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NPEOUCNOBUE

Jloporue y4acTHUKH KOH(pepeHLun!

Ilepen Bamu cGopuuk Tte3ucos nokianos VII Beepoccuiickoit HayuHo# koH(epeHmn
«Y CTOMYMBOCTD PAaCTCHUH U MEKPOOPTaHM3MOB K HEOIaronpHATHBIM (aKTOpaM Cpeibl», B KOTO-
POM NIPEACTABICHBI PE3yJIbTaThl COBPEMEHHBIX U aKTyaJbHbIX UCCIICIOBAaHUH B oOnacti Gusno-
JIOTHU ¥ OMOXHMHUH PACTCHHIl, MUKPOOHOIOIHH, 3KOJIOIUH U OHOTEXHOIOTHH, HOJIyYCHHBIEC yde-
HBIMH pa3HbIX perioHoB Poccun u OnmkHEro 3apy0ekbst. DTa KOH(pEpeHIns SBIseTCs TPOI0II-
JKEHHEM CepHU KOH(EPEHINH, Hadalo KOTOPBIX Ob10 monokerno 50 net Hazan B CubupckoM MH-
CTUTYTE (PU3HOJIOTHU U OMOXMMMH PACTEHUI.

B 1976 r. 6b110 OpraHU30BaHO IIepBOE MeponpusaTe — BeecorosHoe coBemanue «Dusmo-
JI0r0-OMOXMMUYECKHE M DKOJIOTMYECKUE aCTeKThl YCTOMYMBOCTU PACTEHUH K HEOIaronpusaTHEIM
(akTopaM BHEIIHEH cpenbD» (ceHTIOpb, MpKkyTck). HnnnaTopamMu IpoBeeHus IepBoi KoHbe-
penuun ObH wieH-koppecnonaenT AH CCCP ®enop Dayapaosuu Peiimepc, k TOMy BpeMeHH
yxke ObiBIIMH aupexrop MHcTUTyTa, M 3aBefytomas Jaboparopueil (pU3HOIOrUH yCTOHUUBOCTH
pacrenuii, K.0.H. Oxrsi6puna [TaBnoBHa PogueHko.

HUpxkytck, 1984 r. OGiiee GoTo y4acTHUKOB KOH(PEPEHIUH

BriocnenctBuu Takue KOH(EPEHIINH CTaIM MPOBOAMTH HA MOCTOSHHOM OCHOBE, BIUIOTH 10
1991 r. 1980 r. — BeecotosHast koHdepenus «DU3n010rus yCTONUMBOCTH PACTEHUN K HU3KUM
TeMmrepaTypam u 3amopo3kam»; 1984 r. — Beecorosnast koHpepeHnns «YcToHYnBOCTh K Hebuia-
TONPHUATHBIM (haKTOpaM CPelibl U MPOLYKTUBHOCTBY; 1986 r. — Mepornpustie NpoxXoauio B Haua-
nie 1986 r. B Jluctesinke, ObuT opranuzoBan Kpyrisiii cron «PocT M ycTOHYHBOCTH pacTeHHiI;
1991 r. — Beecoro3nas koHdpepeHius « eHeTHuecKkiue MeXxaHn3Mbl yCTOHYUBOCTH PACTEHUH K He-
OmarompusiTHBIM (hakTopam cpeb». «Jluxuey» 90-e ocTaBuiM CBOH cie/] Ha HAy4HO# Ku3Hu WH-
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YCTOMYMBOCTb PACTEHWI 1 MUKPOOPTAHM3MOB K HEBIATOMPUATHBIM ®AKTOPAM CPE[IbI

Teauckl foknazos VI Bcepoceuitckolt HayuHON KOHEpeHLIM ¢ MexayHapoaHbim yyacTuem. VpkyTek, JiuctsstHka, 5-10 nions 2026 r

CTUTYTA, KOTOPBIH TaKXkKe MepeKUBal TPYyHbIE TObI cO Beel cTpanoit. U tonbko B 2007 r. koH-
(bepeHIuK cTamu NPOBOAUTE CHOBA. MHUIIMATOPOM M OpraHu3aTopoM KoH(epeHIHmil mocie nepe-
pbiBa cran a.0.H., npodeccop Buxrop Kupunosuu Boiinnkos.

