Ucnonesyetces 2% Onokupyromuii pacTBop
(macca/obbem).

4.2.4 TlommMepa3Has 1eNMHAasi peaknus ¢ 00pPaTHOI TPAHCKPHUIIIHEH B peajbHOM
BpeMeHH

tammer PPV-D u PPV-M cnennduveckn uaeHTHOUIMPYIOTCS ¢ HCTIONb30BaHUeM Kpacutelnss SYBR
Green | cormacHo meronuke Varga & James (2005) (cm. Pazgen 3.6.5) wnm MeToauke ¢ Kpacutenem
TagMan, onucannoii Capote et al. (2006)

B merone Capote et al. (2006) ucrnonbs3yroTces clienyromue npaimMepsl 1 300161 TagMan:
PPV-MGB-F npaiimep (5'-CAG ACT ACA GCC TCG CCA GA-3")
PPV-MGB-R npaiimep (5'-CTC AAT GCT GCT GCC TTC AT-3')
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MGB-D 30u7 (5'- FAM-TTC AAC GAC ACC CGT A-MGB-3")
MGB-M 3o0nuz (5-FAM-TTC AAC AAC GCC TGT G-MGB-3’)

PeaknmonHast cmech (25 MKII) uMeeT cheAylommidi cocTaB: | MKMonp Kakmoro mpaimepa,
150 nanoMoas FAM 3omma MGB-D mwim MGB-M, 1x TagMan Universal Master Mix (Applied
Biosystems)?, 1x MultiScribe u RNase Inhibitor Mix (Applied Biosystems)? u 5 mxn matpuis PHK
(cMm. pazgen 3.6). RT-PCR nmpoBoauTCs MpH CIEIYIOMUX TEPMOLMKINYSCKUX apamerpax: 30 MUHYT
npu 48 °C, 10 munyt nipu 95 °C u 40 mmknoB no 15 cekyrn npu 95 °C u 60 cexynn mpu 60 °C.
Pesynbratel PCR aHanu3upyloTcs B pekMMe pPeabHOrO BPEMEHH B COOTBETCTBHU C MHCTPYKITUSIMHU
npousBoauteieil. B padore Capote ef al. onrcana MeToIuKa ¢ UCnob30BaHueM 1o 12 uzonsros PPV-D
u PPV-M, a taxxe 14 npo06, 3apakeHHBIX 000MMH IITAMMAaMH.

IOrammer PPV-C, PPV-EA u PPV-W cnenupuyeckn WACHTUGUIUPYIOTCS C HCIOJIb30BaHHUEM
kpacurens SYBR Green 1% cornacno metoay Varga & James (2006): J{i1st 5T0i METOAMKY IPUMEHSIOTCS
CIEAYIOLIUE TpaliMepBI:

P1 (5'-ACC GAG ACC ACT ACACTC CC-3")
PPV-U (5'-TGA AGG CAG CAG CAT TGA GA-3")
PPV-RR (5'-CTCTTCTTG TGT TCC GAC GTT TC-3")

JInsi BamMaanuy pe3ysibTaTOB MCCIICIOBAHUN PEKOMEHIYSTCs MCIONIB30BaTh CIICAYIONIHE MpaiiMepsl
BHyTpeHHero KoHTpoJst (Menzel et al., 2002):

Nad5-F (5'-GAT GCT TCT TGG GGC TTC TTG TT-3')
Nad5-R (5'-CTC CAG TCA CCA ACA TTG GCA TAA-3)

