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rpubOB, AMArHOCTMYECKUX M JICUEOHBIX OHOIPENaparoB, KUBOTHBIX W PACTUTENBHBIX TKaHEW U
npoaykToB [1]. B mporecce nuodunuzanuy MporUCXOaUT COXPaHEHUE OMOJIOTUYECKOW aKTUBHOCTH
MPErmapaToB M BBICOKOH IKU3HECMOCOOHOCTH MUKpOOpraHu3MoB. CoxpaHeHHE OHOIOTHYECKON
AKTUBHOCTH SIBJIETCS BaXKHBIM aCIIEKTOM IIPH MPOU3BOICTBE MPENapaToB.

Lenpt0o gaHHOTO HCCIEIOBAHUS SIBISETCA W3YYCHHE COXPAHHOCTH AaHTarOHUCTUYECKOU
aKTUBHOCTH Ipernapara 1nocie JM0(QUILHOrO BHICYIIUBAHUS.

MarepuaJbl 1 MeTO/bI

OOBEKTOM HCCIICAOBAHUS SIBJIACTCS JUO(PUIBLHO BBICYIICHHBIH KOMOMHHPOBAHHBINA Iperapar
Ha ocHOBe Oakrepuii poxa Lactobacillus um pacTUTENIBHBIX 3KCTPAKTOB. AHTArOHHCTHYECKYIO
aKTUBHOCTb IIperapaTa H3y4ajd I10 OTHOLICHHIO K YCJIOBHO NAaTOI€HHBIM MMKPOOpPraHM3MaM:
Escherichia coli, Staphylacoccus aureus, Candida albicans, Serratia marcescens.

B pesynpraTe unccienoBaHUMM AHTArOHM3M MPOBOAMIM METOAOM JIYHOK B CJO€ arapa,
CoJIepKallero TECT-IITaMM, IPOOOYHBIM CBEPJIOM BBIPE3aJIH JIYHKH JUAMETPOM 5—7 MM [2] U B Hee
MOMEIIATN ONPEACTICHHOE KOJIMYECTBO JIMOPHUIN3UPOBAHHOTO Mpenapara. O0 aHTaroHUCTHYECKON
aKTUBHOCTH CYJWJIHM MO 30HE OTCYTCTBHSI POCTa TECT-IITAMMOB BOKPYI KOJIOHMHM HCIBITYEMOTO
KOHCOPLIMYMa JIAKTOOAITHILI.

Pe3yabTaThl M 00CY:KIEHHS.

ITo aHTaroHMCTUYECKON aKTHBHOCTH HaOmroanach qudepeHnnanus mo 4 cTeneHsM: HyJeBas
- MPU IIHPUHE 30HBI OTCYyTCTBHS pocta 1m0 1,0 MM, Huskas - 1,1-4,9 mm, cpenuss - 5,0-8,9 mm,
BbIcOKas 9,0 MM u Goitee [3].

B pesympraTe TpOBENEHHBIX HCCICIOBAHUM Ipemapara TMocie JUOPWIM3AMHA — HA
AHTArOHUCTHYECKYIO aKTUBHOCTD TOKAa3aTeb CPEAHEro 3Ha4YeHUs 30HbI aHTaronusma E. coli — 16
MM, S. aureus- 14 mm, C. albicans- 13 mm um S. marcescens — 15,5 MMm. DTH JaHHEIE
CBUACTEIBCTBYIOT O COXPAaHEHMH MHUKPOOPTaHM3MaMH IOciie  JTHO(MUIN3AIUU  BBICOKOI
AHTArOHUCTHYECKON aKTHBHOCTHU 10 OTHOIICHHIO K TECT-KYJIbTYPaM.