2007 r. — Bceepoccuiickas HayuHas KoH(pepeHIUs: «YCTOHYMBOCTh pacTeHUid K Hebmaro-
npusaTHeIM (hakTopam BHewmHed cpenbi»; 2009 r.— Bceepoccuiickas HayuHas KoH(pepeHLus
«YCTOMYMBOCT PACTCHHUN K HEONAronpuaTHBIM (hakTopaMm BHemHeil cpexsl»; 2013 r. — Beepoc-
cuiickas HayuHas KoHpepeHuus: «DakTopbl YCTOHYMBOCTH PACTEHUN B AKCTPEMAIbHBIX MPHPOJ-
HBIX YCIIOBUSAX M TEXHOreHHOI cpeze»; 2016 r. — Beepoccuiickas HayuHas KOHYEPEHLUS ¢ MEXK-
JIyHapOJHBIM Yy4aCTHEM M IIKOJIbI MOJOJBIX yUEHBIX «DaKTOPBl yCTOHYMBOCTH PACTEHHUH B DKC-
TpEMalIbHbIX MPHPOAHBIX YCIOBHSX M TEXHOTEHHOH cpene»; 2018 — Bcepoccuiickas HayduHas
KOHq)epeHLll/lﬂ C MEXKAYHAPOAHBIM YYaCTUEM M IIKOJIbI MOJIOABIX Y4YCHBIX «MexaHu3MBbl yCTOi"I-
YUBOCTH PACTEHUIl M MHUKPOOPTaHM3MOB K HEOJIAaronpUsTHBIM YCIOBHSM» OblIa MpOBEICHA B
pamkax ['oxmunoro cobpanmsi OOmiectBa ¢usnosnoro pacrenuit Poccun (10-15 uromns, Up-
KyTcK); rianupyemas Ha 2020 r. MexayHapo/Has HayuHas KoHpepeHLus «PacteHus B skcTpe-
MaJbHBIX MPUPOAHBIX W AHTPOIOIE€HHBIX YCIOBMSX: OT MHJIMKATOPOB CTpecca N0 TEXHOJIOTHH
YIpaBICHUS YCTOIYMBOCTBIO» HE COCTOSIACH M3-3a snmaemun «Kosumy; B 2023 r. BriepBbIe ObI-
Jla poBejieHa BbI3aHast KoH(pepeHims — VI Beepoccuiickast HayuHass KOHQEPEHIHs ¢ MEX/TyHa-
POIHBIM ydacTHeM «Y CTOMYMBOCTh PACTEHHH W MHUKPOOPTAaHM3MOB K HEOJIArONPUSATHBIM (DaKToO-
pam cpens» (3—7 urons, Upkytck — Bonbinoe I'onoyctHoe).

B srom roxy koHgepeHuus npoBoauTcs B ro0mneiHbli i MuctuTyTa rox — 31 mapra
2026 r. CUOUBP CO PAH ucnonnumnocs 65 1et co AHA OcHOBaHMA. KpaTko ocTaHOBHMCS Ha
OCHOBHBIX HCTOPHYECKHX JTAIaXx.

Wuctutyt 6611 opranu3oBad B 1961 r. kak Bocrouno-Cubupckuit 6nogornueckuii HHCTH-
1yT CO AH CCCP Ha 6a3e Otaena 6uonorun Bocrouno-Cubupckoro ¢umana CO AH CCCP,
KOTOpBIA ObLT co3man B r. Mpkytcke eme B 1949 r. B nmexabpe 1966 r. Boctouno-Cubupckuit
ouonornyeckuit nuuctutyr CO AH CCCP peopranuszoBan B CHOMPCKHH MHCTUTYT (DH3HOJIOTHU U
ouoxumuu pacrennit CO AH CCCP. Ha ocHoBanuu ykasza [Ipesumenra PCOCP 8 1991 r. Un-
CTHUTYT Bolel B coctaB Poccuiickoii akagemun Hayk. B 1992 r. IHCTUTYT mosiy4ui cBoe coBpe-
MeHHoe Ha3BaHHe — CHOUPCKHI HHCTUTYT (DU3UOJIOTHH U OMOXUMHH pacTeHuit CHOMPCKOro OT-
nenenust Poccuiickoit akanemun nayk (CUOHUBP CO PAH).

=y |

FOOWYHOE COBPAHWUE
OELECTBA ®M3MONOroB PACTEHWN POCCUHM;
. o 2016 r. 2

Apyrce, 4 2 =

Hpkytck, 2018 r. O6miee poTo yuacTHUKOB KOH(DEPEHLHU
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Boasioe I'onoycrHoe, 2023 1. Yuacthuku Kpyrioro crona
«Okonoruyeckue mpoodnems [Ipudaiikanbs u MyTH UX PELICHUS»

IlepBeiM pupexTopoM u opranuzaropom Mucrtutyra ¢ 1961 mo 1976 r. 6bu1 BhIIICYIIOMS-
HYTBI M3BECTHBIH (usuonor pacrenuit, ydenuk H.U. BaBumosa, mnpodeccop, unen-
koppecniorienT AH CCCP ®enop Dayapaosuy Peiimepc. C 1976 mo 2002 r. UHCTHTYT BO3Ii1aB-
st wieH-koppecnoraeHT PAH, npodeccop Propuk Koncrantunosuy Canses. C 2002 mo 2017 r.
JpekTopoM Obut 11.0.H., mpodeccop Buxrop Kupunnosuu Boitnukos. C 2017 o 2026 r. Uuctu-
TyT Bo3raaBisut 1.0.H. Buktop MBanoBuu Boponun. B Hactosiee Bpemst HCIOMHSICT 00sI3aHHO-
ctu qupekropa Mucturyra a.c.-x.H. Makcum AHaTosbeBruY PaueHko.