PeaknmonHas cMech (25 MKIT) UMeeT cieaytommii coctas: 2,5 Mk 1:10 (00bemM/00beM) pa3Be/ieHHOH B
Bozie BoieneHHoN PHK (cwm. pa3gen 3.6) u 22,5 Mk mactep-mMukca. MacTep-MHUKC UMEET CIIEIYIONUi
cocras: 2,5 Mk Oydepa Karsai buffer (Karsai et al., 2002); mo 0,5 Mk npatimepos 5 mxMouis PPV-U,
PPV-RR, Nad5R u Nad5F; 0,5 mxia 10 MMosns dNTPs; 1 mxin 50 MMons MgCly; 0,2 mxir RNaseOUT
(40 en./mxm; Invitrogen)?; 0,1 mxn o6patrOM Tpanckpunassl Superscript 11 (200 ex./mxir; Invitrogen)?;
0,1 MKn BBICOKOTOUHOM monmmepasbl Platinum Taq DNA (5 en./mxn, Invitrogen)?;, u 1 mxn 1:5 000
(B Tpu-sTUNEHaMamMuHTeTpayKcycHoi kucinote (TE), pH 7,5) SYBR Green 12 B 16,1 Mk1 Bombl
Peaknuio mpoBoaAT MPH CIEAYIOMUX TEPMOLHMKIMYecKnuX yciaoBusix: 10 munyt mpu 50 °C, 2 MUHYTHI
npu 95 °C u 29 nmkios o 15 cexynn npu 95 °C u 60 cexyna npu 60 °C. AHan3 KpUBOH TUIABICHUS
NPOM3BOAMUTCS MYTEM BbLAEpKMBaHMA Hpu Temmeparype ot 60 °C mo 95 °C ¢ marom 0,1°C/s ¢
YCpeIHEHHBIM ITOKa3aTeIeM CIIIaKUBaHUs KpUBOW paBHBIM | equnuie. [1o ycaoBusM, yCTaHOBICHHBIM
Varga u James (2006a), mpoIyKThl HIMEIOT CICTYIOIIYIO0 TEMIIEpaTypy IJIaBICHUS:

mramM C (¢pparment 74 bp): 79,84 °C
mramMm EA (¢pparment 74 bp): 81,27 °C
mramMm W (¢pparment 74 bp): 80,68 °C

Januerii Mmeton Obu1 anmpoOupoBan Varga u James (2006a) ¢ HCIONB30BaHHEM H30JISITOB IITAMMOB
PPV-C, PPV-D, PPV-EA u PPV-W.

5. KoHTpoJb MoJIeKyJISIPHBIX HCCJIEJOBAHUI

st Toro, 9TOOBI Pe3yNbTAT UCCIIECIOBAHMS CUUTAJICS JOCTOBEPHBIM, JUIS KAXKIIOW CEPHH BBLICICHIS
HYKJIEMHOBOU KUCJIOTHI U aMITTU(UKAITIH I[EJICBOTO BPETHOTO OPTaHU3Ma WM TIEICBOM HYKJICHHOBOM
KHUCIIOTBl TPEIyCMaTPUBAIOTCS MEPBI KOHTPOJIS, KOTOPBIE 3aBUCSAT OT THUIA HCCIACAOBAHUS U OT
TpeOyemoro ypoBHs onpeneneHHoctd. [lis RT-PCR  MUHUManbHBIMU SBISIOTCS TTO3UTHUBHBIN
pe3yibTaT KOHTPOJS HYKJICHHOBON KHCIOTHI W OTPHUIATENBHBIA pe3ysbTar 10 aMIUTMpUKAIHN
(6€3 KOHTPOJIS MaTPHIIBI).

IMonoxkuTeNLHBIN Pe3yabTAT KOHTPOJIS HYKJIEMHOBOI KHCIOTHI. JTa Mepa KOHTPOIIS IPUMEHSTCS
JUTst MOHUTOPUHTA 3)(PEKTUBHOCTH JAHHOTO METO/Ia MCCIIe0BaHUs (TOMUMO BhiaecHus), a B RT-PCR
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n ammumdurkamma. MoxkeT ucnoip3oBaThes obmee ywmcno PHK pacrenuss minm BUpyca, HITH Ke
nHQuuupoBanHelii PPV pactutenbHbli MaTtepual, oTnevaraBiuuniics Ha MemOpane. Haxonsmuecst Ha
xpanenun npenapatsl PHK wnu PPV crnenyer nepuoauyecku NpoBEpsATh Ha MPEAMET COXPaHEHUSA
KaueCcTBa KOHTPOJIS IIPU NPOJOKATEILHOM XPaHEHUH.

