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TOR COMPLEX 1 IMPACT ON ACTIVITY
AND GENES EXPRESSION OF THE ALDEHYDE
OXIDASE ENZYME IN ARABIDOPSIS THALIANA

Abstract. TOR (Target of Rapamycin) signaling pathway is present in most eukaryotic species and performs
the main function that is responsibility for the coordination of growth, development and survival depending on the
availability of nutrients, energy and the availability of various environmental signals. In this paper, using ATP-com-
petitive inhibitor AZD-8055 affecting the activity of TOR complex 1 and /sf8-/ mutant line, we studied the effect of
TOR complex 1 on activity and gene expression of the aldehyde oxidase enzyme in Arabidopsis thaliana. Our
results showed that aldehyde oxidase activity and expression level of A0 and AO2 genes were increased in /s#8-1
mutant line and upon partial inhibition of TOR complex 1 activity by 1uM AZD-8055 ATP-competitive inhibitor
treatment. Because LST8 protein is the main partner of TOR complex and AZD-8055 inhibitor affects its activity, it
has been suggested that the TOR complex in certain conditions can act as a negative regulator of aldehyde oxidase
activity.
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A. IL KpaBuenko, I'. A. Tokcodaesa, A. Kaycoexosa, P. 1. bepcumbaes

EBpasuiickuii HaumoHambHbIN yHUBEpcHTET MM. JI. H. T'ymMunesa,
HuctutyT xieTounol Onoaorun u 6notexnonornn, Acrana, Kazaxcrana

BJIMAHUE TOR KOMIUVIEKCA 1 HA AKTUBHOCTb 1
IKCITPECCHUIO 'EHOB AJIBAET UAOKCHUIA3DbI
Y ARABIDOPSIS THALIANA

Annortamus. TOR (Target of Rapamycin) cHrHaIBHBIH Iy Th MPHCYTCTBYET Y OOJIBIINHCTBA BHAOB 3YKAPHOT H
BBITTOJHSET OOINYIO TNIABHYIO (DYHKIMIO IS BCEX OPraHW3MOB: OTBEYACT 32 KOOPAWHALMIO POCTA, PA3BHTHA H
BBDKHBAEMOCTH B 3dBHCUMOCTH OT HAJIMYMS MTUTATCIBHBIX BEMICCTB, SHEPTHU M HAMYI PA3THYHBIX 3KOJIOTHUCCKUX
curHanoB. B Hacrosmei padore ¢ mcmosbzopaHueM AT®-koHKypeHTHOTO MHrHOMTOpa AZD-8055, BO3ACHCTBYIO-
mero Ha aktueHOCTh TOR KoMmmekca 1, a Taxke mpu HCTIONB30BaHUA My TaHTHOH JmauE Arabidopsis thaliana IstS-1
6bu10 M3yueHO BaustHHe TOR koMmmuiekca 1 Ha aKTHBHOCTH M 3KCIPECCHIO TCHOB ANbACTHAOKCHIA3BL. [1pn qacTmy-
HOM uHruOMpoBaHuu akruBHOCTH TOR xommiekca 1 Bo3nelictBnem AT®-KOHKY PEHTHOTO HHTHOMTOPA U Y MyTaHT-
HOH JMHWH /518-1 OBIIO YCTAHOBICHO MOBBIMICHHE AKTHBHOCTH (hpepMeHTa U ypoBHS 3kcnpeccnn 40! u AO2 TeHOB,
KOAHMPYIOIINX aTbACTHAOKCHAA3Y. Beruay Toro, uro LST8 Ocsok sBaseTcsa rmaBHeIM naptHepoM TOR kommurekca 1,
a AZD-8055 uHruOuTOp BAMACT HA €r0 aKTHBHOCTbH, OBLIO Mpeanono:keHo, uro TOR komiuieke 1 B ompeaeneHHbBIX
VCIIOBHSIX MOYKET BBICTYIIATh B KAUECTBE (DAKTOPA HETATHBHOW PETYJLIIMH AKTHBHOCTH aJIbJCTHIOKCHIA3HL.