Co nHs cBOETO OCHOBaHUSA B Aanekne 60-e rr. MHCTUTYT y9acTBOBa B BXKHEHWIINX IS pe-
I'MOHA UCCIIEJIOBAHUSAX: B TepHo crpoutenbetBa bpatckoit 'DC Obun pa3paboTaHbl peKOMeH-
AUy 1o 0opbde ¢ THYcOM, KOTOPBIH CHIDKAT IPOM3BOAUTENBHOCTh TPYJA U OCIOXKHSUT ObIT
crpouternedt 'DC. MHCTUTYT oKa3aj CyLIECTBEHHYIO MOMOILb B OCBOCHUH LICIMHHBIX M 3aJICXK-
HBIX 3eMenb peruona. [Ipu crpoutensctBe BAM pa3paboTanbl peKOMEHIALNHN MO 3AIUTE JIECOB
ot Oosie3Heil u BpeauTeneil. BriepBbie B cTpaHe pa3paboTaHa TEXHOJIOTHs CHHTE3a MHUKpPOC(hepH-
YECKUX CyIb(ONOIUCTEPOIFHBIX KATHOHNTOB aHAJIMTHYECKOTO Ha3HAYEHH, HE YCTYNMAIONIHX 10
KaueCTBY JIY4LIUM MEXIYHApOJHBIM cTaHzapTaMm. Pa3pabaThiBaroTcs ajanTHpOBaHHBIE K CYpO-
BbIM KJIMMATHYECKUM YCJIOBHSIM HOBBIC TEXHOJOTHH BBIPAI[MBAHUS KYJIBTYPHBIX PACTCHHUIA.
BriepBbie npoBeneHbI MCCIIEI0BAaHUS BEICOKOTOPHOW ()IIOPBI PErHOHa, 3a KOTOPbIE aBTOp A.0.H.
JI. 1. Manemues ynocroen IIpemun AH CCCP um. B. JI. Komaposa. bbut pazpaboran mpoexT u
OCYIIECTBJICHO CTPOMTEIBCTBO MIEPBOTO B CTPAHE OTEYECTBEHHOTO (PUTOTPOHA — CTAHIIMU MCKYC-
CTBEHHOT'0 KJIMMara, (PYHKIMOHUPYET JIO0 CUX II0p M CIIOCOOCTBYET Pa3BUTHIO HOBBIX HAIpaBiie-
HUH UCCIEIOBAHUMN.

65 net — cepbe3HBI CPOK Ul HAYYHON OpraHW3aliy. JTO BpeMs HE TOJIBKO MOJBEICHHUS
UTOTOB, HO U TOCTPOEHHMS IUIaHOB Ha Oymymiee. Ceromnst MHCTUTYT Takxke NPOIOIDKAET Pa3BH-
BaTh 3aJI0KCHHbBIC TPAAMIMU, UATH B HOTY CO BPEMEHEM, Pa3BUBATHCS M CTABHTH Iepel coOoi
BBICOKHE LienH. VIHCTUTYT SIBISIeTCS OJJHUM M3 BEAYLIMX HAyYHBIX YUPEKICHHUH, pazpabarbiBaro-
LIMX TPUOPUTETHBIC NMPOOJIEMBbI COBPEMEHHON (DM3MOJIOTHU M OMOXUMUM pacTeHHH. OCHOBHBIMU
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HAIpPaBJICHUSMU UCCIISIOBAHUI SIBIISIOTCS: MOJICKYJISIpHAs OMOJIOT Sl PACTEHHUH; CTPYKTypa TeHOMa,
TeHHAsl MH)KSHEPHsl, OMOTEXHOJIOIUS; MEXaHH3Mbl yYCTOHYMBOCTU M IPOIAYKTHBHOCTH PACTCHHIA;
PacTUTEILHO-MUKPOOHBIE B3aUMOICHCTBUS; JEHIPOXPOHOIOIHS; (PU3HOIOr0-9KOIOrHYECKUE Po-
Onembl OnopasHooOpasusi. CrnoxuBLmiicss B HCTHTYTE KOJUICKTHB MO3BOJSIET HAICATHCS Ha
YCHEIIHOe pa3pelleHue CIOXKHBIX H BaXKHBIX 3a/1a4 COBPEMEHHOH Ouosornu. B Hacrosiiee Bpems
B UHCcTHTYTe (yHKIIMOHUPYIOT 9 Maboparopuii, 1 otner; 2 cranuoHapa — 3alapuHCKHIl arposKo-
JIOTMYecKnil cranuoHap, crauumoHap «Peuxka Beiapuno». OOmias mTaTtHas YHCICHHOCTb —
165 4enoBek, U3 HUX 72 HAay4YHBIX paOOTHHKA, 15 TOKTOPOB HayK, 56 KaHAUIATOB HAYK.