BuyTtpennnii koutpoas. [Ipu nposenennn RT-PCR B mpoTokomn peakituu A1t BHYTPEHHETO KOHTPOJIS
MoxeT BBOAUThcss MPHK MuTOXOHApHAIBbHOTO TeHa, — cyobeaununa 5 neruaporenassl NADH (nadb,
Menzel et al., 2002), — ¢ TeM 4TOOBI HCKIIIOUUTH JIOKHOOTPHLIATEIBHBIC PE3yJIbTaThl, 00YCIOBICHHBIC
HEBBIJICTICHUEM WM Jerpajanueil HyKIEWHOBOW KHCIOTHI, WJIH XK€ TPHUCYTCTBUEM HHTHOWTOPOB
RT-PCR.

OTpunatebHblii KOHTPOJb aMIUIMukamuu (0e3 KOHTPOJA MATPHIbI). ITOT KOHTPOJIH
HeoOxoauM rpu nipoBeaeHnr 00b19H0M RT-PCR i RT-PCR B peanbHOM BpeMeHH, 9TOOBI HCKITFOUUTh
JIOKHOTIOJIOKUTENbHBIE pe3yIbTaThl, 00ycioBieHHble 3acopenueM (JAHK-mumenso) npu moarotoske
peakimoHHOW cmecu. Ha crammm ammumdukanmm nobasmsercs Boma misi PCR, He comepikamas
pubOHyKIIeasy.

ITo10:kuTENILHBIH KOHTPOIb BbleJeHUsl. DTOT KOHTPOJIb MPU3BaH 00ECIICUNUTh, YTOOBI KOJTUIECTBO
M KayecTBO BBIIEIAEMON HYKJIEHHOBOW KHCIOTHI-MHUIUCHH OBUTM JOCTATOYHBIMH IJISI NPOBEACHUS
RT-PCR u ycranoBienus Bupyca-muiieHu. HykinenHoBast KMCIOTa, BbIIeNsieMas U3 TKAaHH XO3sWHa,
uHpuuupoBanHoro PPV, nnu u3 TkaHu 310pOBOTrO pacTEeHUs, WIIM U3 HACEKOMOTO, 3apakeHHoro PPV.

ITIpu nporenenun RT-PCR HeoOXxomuMo ciemuTh 3a TeM, YTOOBI HE JIOMYCTHTh IMEPEKPECTHOTO
a3pPO30JILHOTO 3aCOPCHUS B3BEIIICHHBIMH B BO3yXE YACTHIIAMH MaTepHana, JaBIIero MOJ0XKHUTEIbHBIN
Pe3yIbTaT, WIH TOJOKUTEIBHBIX TPOO.

OTpuuartenbHblii KOHTPOJIb BblIIeJeHHsI. OJTOT KOHTPOJb MNPUMEHAETCS U I MOHUTOpPHUHIA
3aCOpEHUsI B NIPOLECCE BBIIEICHUS HYKIEHMHOBOM KHUCJIOTBHI, U JJII MOHUTOPHUHIA MEPEKPECTHOU
peaKIuu ¢ TKaHbIO X035uHA. KOHTPOIh MPOBOAUTCS C HYKIIEHHOBOW KHUCIOTOH, BBIICTICHHONW U3 TKAHU
HEUHUIIMPOBAHHOTO XO35SMHA W 3aTeM aMIum(uIupoBaHHOW. B Tex cimywasx, Korja OXKHgaeTcs
0OJBIIIOE KOJMYECTBO IOJIOKUTENBHBIX P00, PEKOMEHAYETCS B CIydalfHOM MOPSAKE MPUMEHSTH
pa3IuYHbIE BUABI KOHTPOJIS.