Kmrouernie ciosa: TOR xommuieke 1, Arabidopsis thaliana, LSTS, ampaermaokcuaasza (AO), AZD-8055 uH-
THOUTOP.




H3zeecmua Hayuonanvroti akademuu Hayx Pecnybnuxu Kasaxcman

Beeaenne. Moy msiumst pocta U Pa3BUTHS OOCCIICUHBACTCS CIOKHOW CETHIO OHOXHMHUYCCKHX MPO-
LIECCOB W CHTHANBHBIX MyTEH BO BeeX opranmsMax. TOR curHambHBIN NyTh SBISCTCS OAHOH U3 OCHOBO-
MOJIATAIOIUX CUTHAIBHBIX CHCTEM B KieTKax 3ykapuoT. TOR kuHaza oTHOCHTCS K ceMehcTBy (ocda-
TUAWTHHO3UTOIBHBIX KHHA3 U B KICTKAX APONCKEH M MIICKONHUTAOMUX GOPMUPYET, MO KpaiHeH Mepe,
JBa CTPYKTYpHO U (yHKmuoHampHO pasmuuHbeix komruiekca: TORC1 m TORC2. JlaHHbIE KOMILTEKCHI
PETYIHPYIOT POCT M pasMep KICTOK, AKTHBHUPYS MHOMXECTBO aHAOOIHMYCCKHUX IMPOLECCOB, CBI3AHHBIX C
OHOTCHE30M OPraHe/LI, BKIKOUAst OMOCUHTE3 OCIKOB U TUmuaAoB |1, 2].

B xmerkax mmexonumraromux TOR kommeke 1 Bxmouaer Gemox RAPTOR, mLSTS, PRAS40 u
6enok Deptor . mTORC] koMmneke yuacTByeT B peryysinud cuHTe3a Oenka myteM (dochopunuposanus
4E-BP1 u S6K1-0enkoB, U €ro MPUHATO TAKXKE HA3BIBATH PANaMHLNH-YYBCTBUTCIBHBIM KOMILIEKCOM B
CBSI3U C TEM, YTO MOCICAHMH, 00pa3yst KOMIUIEKC ¢ BHYTpHKICTOUHEIM perentopomM FKBP12, cnocoben
naruduposars akrusHocTh MTORCI [3].

B cocraB TOR xommuekca 2 Bxoast mTOR, pamamunuH-HeuyBcTBUTEIbHBIN cmyTHUK mTOR -
Rictor, mLST8, mSIN1, Protor 1 u Deptor. Ycranosneno, uro mTORC2 urpaer kiar04eByI0 posis B Ipo-
audeparun, MeTabON3ME U BBDKHBAHUH KIICTOK, OPTraHU3ALNN LIUTOCKeIeTa [4].

I'enom Arabidopsis thaliana xomupyer TOR u ocHoBHble koMnoHeHTH TOR kommnekca 1. Mame-
Henne aktuBHOCTH TOR xunazel u yposHs skcnpeccru TOR reHa npuBOAST K U3MEHCHHSAM B POCTE U
passutnu pacteHuil. bonee Toro, Hapymenue gyukumi komnoHentoB pTOR kommnexca 1, ArRapfor u
AtLSTS-1, Takke MPUBOAUT K 33JCPIKKE BETCTATHBHOIO POCTA, CHIDKCHHIO AITMKATBHON JOMHHAHTHOCTU
U HCHOPMATbHOMY Pa3BUTHIO LIBETKA, YTO MOATBEpKIACT KiaroueByl poiab TOR curHanmmsanmum B
VIIPABICHUH POCTOM U PA3BUTHEM PACTCHHH [3-8].