Bamisin B Oyayiee Mmo3BoJsieT HaM C YBEPEHHOCTBIO CKa3aTh, YTO OCHOBHbBIC (yHIaMeH-
TanpHble 1 npukiaaHbie nccaenoBanust CUOVBP CO PAH, takue kak W3ydeHHEe TeHOMHKH, TIPO-
TEOMUKH U MeTaOOJIOMUKH PACTeHUH ¥ MUKPOOPraHU3MOB IIPH CTpeccax pa3HOW MPUPOIbI, U3y-
YeHHEe YCTOWYMBOCTH M JUHAMUKH HA3EMHBIX KOCHCTEM B MEHSIOIINXCS KIMMAaTHUECKUX YCIIO-
BHSIX U [IPU QHTPOIIOTCHHOMN Harpy3Ke, COXpaHeHHE OMOJIOrn4eckoro pasnoobpasust baiikanbckoi
Cubupu mponoinkarsess U OyIyT pa3BHBAaThCA C YUETOM aKTyalbHBIX COBPEMEHHBIX BBI30BOB U
TPEHJIOB, @ ITO 03HAYALT, YTO Y BCEr0 HAYYHOTO COOOLIECTBA, BOBICUEHHOTO B U3ydYeHHE (HU3HO-
JIOTO-OMOXMMHYECKUX OCHOB YCTOWYNBOCTH PACTCHUH N MHUKPOOPTaHW3MOB K HEOIAaroNpHsTHBIM
(axropam cpesipl OyAeT MOBOJ] BCTPETUTHCS Ha MOJISIX HAIIKX OyIyIIuX KOH(pEpEeHIid 1 00CyaUTh
HACYIIHbIC BOIPOCHI, MOACIUTHCS PE3y/bTaTaMi M HOBBIMH IOIXOJAMH B paMKax aKTyalbHBIX
HarpaBJIeHUI OUOIOTHH.

Opeanuzayuonnbvlii Komumem KoHghepeHyuu
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POJIb ®PEPMEHTOB AJIbTEPHATUBHOI'O JIBIXAHUS
MHUTOXOHJPUNA B ®POTOCUHTE3UPYIOIINX KJIETKAX
PACTEHMI ITPU CTPECCE

I'. b. BopoBckuii

CUDUBP CO PAH, UpkyTck, Poccust
borovskii@sifibr.irk.ru

KioueBble ci10Ba: akTHBHBIC (DOPMBI KHCIIOPO/1A, AIBTEPHATUBHBIC JbIXaTEIbHbIE (DEPMEHTHI,
MHTOXOH/IPUH PACTEHHH, PAa300IIEHHOE AbIXaHHe, (OTOCHHTE3UPYIOLINE KICTKU

THE ROLE OF ALTERNATIVE RESPIRATORY ENZYMES IN
PHOTOSYNTHETIC PLANT CELLS UNDER STRESS

G. B. Borovskii
SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: alternative respiratory enzymes, photosynthetic cells, plant mitochondria, reactive
oxygen species, uncoupled respiration

PacTenus UMEIOT [iBe B3aHMOCBSI3aHHBIC CUCTEMbI KIE€TOYHOM I'eHepalluy SHEPIUH — JIbIXa-
TEeNIbHYI0 U (JOTOCHHTETHYECKY10. 1 ecii B reTepoTpo(HbIX KJIETKAaX U B TEMHOTE IJIaBHAsl POJIb
B DHEPreTHYECKOM 00eCIedeHHH MeTaboNu3Ma MPHHANNIEKUT MHTOXOHIPUATFHOMY ABIXaHHIO,
TO B ()OTOCHHTE3UPYIOIIMX KIETKAX 3Ty (yHKIHIO OepeT Ha ceOst (OTOCHHTE3 B XJIOPOILIACTAX.
Postb MUTOXOH/IPHIA HA CBETY OCTACTCS MIEPBOCTEIICHHOM, HO TpaHC(HOPMUPYETCSI T APYTHX 3a-
nad. B nocnenHue rojpl cTano HOHATHO, YTO, BEPOSTHO, OCHOBHOM Il MUTOXOHIpPHH B (hOTO-
CHHTE3UPYIOMUX KIETKaX PACTCHHH HPU OCBEIICHHH CTAHOBUTCS POJIb Oydepa, MO3BOIIONIETO
JieprKath 1oz KoHTposem 6ananc npoussojctsa AT®, peryaupoBKy ypoBHS BOCCTAHOBICHHOCTH
MUPUINHHYKICOTH10B, TeHepain ADK nu ADA, a Takke ONTHUMU3UPOBATH OCHOBHBIC MeTabo-
JIMYECKHE MOTOKH, YTO 0OCOOSHHO BAJKHO MPH CTPEccax.

BakHas 4acTh U3 TUX HEKAHOHMYECKHX [JII MHTOXOHAPHH (yHKIMH oOecrednBacTcs
AJIbTCPHATUBHBIMU IbIXATCIIBHBIMU q)epMeHTaMI/I MHTOXOHﬂpMﬁ, MHOTI'M€ M3 KOTOPBIX aKTUBHBI
npu crpecce. Y Arabidopsis thaliana st depmentsr kommpytor cemp renos NAD(P)H-
neruzaporenas tumna I (ND II: NDA1-2, NDB1-4, NDC1) u nsiTh reHOB albTepHATHBHON OKCH/JIa-
361 (AOX1a-d, AOX2) u Tpu rena pasobmaromuiero 6enka (UCP1-3). B ycnosusix, Korxa SHeprus
UHTCHCHBHO BBIPA0ATBIBACTCS CBETO3aBUCHMBIMHU PEAKIMSAMH (hOTOCHHTE3a, XJIOPOIIACTHI Jie-
MOHCTPHPYIOT HEJJOCTATOUYHYIO CIIOCOOHOCTD MOCTaBiATh AT® B LUT0307b. DHEPrUs MpU 3TOM
YaCTHYHO MOCTABIISACTCS U3 XJIOPOIIACTOB B MHTOXOHAPUHM B JopMe MaJiaTa, a OKHCICHHE Majla-
ta rerepupyer HAJIH u AT®. IlepexioueHne MUTOXOHAPUI HA HECONpPsKEHHbIE (AIbTEpHA-
THBHBIE) IyTH TPAHCIIOPTA 3IEKTPOHOB ABILICTCS CIOCOOOM JOCTHKEHHs CTaOMIBHOCTH U DHEp-
ro3(pHeKTHBHOCTH (POTOCHHTE3NPYIOMIUX KIETOK.