ITpu nposenennun IC-RT-PCR 0e3 BrigeneHuss HyKJIEMHOBOM KHCIOTHI, B KAUECTBE TOJIOXKUTEIEHOTO
KOHTPOJIS CIIeIyeT UCIOIb30BaTh COK 3apaxkeHHOro PPV pactenus, a cok 310pOBOT0 pacTeHus CeayeT
WCIIOJIB30BaTh Ul OTPULATENHFHOTO KOHTPOJIA. MOXKHO TakXKe BKIIOYUTH OTPHLATENIBHBIN KOHTPOJb
ammmuuKanda.  OTOT  BUA  KOHTPOJIL  MCHOJB3YeTCsl ANl TOro, 4YTOOBI  MCKIIOYHTh
JIOKHOTIOJIOKUTENbHBIE Pe3yJIbTaThl, OOYCIOBJICHHBIE 3aCOPEHUEM IPH IOJOTOBKE PEaKIMOHHON
cMmecu. Ha crajnu ammmndukanuy B KauecTBe OTPHUIIATEILHOTO KOHTPOJIS aMILTU(QHKAIINY JTO0aBIISIeTCS
Boja mist PCR, He conepxaias puOoHyKIeasy.

6. JlanHble

JlaHHbIEe M pe3yNbTaThl UCCIICAOBAHUN JTOJIKHBI XPAHUTHCS, KaK OMHCAaHO B pasueie 2.5 MCDOM 27
([uacnocmuueckue nPOMOKOIbL OJisL PE2YIUPYEeMbIX BPEOHBIX OPSAHUZMOS).

B Tex ciayyasx, Korjga pe3y/bTaThl JMArHOCTHKHA MOTYT OTPa3HMThCS Ha JIPYTHX JOTOBAPHUBAIOIIMXCS
CTOPOHAX, B 0COOEHHOCTH B ciydasx HecooTBeTCTBHS (MCDOM 13 (Pyxosoocmeo no nomugukayuu o
Hecoomeemcmeuu U 9KCMpPeHHOM Oelicmeuit)), a TAKKe eCIM BPEIHBI OpraHu3M OOHapyKeH Ha
TEPPUTOPHUH BIIEPBBIC, CIICAYIONIUE JaHHBIC ¥ CBUCTEILCTBA M JOIIOJIHUTEIIbHBIC MaTePUAIIbI TOJIKHBI
XPaHUTHCS B TEUEHHE 10 MEHBIIIEH Mepe OHOTO rojia CIIoco00M, 00ECTICUHBAIOIIIM OTCIICKUBACMOCTS!
- HCXOMHBIN oOpa3zerl (MapKUPOBAaHHBIA HaICKAITUM 00pa3oM) HEOOXOIUMO XpaHUTH B

3aMOPOXKEHHOM BHJIE 110 BO3MOXXHOCTH Iipu TeminepaType —80 °C win B THOGUIN3UPOBAHHOM
COCTOSTHUH ITPY KOMHATHOH TeMIIepaType;
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- B COOTBeTCcTByrommx ciy4as obpasusl PHK crmenyer xpanuts mpu temmepatype —80 °C, a
OTIICYATKU PACTUTEIBHBIX SKCTPAKTOB WM CPE30B TKaHeH (Ha Oymare Wid HEHIOHOBBIX
MeMOpaHax) — IIpu KOMHATHOH TeMIepaType;

- B COOTBETCTBYIONIMX Ciydas MpoaykTel amiutudukanud RT-PCR crneayeT XpaHuTh MpH
temmeparype —20 °C.

7. KonTakTHBIC JIMLA IS OJYyYeHU JajJdbHeleld naHgopmMauuu

Hmxe mpuBoauTcs KOHTaKTHaS HH(DOPMANKS IS TOTYYSHHS JOMOIHUTETEHOW HH(OPMAITIH:

United States Department of Agriculture (USDA), Animal and Plant Health Inspection Service
(APHIS), Plant Protection and Quarantine (PPQ), Science and Technology Beltsville Laboratory,
Building 580 BARC-East, Powder Mill Road, Beltsville, MD 20705, United States of America
(Vessela Mavrodieva; email: vessela.a.mavrodieva@aphis.usda.gov; tel.: +1 3013139208; fax:
+1 3023139232).