BriBoabI
Takum obOpas3om, B pe3ynbTare paboThl ObUT IMOATOTOBIEH KOMOMHUPOBAaHHBIM Ipenapar Ha
ocHoBe Oaktepmii poma Lactobacillus u pacTUTeNbHBIX 3SKCTPAaKTOB, KOTOPBIH 0OJaga
AQHTarOHUCTUYECKONH aKTHUBHOCTBIO MOCJIE JHO(UIBHOTO BBICYHIMBaHUA. [lolydyeHHbIE IaHHBIE
MOKa3bIBAIOT, YTO KOMOWHHPOBAHHBIA TMpermapar Iocie JTHOQWIN3AIUN COXPAHSET CBOIO
OMOJIOTMYECKYI0 aKTUBHOCTD U BBICOKYIO )KM3HECITIOCOOHOCTh MUKPOOPTaHU3MOB.
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RNA silencing is one of the main defense mechanisms employed by plants to fight viruses.
Plant viruses are pathogens which are composed mainly of a nucleic acid (genome) normally
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surrounded by a protein shell (coat). They replicate only in compatible cells, usually with the
induction of symptoms in the affected plant. The RNA silencing system not only provides defense
against viruses but also against activation of transposons and transgenes. Furthermore, it is involved
extensively in developmental control through the microRNA (miRNA) pathway. Thus, it is a
generic endogenous system, one function of which is to respond to virus infections.

Key words: RNA interference, P19, viral diseases, RNA silencing

RNA interference (RNAI) is one of the most important cellular mechanisms involved in
RNA metabolism, and plays an important role not only in the processes of mMRNA stability
modulation and degradation, but also in the regulation of mRNA translation, transcription of genes,
maintenance of chromatin structure and the integrity of the genome [1]. In plants, this mechanism
was originally called the posttranscriptional gene silencing or PTGS and was considered as the main
cellular mechanism for protection against viruses [2]. It has also been found that many viral proteins
are capable of inhibiting the cellular process of RNAI and thereby providing viruses with the
conditions for propagation in plant cells [2, 3]. Nowadays there are a lot of methods in identifying
viral infections. Many of them require the uses of radioactive isotope and presence of specific
antibodies. Development of new inexpensive methods for viral infections quick identification is
important methodological approach in studies of viral diseases. It is predicted that in the foreseeable
future the role of virus diseases of plants will increase. The globalization of agriculture, the
development of international trade in crop products and the expansion of international exchanges of
seed and plant material contribute to the introduction of viruses into new regions. Among the new
(emerging) infectious diseases of plants, discovered in the last decade, almost half have a viral
nature. The number of known viruses is continuously increasing, and global warming expands the
areas of insect vectors and contributes to the spread of virus infections [4].

On the other hand, the world practice shows that the use of virus-free ("virusless™) seed and
planting material allows to increase the productivity of crops by tens of percent [5]. This possibility
of intensification of crop production is especially relevant in connection with the forecasted growth
in demand for food, fodder and fuel resources. For a radical reduction in the severity of viral
infections, a transfer of crop production to a virus-free basis is necessary.

The article under discussion is “Extreme resistance as a Host counter-counter defense
against viral suppression of RNA silencing”. It is written by Sansregret R, Dufour V, et al. in 2013.
The authors give full coverage to RNA silencing and provide evidence that specific Nicotiana
species are able to sense and, in turn, antagonize the effects of P19 by activating a highly potent
immune response that protects tissues against Tomato bushy stunt virus infection. This immunity is
sallcylate and ethylene-dependent, and occurs without microscopic cell death, providing an example
of “extreme resistance” (ER). Furthermore, authors show that the capacity of P19 to bind sRNA,
which is mandatory for its VSR function, is also necessary to induce ER, and that effects
downstream of P19-sRNA complex formation are the likely determinants of the induced resistance.
Accordingly, VSRs unrelated to P19 that also bind SRNA compromise the onset of P19-elicited
defense, but do not alter a resistance phenotype conferred by a viral protein without VSR activity.
These results show that plants have evolved specific responses against the damages incurred by
VSRs to the cellular silencing machinery, a likely necessary step in the never-ending molecular
arms race opposing pathogens to their hosts [6]. The authors of the following articles developed the
distinction of effects of P19 RNA silencing suppressor on small RNA mediated pathways in plants.
Kontra L., Csorba T., et al authors’ work aim was to understand the effects of the tombusviral P19
suppressor on endogenous and antiviral silencing during genuine virus infection. They showed that
ectopically expressed P19 sequesters endogenous small RNAs (SRNAs) in the absence, but not in
the presence of virus infection. Their presented data question the generalized model in which the
sequestration of endogenous sRNAs by the viral suppressor contributes to the viral symptom
development. In addition, they showed that P19 preferentially binds the perfectly paired ds-viral
small interfering RNAs (vsiRNAS) but does not select based on their sequence or the type of the
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5'nucleotide. Finally, co-immunoprecipitation of SRNAs with AGO1 or AGO2 from virus-infected
plants revealed that p19 specifically impairs vsiRNA loading into AGO1 but not AGO2. Their
findings, coupled with the fact that P19-expressing wild type Cymbidium ring-spot virus
(CymRSV) overcomes the Nicotiana benthamiana silencing based defense killing the host, suggest
that AGOL is the main effector of antiviral silencing in this host-virus combination [7].