Hccneoosanue evinonneHo npu nodoepiicke 20cyoapcmeeHHozo 3adarusi MunobpHayku
Poccuu onss CHPHUEP CO PAH (Pez. Ne HUOKTP — 125021902487-9) u Poccuiicko2o nayunozo
¢onoa (npoexm 23-24-00097, https://rscf.ru/project/23-24-00097).
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HNCCJIEAOBAHUA CUBUPCKOI'O MHCTUTYTA ®U3UOJIOT'NN
U BUOXUMUU PACTEHUI CO PAH B OBJIACTH JIECHOM
9KOJIOI'mn

B. U. Boponun*, T. U. Mopo3oBa, B. A. Ockoukos, A. I1. Cu3bix
CUDUBP CO PAH, UpkyTtck, Poccust
*bioin@sifibr.irk.ru

Kiouesbie cioBa: baiikanbckas CHOMpE, JI€CHBIE TTOKAPBI, TapareHe3

STUDIES OF THE SIBERIAN INSTITUTE OF PLANTS PHYSIOLOGY
AND BIOCHEMISTRY SB RAS IN THE FIELDS OF FOREST ECOLOGY

V.1 Voronin*, T. I. Morozova, V. A. Oskolkov, A. P. Sizykh
SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: Baikalian Siberia, forest fires, paragenese

3HAYUMBIM DKOJIOTHYECKUM (HAKTOPOM OCJIa0JICHHUS JIECOB B PETHOHE SIBIISICTCS TAKXKE pac-
MPOCTPaHEHHE U BCIIBIIIKK MAaCCOBOTO PAa3MHOXKEHHSI HACEKOMBIX-Kcmio(haroB U (uiiodaros.
ITokazaHo, 4TO WX BPEIOHOCHOCTH MOXKET BO3PACTaTh 10 SKCTPEMAILHO BBICOKOH, KOTJia OHU
CIIOCOOHBI BBI3BATh M3MEHEHHE CTPYKTYpPbl HacaIeHHH. Pa3BUTHE IBYX CEpbE3HBIX yrpo3, Ta-
KHX KaK MPOM3OLIE/NIAs SIUAEMUYESCKas BCIbIIIKA OAKTepUaTbHON BOJSIHKH U aKTHBHO Pa3BH-
BAIOLIAsICS MHBA3UsI yCCYPHIHCKOro moiurpada, B KOPHE MEHSET JIECONATOJIOTHYSCKYI0 CHTya-
LU0 — MOJ] YTPO30ii OKa3bIBAETCs CYIIECTBOBAHNE TEMHOXBOMHBIX jiecoB FOsxHoro [Tpubaiikabs,
KaK 3KocHcTeMbl. [IpakTiHuecku Bce TEMHOXBOMHBIE Jleca Xamap-/labana B Onrpkaimie msaTh JeT
OyIlyT CyLIECTBEHHBIM 00pa30M MOBPEXKICHEBI,  OKAPOOIIACHASI CUTYAIUsl CTAHET YPEe3BbIYAiTHOI.

YcTaHOBIICHO, YTO BOSHUKHOBEHHUE JICCHBIX IT0XKAPOB CONPSDKEHO C 3aCyXaMH, KOTa KOJIU-
YECTBO COJHEYHBIX IATEH yMEHbIIAaeTcsl. Pe3yibTaThl KpOcC-BeHBIIET aHaIM3a WILTIOCTPHPYIOT
CHHXPOHHOCTh MEX/y IIO)KapaMH M YHCIOM COJHEYHBIX IISITCH, KOTOpas IPOHCXOIUT B
11-1eTHEM COJTHEYHOM LIMKJIE, YTO YKa3bIBACT HA 3HAUMTEIBHYIO POJIb COJHEYHON aKTHBHOCTH B
Pa3BUTHUH 3aCYyXH H, CJIEJ0BATEIIBLHO, JIECHBIX I10JKapOB.

CexBecTpanusi AMOKCHAA yrJIeposia XBOMHBIMH JIECAMH, MPOU3PACTAIOIIMMHI Ha TEPPHUTO-
pun baiikanbsckoro npupoxaHoro pernona (bIIP), cocrasisier 354,08 mitH T, exeronHas mpoayk-
ust (OTOCHHTETHYECKOTo Kucimopoa cocrasisier 1030,0 mua T O2.