Equipe de Virologie Institut National de la Recherche Agronomique (INRA), Centre de Bordeaux, UMR
GD2P, IBVM, BP 81, F-33883 Villenave d’Ornon Cedex, France (Thierry Candresse; email:
tc@bordeaux.inra.fr; tel.: +33 557122389; fax: +33 557122384).

Faculty of Horticultural Science, Department of Plant Pathology, Corvinus University, Villanyi ut 29-
43, H-1118 Budapest, Hungary (Laszlo Palkovics, email: laszlo.palkovics@uni-corvinus.hu; tel.:
+36 14825438; fax: +36 14825023).

Institute of Virology, Slovak Academy of Sciences, Dubravska, 84505 Bratislava, Slovakia (Miroslav
Glasa; email: virumig@savba.sk; tel.: +421 259302447; fax: +421 254774284).

Instituto Valenciano de Investigaciones Agrarias (IVIA), Plant Protection and Biotechnology Centre,
Carretera Moncada-Naquera km 5, 46113 Moncada (Valencia), Spain (Antonio OImos;
email: aolmos@ivia.es; tel.: +34 963424000; fax: +34 963424001).

Istituto di Virologia Vegetale del CNR, sezione di Bari, via Amendola 165/A, 1-70126 Bari, ltaly
(Donato Boscia; email: d.boscia@ba.ivv.cnr.it; tel.: +39 0805443067; fax: +39 0805442911).

Sidney Laboratory, Canadian Food Inspection Agency (CFIA), British Columbia, V8L 1H3 Sidney,
Canada (Delano James; email: Delano.James@inspection.gc.ca; tel.: +1 250 3636650;
fax: +1 250 3636661).

3asBKa Ha TEPEeCMOTpP AMArHOCTHYECKOTO MPOTOKONAa MOXKET OBITh MpeCTaBlieHa HaIMOHAJIbHOM
opranuzanmeil mo kapaHtuHy W 3amure pactenuil (HOK3P), pernonanbHol opraHuzanuerd 1o
kapantuHy u 3ammre pacteHuidt (POK3P) wnm BcmomorarenbHbIMH opraHamMu Komucceun 1o
¢urocanutapusiM Mepam uepe3 Cexperapmar MKK3P (ippc@fao.org), kotopsiii mnepemaer ee
TexHHUUECKOHN IrpyMIie 3KCIEpTOB Mo pa3paboTke AuarHocTuueckux mportokonos (TIILT).

8.  BpIpaxkeHHe NPU3HATEILHOCTH

B pa3paboTke HACTOSIIETO TUATHOCTHUECKOTO MPOTOKOIA MpuHUMau yuactue: M. Cambra, A. Olmos
u N. Capote (IVIA, Ucnanus (cMm. nmpeapiaymuii pasnen)), N.L. Africander (Kadenpa cennsckoro,
JIECHOTO W pBIOHOTO XO03siicTBa, YHuBepcurer Cremrenbom, FOAP), L. Levy (MunucrepctBo
cenbekoro xo3siictea, CILIA (cM. npensinymuii paszzen)), S.L. Lenardon (MucTUTYT uTomaTanoruu u
¢usnosornn  pacteHuid — HalMoOHAaJIBHBIA HMHCTHUTYT CEIbCKOXO3SHCTBECHHOBIX TEXHOJIOTHIM
(IFFIVE-INTA), Kopno6a, Aprentuna), G. Clover (JTabopaTopust 30pOBbsSI pACTEHHM M 3KOJIOTHH,
MunuctepcTBO 0a30BbIX OTpaciel 3xkoHoMukH, Oknenn, Hosas 3emanaus) u D. Wright (I'pynmna mo
BOIIPOCAM 3I0pOBbSL pacTeHuil, lLleHTpambHas HaydHas maGopartopus, Coux XaTToH, MOpK,
Coemunentnoe KoposeBcTso).
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9. ChnpaBouHble MaTepHAJIbI

