Biological plant protection products:

new delivery systems

A stable trend in the development of plant
protection products (PPP) is “biologization”, i.e. the
creation of biological PPPs based on biomolecules
of living organisms or their producers. A promising
approach in this field is the use of RNA interference,
in particular, in the SIGS (spray induced gene silenc-
ing) variant, when RNA interference “agents” (dsRNA)
are delivered to the surface of plant leaves in the
form of a spray. As promising delivery systems, var-
ious scientific groups are trying chitosan nanopar-
ticles, nanoscale structures based on layered double
hydroxides (LDH), bentonite, etc.

Scientists from the Chair of Polymer and Crys-
tal Physics, Faculty of Physics, M.V.Lomonosov Mos-
cow State University, together with their colleagues

Fig. 1

Schematic representation of the formation of
branched wormlike micelle (WLM) with low
zero-shear viscosity (bottom) and elastic
WLM-nanoclay junction (top).
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CxemaTnyeckoe n3obparkeHne obpasoBaHus
pa3BeTBNEeHHON YepBeobpa3sHoi muuennbl (YHOM)
C HU3KOW BA3KOCTbIO (BHU3Y) 1 ynipyroe
coeanHeHve YOM-HaHornnHa (BBepxy).
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from FLNP JINR within the framework of long-term
cooperation, carry out structural investigations of
smart soft materials based on polymer macromol-
ecules, surfactants and colloidal particles. One of
their recently published papers [1]is devoted to hy-
drogels based on micellar chains of surfactants and
colloidal particles capable of reversibly transitioning
from the state of an elastic body to a state of a low-
viscosity liquid due to the destruction and recovery
of the structure. The reason for this unusual effect
is that the components of the system in water envi-
ronment are assembled into long chains, forming a
three-dimensional network structure through phys-
ical rather than chemical interactions. They are
strong enough for the system to have elastic prop-
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BuocpepncTea 3aWmMTbl PaCTEHUMN:
HOBble CpeacTBa AOCTAaBKMU

YCTOMUMBBIA TPEH B Pa3BUTUN CPEACTB 3a-
WmTbl pacteHunn (C3P) — «buonormsaumsa»: cosna-
Hue 6uonornyecknx C3P, Ha ocHoBe Griomornekyn
XKMBbIX OPraHM3MOB UK KX NpoayLueHToB. MHoro-
obelLaoL M NOAXOA0M ABNAETCA NCMOIb30BaHNe
PHK-nHTepdepeHL, B YaCTHOCTM — B BapuaHTe
SIGS (spray induced gene silencing ), korga «areHTbl»
PHK-nHTepdepeHunn (auPHK) poctaBnAwTca Ha
NMOBEPXHOCTb INCTbEB PAaCTEHNN B COCTaBe Crpes.
B KauecTBe NnepcrneKTBHbIX CMCTEM AOCTaBKU Pas3-
NNYHbIE HAaYYHble FpyMnbl NPO6YIOT HAHOYACTULBI XM~
TO3aHa, HaHOpPa3MepHble CTPYKTYPbl Ha OCHOBE CJ10-
NCTbIX ABOVHbIX rapokcraos (LDH), 6eHTOHWT 1 T. 1.

YyeHble kadeapbl GM3MKN NOMIMEPOB U KpU-
cTannoB ¢um3mnyeckoro pakynsteta MI'Y coBMeCTHO
¢ konneramu u3 JIHO ONAN B pamkax mHoronet-

Hero coTpyaHMYeCTBa NPOBOAAT CTPYKTYpPHbIE UC-
CNefoBaHMs YMHbIX MAFKMX MaTePMasioB Ha OCHOBE
MOSIVIMEPHbIX MAaKPOMOSEKYJT, MOBEPXHOCTHO-aKTVB-
HbIX BELWECTB U KONMOWAHbIX YacTul. OgHa ns nx
HefaBHO ony6nKoBaHHbIX PaboT [1] nocBAweHa
rMaporesiiM Ha OCHOBE MULIENNIAPHbIX Lienel no-
BEPXHOCTHO-aKTUBHbIX BELLECTB 1 KONNTOUAHbIX Ya-
CTUL, CMOCOBHbIX 06PATUMO NepPEexoanTb U3 COCTO-
AHWA YNPYroro Tefla B COCTOAHUE HU3KOBSA3KOM
XKMBKOCTM 6rarofaps paspyLleHNto 1 BOCCTaHOBIe-
HUIO CTPYKTYpbI. [MpryrHa JaHHOTO HEOObIYHOTO
3pdeKTa B TOM, YUTO KOMMOHEHTbI CUCTEMbI B BOA-
HOW cpefie cOOMPaLOTCA B AJIVHHbIE Lienin, 0bpasyto-
LLMe TPEXMEPHYIO CETHATYHO CTPYKTYPY 3a cUeT Gpursu-
YeCKunX, a He XUmmnyeckux sammoaenctsun. OHM
[OCTAaTOYHO MPOYHble, YTObObI CcUcTema obnagana

[1] Molchanov V.S. et al., J Mol Liq 314 (2020). https://doi.org/10.1016/j.molliq.2020.113684.