AHanu3 COBOKYITHOCTH JaHHBIX, ITOJYYEHHBIX HPHU HCCIIEOBAHUIX 3KOTOHAIBHOM pacTH-
tenbHOCTH [Ipubaiikaibs, B MepByI0 O4epe/b MOYBEHHO-T€00OTAaHUUECKUX MPOQUIICH, 1eMOH-
CTPUPYET SIBJICHUE MapareHe3a pacTUTEIbHBIX coo0IecTB. [TapareHe3 moHnMaeTcs Kak pa3BUTHE
PaCTUTENBHBIX COOOIIECTB, CXOIHBIX 110 COCTABY M CTPYKTYPE U HE OTHOCSIINXCS K 30HAIBHOMY
THITY (TI0SICY) PACTUTENBLHOCTH.
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YCTOMYUBOCTH PACTEHUI K HEBJIATOITPUSTHBIM ®AKTOPAM
CPE/1bl: 3AKOHOMEPHOCTHU U MEXAHU3MBbI

C. A. I'epacbkuH

HUIL «KypuaToBckuit HHCTUTYT» — Kyp4aTOBCKHIi KOMIIJIEKC paJMOIOTUH U arpO3KOJIOTHH,
O6uuHCK, Poccust

stgeraskin@gmail.com

KinioueBble ciioBa: pacTCHUs, MOHU3UPYIOLIEC U3ITYUCHUE, alariTalys, SITMICHECTUKA, TTOITYJISIIUNA

PLANT RESISTANCE TO ADVERSE ENVIRONMENTAL FACTORS:
MECHANISMS AND PATTERNS

S. A. Geras’kin

NRC “Kurchatov Institute” — Kurchatov Complex of Radiology and Agroecology, Obninsk,
Russian Federation

Keywords: plants, ionizing radiation, adaptation, epigenetics, populations

AnanTanys K cTpeccopaM OKPYXKAIOIIEH cpezbl sIBISIETCS BaXKHEHIIIMM CBOICTBOM pacTe-
HUii, MO3BOJISIFOIMM WM, HECMOTpPS Ha HETOJBIKHBIA 00pa3 »KHU3HHU, BBDKHUBATH B M3MEHYMBON
cpene. [loBbIeHHAsT YCTOHYNBOCTE OOJBIIUHCTBA PACTCHUH K HOHH3HPYIONMIEMY U3TYYCHHUIO IO
CPaBHEHUIO C KMBOTHBIMHU CBsi3aHa ¢ Oosee 3()(PeKTUBHOIN CUCTEMOIT aHTHOKCHIaHTHOMN 3alUThI,
cucremamu penaparun JJHK, o0pa3zoBaHreM HOBBIX PEIPOAYKTUBHBIX CTPYKTYP B XOJI€ OHTOTE-
He3a, CACPXKHMBAIOIINX JCHCTBHE BPEOHBIX MYyTAaI[Mid, a TAK)XE 3HAYMTEIBHOH HM30BITOUHOCTHIO
MIPOM3BOJICTBA CEMsH. XPOHHYECKOE PAIMALMOHHOEC BO3ACHCTBHE AaKTHBHUPYET OMOJOTHYECKHE
MEXaHU3MBI, IPUBOSIINE K MOBBIIICHUIO PaJHOPE3UCTEHTHOCTH MOMYJISIIUU. Bbicokne MoutHo-
CTH 7103 XPOHUYECKOTro OOIyYeHHUS NMPUBOIAT K OTOOPY Ha 3(p(PEeKTHBHOCTH CHCTEM penaparui,
TOTJa KaK HU3KHE aKTHBHPYIOT JMUTEHETHYECKHE MEXaHU3MBbI, KOTOpPbIE PUBOIST K MOAAepKa-
HUIO OKHCIIUTEJIBHOTO 0ajaHca, JOMOJHUTEIFHOMY CHHTE3y MIAEpPOHOB M KOHTPOIIO Iepeme-
[IeHUsT MOOMIIBHBIX T€HETHUYECKHX 371eMeHTOB. OOMydeHHe MOXET MPUBOAWUTH K HAPYIICHUIO
CBsI3€H MEXK/y KOMIIOHEHTAMHU KOCHCTEM U IIOCIEICTBUSM, KOTOPbIE MOTYT KapAWHAIBHO OTIIH-
4aThCs OT OXKUIAEMbBIX Ha OCHOBE MH(POPMAIUK 00 OPraHU3MEHHOM U TIOIYJISIIHOHHOM YPOBHSIX.
[TosTOMY HCIIOJIB30BAaHHE YKOJOTMYECKUX 3HAHUH MMEET Ba)KHOE 3HA4YCHHE /U IOHUMaHUS pe-
AKIUH TOYJISAIMI 1 SKOCUCTEM Ha BO3/IECHCTBHE CTPECCOPOB.

Tloozomoska Ooknada evinoaHeHa 6 pamkax eocyoapcmeennoeo 3aoanus HUL] «Kypua-
MOGCKULL UHCIMUMym» no meme <Hccnedosanus 6030eticmaust paouayu Ha npoyeccyl JcusHeoe-
AMETLHOCIMU PACMENUT, HCUBOMHBIX U MUKDOOP2AHUSMOG HA 2EHEMUYEeCKOM, MONEKYIAPHOM U
KJIeMOYHOM YPOGHE C NpUMeHeHueM cogpemennblx menooos» (5¢.6.3).