B nacrosmeM mnpuiokeHHHM MOTYT BcTpeyaTbesl ccbulkd Ha MCOM. MCOM pa3smenieHsl Ha
Mexnynapoasaom ¢urocanutapuom moprase (M®IT) mo ampecy: https://www.ippc.int/core-
activities/standards-setting/ispms.
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WUcTopusa ny6nukaumm
Uemopusi ny6nukayuu He siensiemcs ogpuyuansHbiM pazdesom cmaHdapma.

Hacrosiwas uctopums ny6rmkaumm OTHOCUTCS TOSTBLKO K BEPCUM Ha PYCCKOM si3bike MMorHyto
UCTOpMio NYBNMKaLMM CM. B aHIMMACKON Bepcun cTaHaapTa.

2018-08 KC yteepaun Ol oT umexHn KOM.

MC®M 27. MpunoxeHue 2. Plum pox virus (2018). Pum, MKK3P, ®AO.

2020-01 TJIA gns Pycckoro sspika um Cayxba muceMeHHoro mepesoga PAO
nepecmorpenu jaHubll JIII u  Cekperapuar MKK3P BHec cooTBeTCTBYMOIINE

HU3MCHCHU .

WcTopusi nybnukauum nocnegHuin pas obHoeneHa: 2020-01
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MKK3P

MexayHapoaHast KOHBEHLMS MO KapaHTUHY W 3aLynTe
pactenuin (MKK3P) npeactasnseT cobon mexayHapogHoe
corfaLlieHue no 3alLuTe pacTeHui, Lenblo KOTOpOro SBNSAETCS
3alLuMTa KyNbTUBUPYEMBIX M OUKOPACTYLLMX pacTEHNIA 3a CHET
NPeAoTBPaLLEHUS MHTPOAYKLMM U pacnpoCTpaHeHUs BpeaHbIX
opraHnamoB. CerogHs MeXayHapoAHble Moe3aku 1 TOproBIs
nMetoT Gonbluee 3HaYeHKe, YeM korga nubo paxblue. Mo
Mepe TOro, Kak oAy 1 ToBapbl NEpeMeLLatoTes No MUpY, OHU
nepeHocsT ¢ cobO onacHble ANs pacTeHNI OpraHN3Mbl.

Opranusaums
¢ bonee 180 cTpaH sBns0TCA AOroBapuBaroLLneMcs
ctopoHamu MKK3P.

¢ Y Bcex uneHoB KoHBeHUuM nMeeTcs HauoHanbHas
OpraHu3auus no kapaHTuHy u 3awmte pactenuin (HOK3P)
1 ocprLmanbHbIi KOHTaKTHbIA agpec MKK3P.

¢ [leBATb per1MoHasbHbIX OpraH13aLuii No KapaHTUHY
3awmte pacteHui (POK3P) copeicTByOT BHEAPEHNIO
nonoxexnit MKK3P B cTpaHax.

¢ HOK3P B3anmogencTBytoT ¢ NpounbHbIMY
MeX/yHapOLHbIMM OpraH13aLMsaMu C LieMNbio COAENCTBIS
pasBUTUIO PEMYOHANBHOTO M HALMOHAMbHOrO NOTEHLMana.

¢ [learenbHocTb cekpetapuata MKK3P obecneunBaetcs
MpoAOBONLCTBEHHOM W CENbCKOXO3SMCTBEHHOM
opranusaumen O6beanHeHHbIx Hauui (PAQ).

MexpyHaponHas KOHBEHLMA NO KapaHTUHY U 3awuTe pacteHuin (MKK3P)
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