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MOBBIIIEHUE ®U3UOJOI'NMYECKON YCTONUYUBOCTH
KEHBIIEHS K ABUOTUUYECKHUM CTPECCAM
IYTEM DKCIIPECCHUHU TEHA BUOCHHTE3A B-AJJAHUH-BETAHHA
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AnHorauus. [loBbIIIIeHNE YCTOMYMBOCTH PAcTEHUH K aOMOTHYECKHM CTpeccaM SBISACTCS Ba)KHBIM Ha-
MIPaBJIICHNEM COBPEMEHHOW MOJIEKYSIpHOI Ononornu u 6uorexHonoruu. [Ipoanann3upoBaHo BIUSHUE TeTe-
pornormaHo# dKcripeccnn reHa LIBANMT, oTBeTCTBEHHOTO 3a OmocuHTe3 (-anmanuH-Oetamna (BAB), Ha ¢u-
3MOJIOTMYECKNE XapaKTEPUCTHKH TPAHC(HOPMUPOBAHHBIX PACTEHHH JKEHBIICHsI HACTOAIETO Panax ginseng B
YCIOBHSAX JCHCTBHUS COJIEBOTO, TEMIIEPAaTyPHOTO U CBETOBOTO cTpecca. CBepxakcnpeccusi LIBANMT B MTUCTBSIX
P. ginseng mpu COIEBOM M XOJIOZIOBOM CTpPECCE JOCTOBEPHO MOBBIIIAET MHJIEKC MEMOpPaHHON CTaOMIBHOCTH
1 CHIW)KAeT OTHOCHUTENBHYIO YTEUKY 3JIEKTPOJIUTOB, TOT/IAa KaK MPU CBETOBOM CTPECCE HE OKa3bIBacT 3HAYHM-
TENBHOTO BIUSIHMS HA 3TH Nokazarenu. [Tox geficTBueM 3acosieHHs M X0JI10/1a TPAHCTEHHBIE JTUCThSI COXPAHSITH
Oonee BBICOKHMI ypOBEHb OTHOCHTEIBHOTO COAep)KaHMsA BoAbl. Kpome TOro, TpaHCTEHHBIE PAaCTEHMS COXpa-
HsuH O0J1ee BEICOKMH YPOBEHD XJIOPO(IILIOB M KAPOTHHOH/IOB IIPU BCEX CTPECCOBBIX Bo3AeHcTBUsAX. [lomyyen-
HBIC TaHHBIC CBUCTENBCTBYIOT 0 MeMOpaHocTabmmmsupytomieM 3¢dekre BAB, a Takke o0 ero cnocodbHOCTH
TIOA/ICP>)KUBATh BOAHBINA 1 HOHHBII TOME0OCTAa3 B yCIOBUIX AONOTHUECKOTO CTPECCa, YTO MOXKET OBITh CBSI3aHO C
OCMOTIPOTEKTOPHBIMH M aHTHOKCHAAHTHBIMHU CBOMCTBAMH 3TOTO coenuHeHus. Takum obpasom, red LIBANMT
MIPEJCTABIACT COO0I MePCIEKTHBHBIN MOIEKYIISIPHBIN HHCTPYMEHT /IS CO3IAaHMSI CTPECCOYCTONINBEIX COPTOB
JKEHBIICHS, 001 1al0MNX OBBIIIEHHON a/JalTHBHOCTHIO K BO3JICHCTBHIO a0MOTHYECKHX (hakTopoB. Pesyinbra-
TBI JAHHOTO MCCIIEJOBAHMS PACIIMPSIOT MPEeACTaBIeHUS 0 QyHKIMAX PAB 1 1eMOHCTPHUPYIOT €ro MoTeHINAa
B KauecTBe 3(h(HEeKTUBHOTO METAOOINIECKOTO PEryasTopa B ONOTEXHOJIOTHH PACTCHHH.

KuroueBble ci10Ba: OeTanH, aOMOTHICCKIH CTpecc, MHAEKC MEMOpaHHO CTaOMITBHOCTH, cofepkanne (o-
TOCHHTETHYECKUX MUTMEHTOB, TPAHCICHHBIC PACTEHMUS, )KEHBIICHb Panax ginseng.

ENHANCEMENT OF GINSENG PHYSIOLOGICAL TOLERANCE
TO ABIOTIC STRESSES VIA EXPRESSION
OF THE B-ALANINE-BETAINE BIOSYNTHETIC GENE

A.L Degtyarenko!, T.Yu. Gorpenchenko!, Yu.N. Shkryl!

Abstract. Enhancing plant tolerance to abiotic stresses is a key objective in contemporary molecular biology
and plant biotechnology. In this study, we investigated the impact of heterologous expression of the LIBANMT
gene, responsible for the biosynthesis of B-alanine-betaine (BAB), on the physiological traits of transgenic
Panax ginseng plants subjected to salinity, temperature, and high light stress. It was shown that LIBANMT
overexpression was associated with a significant increase in membrane stability index and a decrease in relative
electrolyte leakage in P. ginseng leaves under salt and cold stress conditions compared to control plants. In
contrast, BAB accumulation had no pronounced effect on these parameters under light stress. Under salinity
and cold exposure, transgenic leaves retained higher relative water content. Furthermore, transgenic plants
maintained elevated levels of chlorophylls and carotenoids under all stress treatments. These findings indicate
a membrane-stabilizing effect of BAB and its capacity to maintain water and ionic homeostasis under abiotic
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stress, likely due to its osmoprotective and antioxidant properties. Therefore, the LIBANMT gene represents a
promising molecular tool for developing stress-tolerant ginseng varieties with enhanced adaptive plasticity to
adverse environmental conditions. The results of this study broaden current understanding of BAB functions
and demonstrate its potential as an effective metabolic regulator in plant biotechnology.

Keywords: betaine, abiotic stress, membrane stability index, content of photosynthetic pigments, transgenic
plants, Panax ginseng.
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