MOJIEKYJIAPHAA BHOJIOTHA, 2022, mom 56, Ne 2, c. 321-322

IF'EHOMMKA.

TPAHCKPUIITOMMUKA

TEIILIOBOI CTPECC U 3ACYXA MOAYJIUPYIOT AILTEPHATUBHbBIN
CIUIAICHUHT TEHOB, YYACTBYIOIIIUX B BUOCUHTE3E
METABOJIUTOB, CBSI3AHHBIX C KAYECTBOM YAA*

© 2022 r. Y. Q. Ding®, K. Fan“, Y. Wang*, W. P. Fang?, X. J. Zhu’, L. Chen¢,
L. T. Sun‘, C. Qiu“, Z. T. Ding © *
4Tea Research Institute, Shandong Academy of Agricultural Sciences, Rizhao, 276800 China
bCollege of Horticulture, Nanjing Agricultural University, Nanjing, 210095 China
¢Tea Research Institute, Chinese Academy of Agricultural Sciences, Zhejiang, 310008 China
*e-mail: dzttea@163.com
IMocrynuina B pegakumio 10.04.2021 r.

TMocne mopa6orkm 31.07.2021 .
IMpunsara k ny6naukamuu 31.07.2021 r.

AJIbTEpHATUBHBIN CIUTAliCUHT peryaupyer akcrpeccuto MPHK Ha mocTTpaHCKpUNLIMOHHOM YPOBHE,
BJIMSISI TAKM 00pa3oM Ha comepxkaHue 1 GyHKIUK oenka. OIHaKO pojib aJIbTEpHATUBHOIO CIUIAICHTA B
peryJsiiiy OMOCUHTE3a aMUHOKUCJIOT, (hJIAaBOHOWIOB 1 JIETYYHUX COSAMHEHWI B pACTEHUSIX U3yYeHa HeIo-
cratouHo. MeTtomamu Iso-seq u nirydokoro cekBeHnpoBaHus TpaHckpunToMa (PHK -seq) Hamu n3ydeHsI co-
OBITHUS aTbTEPHATUBHOTO CIIACHMHTA U IPpOaHaIM3MpoBaHa 3KcIpeccusi cooTBercTBytommnx MPHK B pacre-
HUSIX Yasl B YCJIOBUSX CTpeCcca, BBI3BAHHOTO 3aCyXOid, TETJIOBBIM CTPECCOM U MX codeTaHneM. MeTomoM 00-
paTHO TPaHCKPUITLIMU—MOJIMMEPa3HOI HEMHON peakUuuy BaJUIUPOBAHBI COOBITHS aJbTEPHATUBHOTO
CIUTaliCMHTAa B AEBSTU FeHaX, YIaCTBYIOIIMX B OMOCMHTE3e aMMHOKUCIIOT U (hJlaBOHOUIOB. [eHbI, ajibTepHa-
TUBHBIE TPAHCKPUIITHI KOTOPBIX HAKATJIMBAIOTCS B YCJIIOBUSIX 3aCyXM, TEIIOBOIO CTpecca U TIpU COUYETaHUM
9TUX (hakTOPOB, BKIIIOYAIOT TeHbl aHTOLMaHUHpeaykTa3bl (ANR), nuruapodnaBoHon-4-penykra3a-rnoaoo-
Horo 6enka (DFRA) n xankonuzomepassl (CHI). B 6ocrHTE3 JIeTYy9MX cCOeqMHEHMI IIPSIMO I KOCBEHHO
BOBJIeUeHBI Ir'eHblI JurtokcureHassl (LOX), Teprienonn/TepneHcuHTassl (TPS) u 1-ne3okcu-d-kenimyno3o-5-
dochar-penykronzomepasnl (DXR), KOTOpble TaKXKe MOABEPraloTcs aIbTepHATUBHOMY CILJIAMCUHTY. YcTa-
HOBJICHO, YTO aJIbTEPHATUBHBIN CIUTAiCUHT MOXeT crielIn(UIECKN PEryIupoBaTh OMOCUHTE3 aMUHOKHKC-
JIOT B pacTeHUsIX Yasl B YCJIOBUSIX cTpecca. bosiee Toro, Mbl ToJjiaraeM, 4YTo aJlbTEPHATUBHBIN CILJIACUHT
TpaHcKpunToB ANR u DFRA MoXeT urpaTh BaxKHYIO POJIb B peryJsiiuy 0MoCHUHTe3a (p1aBOHOUIOB B YCIIO-
BUSIX 3aCyXH, TETIJIOBOTO CTpecca U COBMECTHOTO IEMCTBUS 3TUX (DAKTOPOB. DTU TaHHbBIE PACIIUPSIOT Ha-
IITA TIPENCTABICHUST O TeHETUUECKNX MEXaHU3MaX, KOHTPOJIMPYIOIINX CoNepKaHue OMOAKTUBHBIX MHTPE-
IUEHTOB B PACTEHMSIX Yasi, MONABEPTHYTHIX BO3IEHCTBUIO aOMOTUYECKOTO CTpecca.

KimoueBble cioBa: pacrenust yast (Camellia sinensis (L.) O. Kuntze), anbTepHaTUBHBII CIUIACUHT, aMUHO-
KUCJIOTHI, (pIaBOHOUIBI, JIETYYNE COETUHEHMS
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Alternative splicing (AS) regulates mRNAs at the post-transcriptional level to affect both their amounts and
the protein function. However, little is known about the roles of AS in regulation of biosynthesis of amino
acids, flavonoids, and volatile compounds in tea plants. In this study, we used Iso-seq and transcriptome deep
sequencing (RNA-seq) to identify AS events, and analyzed the expression of respective mRNAs in tea plants
under drought (DS), heat stress (HS), and their combination (HD). By RT-PCR, we validated the AS events
in nine genes involved in the biosynthesis of amino acids and flavonoids. The genes accumulating AS tran-
scripts under DS, HS, and HD conditions included those encoding for anthocyanidin reductase (ANR), di-
hydrofavonol-4-reductase-like (DFRA), and chalcone isomerase (CHI). Similarly, genes directly or indirect-
ly involved in the biosynthesis of volatile compounds such as lipoxygenase (LOX), terpenoid/terpene synthase
(TPS), and 1-deoxy-d-xylulose 5-phosphate reductoisomerase (DXR) also had AS events. Our study revealed
that AS might specifically regulate the biosynthesis of amino acids in tea plants under stressful conditions.
Moreover, we suggest that the AS events within the ANR and DFRA transcripts might play an important role
in the regulation of flavonoid biosynthesis under DS, HS, and HD conditions. This study improved our un-
derstanding of the genetic drivers of the changes in the content of bioactive ingredients of tea plants subjected
to abiotic stresses.
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pounds
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