OcHoBHBIE MY0IMKALMK ABTOPA 110 TeMATHKe A0K/1a/1a:

Geras’kin S. Plant adaptation to ionizing radiation: mechanisms and patterns // Science Total Envi-
ronment. 2024. Vol. 916. Art. 170201. DOI: 10.1016/j.scitotenv.2024.170201

Comparative analysis of epigenetic variability in two pine species exposed to chronic radiation in
the Chernobyl and Fukushima affected zones / V. Bondarenko, S. Geras’kin, E. Bondarenko, V. Yoschen-
ko, S. Bondarenko, A. Khanova, D. Garbaruk, K. Nanba // Environmental Pollution. 2023. Vol. 330.
Art. 121799. DOI: 10.1016/j.envpol.2023.121799
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KAJIBIIMEBBIE KAHAJIBI PACTEHWI U X POJIb B OTBETAX
HA CTPECCOBBIE BO3JIEMCTBUS: COBPEMEHHOE COCTOSIHUE
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demidchik@botany.by
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CALCIUM CHANNELS OF HIGHER PLANTS AND THEIR ROLE
IN PLANT STRESS RESPONSES: CURRENT STATE OF THE ART

V. V. Demidchik
Institute of Experimental Botany of the National Academy of Sciences of Belarus

Keywords: Ca" channels, cell signalling, stress, higher plants

TeHepalys KajblUEBBIX CHIHANIOB (BPEMEHHOE MOBbINIEHHE YpoBHs akTuBHOocTH Ca’’ B
LUTOIIIA3ME), COPOBOXKIACT MPAKTHUYESCKH JTF000E CTPECCOBOE BO3JCHUCTBUE y PACTEHUM, BKITIO-
yasi 3aCOJICHHE, 3aCyXy, TSDKEJble METasllbl, IATOreHbl U OKMCIIUTENbHBIH cTpecc. 3a reHeparuio
Ca’’-curHanos B kneTke oTBeTcTBeHHBI Ca’’-mpoHmIaemMsie HOHHEIX KaHamb! (Ca’'-xamamsr) —
HOHHBIE TIOPbI, KaTalu3upyloue Bxosuuii notok Ca’>" B nuronnasmy. Brepsbie notoku Ca®”
yepe3 MeMOpaHbl KJIETOK pacTeHWH ObLIM 3aperucTpHpoOBaHbI Ooiiee monmyBeka Hazan. Tem He
MeHee IeHeTHYecKasi IPUPOoJia U CTPYKTypa ONOCPEIYIONMX UX OEIKOB OCTaBalach HEMOHATHON
JI0 HEJABHETO BPEMEHH. YIKe B MEPBBIX pacIM(POBAHHBIX TEHOMAX PACTCHHH ObLIM OOHaApYKe-
HbI TCHBI, CXOKHE C TeHAMU KaTHOHHBIX KAaHAJIOB JKUBOTHBIX, a K KOHILY 2010-X ObUIH BBISBIICHBI
reHeTHYECKHE CeMeHicTBAa MOHHBIX KaHaIOB pacTeHmi, obsanarome moTeHmuanbHoir Ca’'-
IPOHMIIAEMOCTBIO. OT0 B mepByto ouepensb cemeiictBa Cyclic Nucleotide Gated Channels
(CNGC) u Plant Glutamate Receptor-like (GLR), npoyKTbl KOTOPBIX B FeTEPOIOIUYECKHX JKC-
MPECCHOHHBIX CHCTEMaX MOTYT (JOPMHUPOBATH COOTBETCTBYIOLINE MPOBOAUMOCTH. PuiioreHeTH-
YeCKuil, CTPYKTYpHBIN U (pyHKIMOHaIbHBIN aHann3 CNGC mokasai, 4To OHHU SBOJIOIUOHHO Clia-
00 cBsizaHbl ¢ ux romojoramu B apyrux LlapcrBax. B 2025 r. 6sut0 o6HapyxeHo, uto CNGC
pacTeHuil yTpaTmiii BO3MOXHOCTh akTUBHPOBAThCS TAM® u nl'M® BBHAY CTPYKTYpHOTO H3-
MEHEHHs B CaiiTe CBA3BIBAHMS LMKINYECKUX HykIeoTH0B. HenaBHo paciundpoBanHas CTpyKTy-
pa cenexrusHoro Guinstpa AtCNGC5 nokasana BHICOKYH0 u3GupatensHocTs k Ca®’, uto nenaer
CNGC nepsbivMu «ucTHHHbIMU» Ca’’-xaHanamu pactenuii. GLR pacTeHuii B OTIHYHME OT rOMO-
JIOTOB JKMBOTHBIX UMEIOT 3HAYUTEIILHO 00Jiee KPYIHbIE pa3Mephl CyObeaNHHI, HHYIO JIOMCHHYIO
OpraHu3alliio M cojaepkaTr calT cBasbiBanus riytatuona. Kaxk CNGC, tak u GLR pacrenuit
(OpMHUPYIOT HECKOJIBKUX KJIAJI, JOCTATOYHO OTJAJICHHBIX, YTOOBI pacCMaTpHUBaTh MX B KauyecTBE
camocrositenbHbix cemeicTB. st CNGC u GLR ycranoBien psia QyHKIuiA, cpean KOTOPBIX
Ca?'-curHanusanus Tpu cTpecce ABJIAETCS OJHOM U3 KIIOYeBbIX. B MOCIEIHNIE IO/Ibl TAKKE BbI-
ABJICHBI YHUKaJIbHBIE ceMelcTBa «HekaHoHHueckuxy» Ca’’-KaHanoB pacTeHuil, BKIIOYas KaHajbl
cemeiictea MILDREW RESISTANCE LOCUS O (MLO), WTS (WeiTsing), REDUCED-
HYPEROSMOLALITY-INDUCED-[Ca*]i-INCREASE 1 (OSCA1), Resistosomes 1 MexaHo-
yyBcTBUTEIbHBIC KaHanel MCA, MSL u Piezo. OnpeeneHa ux CTpyKTypa, CEIEKTHBHOCTb, 0CO-
OEHHOCTH PETyJISIIUK U POJIb B CTPECCOBBIX OTBETAX.