erties, but under external influence, chains several
tens of micrometers long can be divided into thou-
sands of pieces, so the network structure will be de-
stroyed. The advantage of smart systems is the
complete reversibility of these transitions. These hy-
drogels filled with clay nanoplates can be used as
nanocontainers for targeted delivery of agents.
The research results have already attracted the
attention of BPPP developers:“Our company, the In-
ternational Laboratory “Resistom’, a resident of the
Skolkovo Innovation Center, is developing a new
generation of plant protection products. One of the
key tasks is to improve the delivery efficiency of the
developed target RNA complexes. We are following
with interest the results of the group of scientists
from the Faculty of Physics of Moscow State Univer-
sity, who are studying various options for potential

Fig. 2
SANS scattering curves for some of the

studied samples. The inset represents the
analysis proving the cylindrical local shape

of the scatterers. 'E
o
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JKcnepuMmeHTasibHble KpUBble pacceaHmns
MYPH pnns HekoTopbix 06pa3uoB. paduk
Ha BCTaBKe npefcTaBnsaeT aHanus3, 4eMOoH-
CTPUPYOLWNA LUIAVHAPUYECKUA TN
noKanbHon GopMmbl NccneayemMbix
06BbEKTOB.

ynpyruMmy CBOMNCTBaMU, HO NMPW BHELLHEM BO3[el-
CTBMN Lienu ASIMHON B HECKOMNbKO JeCATKOB MUKPO-
METPOB MOTYT OblTb pPa3fefieHbl Ha TbICAYN KyCOu-
KOB, MO3TOMY ceTyaTas CTPYKTypa Oynet paspy-
weHa. lMpenmyLecTBo NHTENNEKTYalbHbIX CUCTEM
B MOJIHOW 06PATUMOCTV TaKNX nepexopos. Pa3pabo-
TaHHble rMaporenu, HanoIHEeHHbIe HAHOMIACTUHAMK
FVIHbI, MOTYT 6bITb MCMONb30BaHbl Kak HAHOKOH-
TeHepbl 41A HanpaBieHHOW [OCTaBKM BELLECTB.
Pe3ynbTaTbhl nccneqoBaHui yxKe NpUBAEKIN K
cebe BHMMaHMe pa3paboTunkos bC3P: «<Hawa kom-
naHua «<MexayHapogHas Jlabopatopusa «Pe3ncTom,
pe3ngeHT VIHHOBaLUMOHHOrO LeHTpa «CKONKOBOY,
pa3pabaTbiBaeT cpefcTBa 3alMTbl PacTeHUA HO-
Boro nokosnenHus. OgHoM 13 KN4eBbiX 3a4ay AB-
nAeTcA nosbiweHne 3GHGeKTMBHOCTY [OCTaBKM CO3-
naBaemMbix LeneBbix PHK-komnnekcos. Mbl € NHTe-
pecom cnefum 3a pesynbraTaMu rpymnrbl YYeHbIX
dunsnueckoro pakynoreta MI'Y, 3aHMMatOLWMXCA UC-

delivery systems for RNA molecules. Structural
methods, including neutron scattering, prove to be
useful for establishing the relationship between
structural and functional properties, which opens
up opportunities for developing a new class of bio-
molecular drugs and their use in the agro-industrial
complex,” A.A.Chuenko, founder of the DokaGene
group of companies.

“Neutron methods occupy an important place
in the arsenal of structural methods that we use in
soft matter research. They allow us to get informa-
tion about the size, shape of the structural elements
of the sample, as well as on the emergence of inter-
nal order. Moreover, in some cases these data can
be obtained for a sample in its initial state,
V.S. Molchanov, Chair of Polymer and Crystal
Physics, Faculty of Physics, MSU.
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cnefoBaHMEM pPa3IMYHbIX BapUaHTOB NOTeHUManb-
HbIX cpeAcTB AocTaBkM PHK monekyn. CTpyKTypHble
METOfbl, B TOM Y/C/le HENTPOHHOE paccenaHne, OKa-
3bIBAlOTCA MONE3HbIMW ANA YCTAHOBJIEHWA CBA3EN
«CTPYKTypa — GYHKLOHaNbHble CBOMCTBa», YTO OT-
KpbiBaeT BO3MOXKHOCTU A1 CO3[aHNA HOBOTO Kiac-
ca 6rioMoneKynApHbIX NpenapaToB 1 UX UCMOb30-
BaHWA B arporpoOMbILLIIEHHOM KOMMIeKce», —
A.A.YyeHKo, yupepuTtenb rpynnbl Komnanuin «[o-
Kal>KnH».

«HenTpOHHblIe MeTOoAbl NCCIe[0BaHNA 3aHU-
MaloT BaXHOe MeCTO B apcCeHane MCnosb3yeMblxX
HaMW CTPYKTYPHbIX METOA0B B 0651acTu soft matter.
OHwn no3sonAatoT n3eneyb MHGopmaLlmio o pa3me-
pax, dopme cocTaBnALLWMUX 06paszeL, CTPYKTYPHbIX
3NeMeHTOB, O BO3HUKHOBEHMNW BHYTPEHHEero no-
pagka. [pnuem B page cnyyaes 3TO yaaeTca cae-
natb Ansa obpasua B ero MCXOAHOM COCTOAHUNY, —
B.C.MonuaHos, kad. Monumepos, ¢pus. ¢-1, MI'Y.






