OT13bIB
Ha aBTOpedepar ruccepranun Xao L[3urxkao
«HccreoBanue MOJIEKYIISIPHBIX MEXaHU3MOB JISHCTBHS IECTHUIIUIOB HA
(hOTOCHHTETHYECKHI alapat BBICIIMX PACTEHHIN, IPE/ICTABICHHYIO Ha
COMCKaHHe y4€HOMU CTENeHH JIOKTOpa GU3UKO-MaTeMaTHIeCKUX HAYK 110
crienranbHocTH 1.5.2 — «buodusukay.

Jluccepraimonnas pabora Xao I[3MHXA0 TOCBSIEHA HCCIIEN0BAHUIO
BO3/ICHCTBUIO Ha pacTEeHUs HEOHMKOTHHOWIHBIX uHcekTuimmor (HN), KOTOpBIE
IIPUMEHSAIOTCA B CEIbCKOM XO3AHCTBE JUIA 3alllUThl PACTEHWH OT HACEKOMBIX,
IOCUCTBYsl 4Yepe3 B3aUMOJCHCTBHE ¢ HHUKOTHHOBBIMH Al THIXOJMHOBBIMU
pelenTopaMy B HEPBHOW CHCTEME BpeAMTENeld, YTO MPUBOAMT K MX rubemu. K
pacnipoctpan€HHbiM HU oTHOCATCS MMUIaKiionpu i, THAMETOKCAM U KJIIOTHAHUIHH.
Cy1uecTBYIOT MPOTHBOPEUHBEIE MaHHble O Bo3jeiicTBiun HU Ha pactenus: ¢ oHOM
CTOPOHBI, OHM MOIYT IIOBBIIIATH BCXOXECTh CEMSH, CTPECCOYCTOMYMBOCTEL U
(DOTOCHHTETUIECKYIO aKTMBHOCTS, C APYTON CTOPOHBI, X IPUMEHEHHE IPUBOUT K
OJIOKMPOBKE  (POTOCHHTETHUECKHX IIPOIECCOB M OKHMCIHMTEIBHOMY —CTpeccy.
YBenudenue akTUBHbIX GopM kucaopona (ADK) BiuseT Ha BASKOCT U DYHKIIHH
KJICTOYHBIX MeMOpaH, aKTUBHUPYsS 3al[UTHbIE MEXaHMW3MbI pacTeHuil. Takum
o0pa3oM, HCCIIe/0OBaHHE MOJIEKYISPHBIX MeXaHH3MOB Bo3ieiicteus HU mHa
(QOTOCHHTETHYECKUH amnmapaT U MHIMEHTHl DPAacTeHHH SBJIACTCS aKTyalbHOM
3a/1a4en.

B xoze BbImonHeHus nuccepTaloHHON paGoTel Xao 1[3HHkKA0 mOTydeHs!
HOBBIC HAy4HBIC pE3YJIbTATHI, CPEIX KOTOPBIX JIOKa3aHHAas CBA3b MEXKIY
yBenudyenueM cojepxanus ADK u usMeHeHusiMM B (opme XJIOPOIIACTOB,
MepexolsIIel ¢ TUCKOBUIHON Ha chepruecKyro, a TaKKe CHUIKEHUEM BSI3KOCTH MX
MeMOpaH B pesynbrate JeficTBUs Iectunua kinotuanuauna (KJI). I1pu u3yuenun
BoszeicTBus THamerokcama (TMX) Ha orocHHTeTHYECK I anmapar KyKypys3sl,
BKJIFOYas pasHble METO/bI BHECCHHS (ONPHICKMBAHNE U IIPUKOPHEBOE IIOJIMBAHKUE),
OBIIO YCTAHOBIEHO, YTO M3MEHEHMS Ha aKUeNTOpHOH cTopoHe (orocucTeMbl 11
(®CII) cBs3aHBl ¢ yMEHBIICHHEM IEPeHOCca SJIEKTPOHOB M (yHKLHOHATBHOMN
akrtuHocTH DOCII (PI ABS), ocobenno nist nHOpeanoi muauu zppl 225, a Taxke ¢
M3MEHEHHAMH KOH(OpMAI[MU MOJIEKYJ KAPOTHHOUIOB, XapaKTEPHBIX Ul PA3HBIX
FEeHOTUIOB KYKypy3sl. B pesynprare Bosmeitctsus KJI na dortocmnTerHyeckmit
ammapar XJjoporiacros (B npucyrersud DCBQ) oTMeueHo CHIKEHHE KOJIHYECTBA
nentpoB OCII, crocobHbIX mepenocuTs anekTporsl o Qa k Qp. Kpowme Toro,
newcraue KJI na aktuBHble yactuns @CII, oTBeyaronye 3a BoIIeIcHIE KHUCII0pOo/ia,

TAKKe IPUBOJUT K CHHIKEHHIO CKOPOCTH 3TOrO IIPOIlEcca, YTO COTJIacyeTcs ¢
3aMepamMu B XJIOpOILIacTax.



IIpezncraBnennble aBTOpoM B cBoeil paboTe pesy ibTaThl UMEIOT 6e3yCIOBHYIO
NPAKTUIECKY 0 3Ha9UMOCTh. HM npuMeHstoTest B cellbekoM X03sIiCTBE IS 3aIUThI
pacreHud ot HaceKoMbIX. [Tosyyennele faHHbIe 0 BosaeicTerun HU (TMX u KJI)
Ha MOJICKYJIAPHYIO CTPYKTYPY M (QYHKIIMA (HOTOCHMHTETHYECKUX IUTMEHTOB
KYKypY3bl MOTYT OBITh HCIIOJIB30BaHBI B CENEKIMM JUIs JUATHOCTUKU COCTOSHUS
pacTeHUN.