Paboma nodoepacana epanmom 5PODU Ne 525K11-086.
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B ycrnoBusx rio0anbHbIX KIMMAaTHYECKUX M3MEHEHHH 3aIliTa arpodKOCHCTEM 3aBUCHUT OT
MOHUMaHHsl M YJIydIICHHs aJalTallMOHHOrO MOTeHIuana pacrenuid. Kiaccuueckuii renernue-
CKHMI aHaJM3 CEroJHs JOMOJHEH OMHUKCHBIMU» TEXHOJOTHSIMH MacCOBOro cOopa AaHHBIX. DTO
MO3BOJISICT PEKOHCTPYHPOBATh TOIMICHHYIO0 apXUTEKTYPy OTBETa Ha OHOTHUYECKHE M abHOTHYe-
CKHE CTPECCHI, BBISIBIISIA KaK Ma)KOPHBIE PETYJISTOPBI, TaK ¥ MUHOPHBIE B3aUMOJCHCTBHS CO 3HA-
YUMBIM CyMMapHbIM 3(pektom. MeTaaHalu3 TPAHCKPUNTOMHBIX JAHHBIX MOMOI'aeT MacCOBO
BBISIBJISITh HETPUBHAIIBHBIE 3aKOHOMEpHOCTH ycroiunBocT. O0benuneHne corer RNA-seq skc-
MEPUMEHTOB TI03BOJISIET MEPEHTH OT SIUHUYHBIX KOPPEISILUA K MOJICIMPOBAHUIO TTI00aTbHBIX
ceTell TeHHOM peryIsiny, KOHCEPBATUBHBIX KAaCKa/I0B M BApUAOEITBbHBIX JJIEMEHTOB CHCTEM.

I'7IaBHBIM METOJIOJIOTHYECKUM 0apbepoM MAacCOBOTO aHan3a SBISIETCS «MaKeTHBIH (-
(dexr» (batch effect), BeI3BaHHBINH TeTepPOreHHOCTHIO JTAOOPATOPHBIX MPOTOKOJIOB, MIATHOPM ce-
KBEHUPOBAHUsI M JCTaleil ycinoBuil BeIpaiuBanus. KOppekis 3TOro BBIYHCIUTEIBHOTO IIyMa
0e3 morepr OHOJOTMYECKOTO CHrHAa TpeOyeT NPUMEHEHHs CTaHIapTU30BaHHBIX METO/IOB HOP-
MaJu3anuy ¥ (pakTOPHOTO aHaIu3a.

B noxnazme Oyzaer mpeactaBieH 0030p MCIOB3yEMbIX aBTOPAMH CTPATETHid /it yHU(HKa-
LMK OJHOPOAHBIX KCIIEPHMEHTOB C OJHOW CTOPOHBI, W CTPATErHil MCIONB30BAHMUS JOTOJTHH-
TeNbHBIX (HAaKTOPOB sl MU QEpeHIIMAIBHON PEeKOHCTPYKIIMH PEryJISTOPHBIX B3aUMOCBSI3EH ¢
npyroii. KomOuHanus Takux moaxo/10B [yl MeTaaHanu3a kiaccudeckux (bulk) Tpanckpunromos
U TPAHCKPHUIITOMOB C KJICTOYHBIM Pa3pelieHHeM AT PEKOHCTPYHUPYEMYIO KapTHHY CTPECcCo-
BOT'0 OTBETa OOJIEe MOTHOM.

Crparernu ObUIM NPUMEHEHB! JUISl M3YUCHHUs OTBETAa Ha aOMOTHYECKHE CTPECChl KaK MO-
nenpHoro Buaa Arabidopsis thaliana, Tak ¥ KyJabTypHBIX BHIOB PAaCTEHHi, TakuxX Kak Triticum
aestivum, Zea mays, Busl poaa Solanum. PaGoTa ¢ IMPOKHM KPYroM BHIOB JaET 3BONIOIHOH-
HYIO TIEPCIEKTUBY U MO3BOJISIET MEPEXOANUTH OT M3yUYEHHs OTIEIbHBIX T€HOB CTPECCOBOIO OTBETA
K IpolieccaM caMOOPraHU3ali MYJIbTUICHHBIX aHCAMOJIeH.
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