Taking into consideration the fact that the cosuppression is due to either transcriptional gene
silencing (TGS) or posttranscriptional gene silencing (PTGS) or, possibly, a combination of the two
of this led to the realisation that plants have a defense system against “foreign” nucleic acids, or a
similar defense system. In addition the RNA silencing system not only provides defense against
viruses but also against activation of transposons and transgenes. Furthermore, it is involved
extensively in developmental control through the microRNA (miRNA) pathway. Thus, it is a
generic endogenous system, one function of which is to respond to virus infections.
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[TpoGiiema paHHEro JETCKOTO ayTH3Ma He HOBasl Ha CETOHALTHUM JeHb. 3a TOCIEAHHIE TOIbI
B Halllel cTpaHe W 3apyOekoM Bce OOIbINe HCCIeA0BAHNMN, MIOCBAMICHHBIX MTPOOIIEMaM 3THOJIOTHH,
nmaToreHe3a JETCKOrO0 ayTH3Ma, TNPOSBICHHUSIM AayTUCTHYECKHX COCTOSHUN B  Pa3iIMYHBIX
KIIMHUYECKUX CTPYKTYpax.

[To nanapiM MuHHCTEpCTBA 00pa3oBaHus U Haykd, B Kazaxcrane odunnaibHO MPOKUBAET
OKOJIO JIBYX ThICSIY JIeTel ¢ AMarHo3oM "ayTu3Mm" U ¢ KaXKIbIM roJoM 3Ta 1nudpa pacTéT, Tak Kak
naneko He Bcerna B Kaszaxcrane aetsiM ¢ nuarHo3oM paHHuid netckuit aytusm (PIIA) moryr
MMOCTABHUThH MPABUIBHBINA TUArHO3. A 10 nH(popManuu BceMupHO# opraHu3aiiiu 3JpaBoOOXPaHCHHUS,
npuMmepHo 1% HaceneHus 3emMild CTpagaeT OT ayTu3Ma, U KaKIbIA TOJi KOJIUYECTBO TAKUX JIIOAEH
yBenuumuBaercs Ha 13% [1].

AyTH3M - DOTO TIOKM3HEHHOE HapyIIeHHE HEPBHOW CHCTEMBI, TMPEMATCTBYIOIIEE
CIIOCOOHOCTH 4eJloBeKa o0Imarbes ¢ qpyruMu. Co BpEMEHHU CaMbIX PaHHUX SIHIEMHOIOTHICCKIX
obcnenoBannii B 1960-x romax cramo AOCTYITHO MHOXKECTBO JaHHBIX, CBHJETEIbCTBYIOIINX O
ropa3zo Ooyiee BBICOKOW PACIPOCTPAHCHHOCTH JAHHOTO COCTOSIHHS, YeM CYHMTAJIOCh paHee
(Fombonne, 2003, 2005; Fombonne, Quirke, Hagen, 2011). B HacTosiiiee BpeMsi mpu3HaeTcs, 4TO
HEKOTOPBIC JIFOJIH C TAKHM COCTOSTHUEM CITOCOOHBI BECTH HE3aBHUCHMYIO U IOJTHOICHHYIO KHU3Hb, B
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