JI0CTOBEPHOCTH M COOTBETCTBHE HAIPABIECHUIO OMOMU3UKU OATBEPKIAETCS
6 CTaThbsMH B PElIEH3UPYEMBIX HAYYHBIX U3aHUsIX, PEKOMEHIOBAHHBIX [UIS 3aIIUTEI
B IuccepTallmoHHOM coBeTe MI'Y no cnermansaocT 1.5.2.

C yd4eroM W3JIOKEHHOTro, CYMTAID, YTO JMCCEepTAalMOHHAs paboTa
«MccnenoBanue  MOJEKYJSPHBIX ~ MEXaHU3MOB  JEHCTBHUS TECTHIHIOB HA
dorocunTeTnyeckuit anmapar BeicHMX pacTenui» Xao 1[3MHkKA0, OTBeUaeT BCeM
TpeboBaHusiM, mpenbsBisieMeiM BAK P® k xaHnugaTcKum JUCccepTalusaM, a ee
aBTop, Xao I[3umHxao 3aciy’XKMBaeT TIPUCBOEHMS CTEIEHHM KaHIUIATa
OMOJIOTHYECKUX HAYK 110 crienuansHocTy 1.5.2 - «Bbruoduzukay.

Epodees Anexcannp Cepreesuy
J.d.-M.1., 3aBeyromuii 1aboparopueit 6uopU3MKHU
®ezepanbHOe  TOCYNApCTBEHHOE aBTOHOMHOE 00pa3oBaTe/bHOE —yupexkjeHHe

BBICIIEro obpasoBanus «HanmoHanbHBIA HMCCIEOBATENBECKAN TEXHOMOTMYECKHIA
yausepcuteT « MUCHC»

Anpec: 119049, Mocksa, Jlennnckuit np-xT, 1. 4, cTp. 1

Tenedon: +7 9262653651

AJIpec dIIeKTPOHHOH’ MOUTHI: erofeev.as@misis.ru
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Review
On the author's abstract of the dissertation by Hao Jingzhao
"Study of the molecular mechanisms of pesticides' action on the photosynthetic apparatus of
higher plants," presented for the degree of Doctor of Physical and Mathematical Sciences in the
specialty 1.5.2 - "Biophysics".

The dissertation work of Hao Jingzhao focuses on the impact of neonicotinoid insecticides
(NI), which are used in agriculture to protect plants from pests by interacting with nicotinic
acetylcholine receptors in the nervous system of insects, ultimately leading to their death. Common
Nis include imidacloprid, thiamethoxam (TMX), and clothianidin (KL). There are conflicting data
on the effects of NIs on plants: on one hand, they can enhance seed germination, stress tolerance,
and photosynthetic activity; on the other hand, their use can block photosynthetic processes and
induce oxidative stress. An increase in reactive oxygen species (ROS) affects the viscosity and
function of cell membranes, activating the plants' protective mechanisms. Thus, studying the
molecular mechanisms of NIs on the photosynthetic apparatus and pigments of plants remains a
relevant task. During the course of this dissertation work, Hao Jingzhao acquired new scientific
results, including a proven link between increased ROS levels and changes in the morphology of
chloroplasts, shifting from discoid to spherical, as well as reduced viscosity of their membranes
due to the action of the pesticide clothianidin (KL). The investigation of thiamethoxam (TMX)
effects on the photosynthetic apparatus of corn, using different application methods (spraying and
root irrigation), established that changes at the acceptor side of photosystem II (PSII) are
associated with decreased electron transfer and functional activity of PSII (PI ABS), particularly
for the inbred line zppl 225, as well as conformational changes in carotenoid molecules specific
to different corn genotypes. The impact of KL on the photosynthetic apparatus of chloroplasts (in
the presence of DCBQ) noted a reduction in the number of PSII centers capable of transferring
clectrons from Qa to Qg. Additionally, KL's action on active PSII particles responsible for oxygen
release also reduces the rate of this process, consistent with measurements in chloroplasts. The
results presented by the author in this work have undeniable practical significance. NIs are applied
in agriculture to safeguard crops from pests. The findings on the impact of NIs (TMX and KL) on
the molecular structure and functions of corn's photosynthetic pigments can be utilized in selection
for diagnosing the health of plants. The reliability and relevance to biophysics are substantiated
by six articles published in peer-reviewed scientific journals recommended for defense in the
dissertation council of Lomonosov Moscow State University in the specialty 1.5.2. In light of the
above, I believe that the dissertation "Study of the molecular mechanisms of pesticides' action on
the photosynthetic apparatus of higher plants" by Hao J ingzhao meets all requirements set by the
Higher Attestation Commission of the Russian Federation for candidate dissertations, and its
author, Hao Jingzhao, deserves to be awarded the degree of Candidate of Biological Sciences in
the specialty 1.5.2 - "Biophysics."

Alexander Sergeyevich Erofeev Doctor of Physical and Mathematical Sciences,

Head of the Biophysics Laboratory

Federal State Autonomous Educational Institution of Higher Education "National
University of Science and Technology MISIS"

Address: 119049, Moscow, Leninsky Ave., 4, bld. 1
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