HecmoTtpsa Ha nocneanne oTKpbITHS, CBA3aHHBIC ¢ QyHKIHOHUpoBaHHEM TOR-cHrHATBHOU CHCTEMBI
B LICTIOM, MOJICKVJISIpHBIC ()YHKUMH M MexaHu3Mbl perymiiuu TOR KHWHa3el B pacTUTENBHBIX KIETKAX
OCTAIOTCA MAJIOH3YUYCHHBIMHU, YTO OOBSCHACTCS OTCYTCTBHEM MOICKYJPHBIX H OHOXHMHYCCKHX MOA-
xoa0B Atst onpeaencHus aktuBHocTH TOR kuHA3bI, SMOPHOHAJIBHOHN TCTAIBHOCTBIO f0F Mull MyTaHTOB
Arabidopsis thaliana 1 HeuyBCTBUTEIBHOCTBIO K PAAMULIMHY HA3EMHBIX PacTCHUH [9].

Beugy toro, uro TOR kunHaza sBAgeTCS KOHCEPBATHBHON CPEAU 3YKAPHOTHYCCKHUX OPraHU3MOB,
66110 M3yucHO BusiHUE AT®-KOHKYPEHTHBIX HHTHOUTOPOB HOBOTO MOKONCHHS, HEJABHO Pa3padOTaHHBIX
s TOR kuHaswel wenoseka, Ha pocT Arabidopsis thaliana. beino moxazaHo, 4TO JAHHBIC HHIHOHTOPEI
TOPMO3AT POCT KopHel Arabidopsis thaliana B no3a-3aBucumoil Manepe. Tak, HanmpuMep, Opy HHTHOUPO-
BaHnu AZD-8055 oxHOBpEeMEHHO ¢ POCTOM KOpHEH HaOIIOmANach 3alCprikKa pPa3BUTHS CEMSIONCH U
auctees [10].

Hcnonp3oBanne MHIHOUTOPOB HOBOTO MOKONCHUS MO3BONUT HCCICAOBATCIIIM JVUIIC MOHATE POIb
TOR B MexaHH3MaX PETYJISIIHKA TPOIICCCOB POCTA U PA3BUTHS pacTHTEIbHOTO opranu3ma. Ha ceromwsi-
HHHI JEHb OCTAIOTCS Manon3yueHHbIMH B3anMooTHowieHus TOR curnanmara ¢ meraGomusmom ¢uro-
ropmMoHoB. OHaKo, U3BECTHO 4TO aykcuH akTUBHPYET TOR, KOTOPBIH peryimpyer 3KCIPecCHIo ayKCHH-
3aBUCUMBIX TeHOB [11]. Pe3ynpraTel HamMX McciaeOBaHHH YKa3blBaIOT HAa BoBiaeueHHOCTh TOR curuan-
nvra B perymanuo Metadonuszma ABK v Arabidopsis thaliana, Tak v [st8 myTanTa 1 ipu HHTHOUPOBAHHUN
TOR xunazel yposeHs ropmoHa ABK 6b11 3HaunTENPHO CHIDKEH [12].

Kak m3BecTHO, PepMEHT anpacruIoKCHAA3a yYacTBYeT B OMOCHHTE3E ABYX T'OPMOHOB: a0CLH30BOU
KHCJIOTHI ¥ MHAOJI-3-YKCYCHOM KHCIOTHI, KOTOPAas MPUHAICKHUT K CeMEHCTBY ayKcHHOB [13, 14].

®Oepment anpaeruaokcuaasa (AQ; EC 1.2.3.1) sBasgercs mupoko pacnpocTpaHEHHBIM LIUTO30IbHBIM
MOTHOZO(MEPMEHTOM, KOTOPBIM KATATH3UPYET OKHUCICHHE PA3IHYHBIX apOMATHYCCKHX W HEapOMATH-
YECKHX aTbJCTUAOB B HX COOTBETCTBYIOIINE KapOOHOBBIC KHCIOTHI [ 15].

B moaensHOM pactenun Arabidopsis thaliana anpaerunokcuaasy KoaupyioT detbipe reHa A0 1-A04,
0o0pa3yroIIue roMO- U TeTEPOAUMEPBI C Pa3IuuHOU cyOcTpar-cnieuuduaHocTeio. Y Arabidopsis thaliana
ObLn waACHTU(DUIMPOBaHbL ABe romoaumMepHbie n3odopmer O0enkoB AO1 u AQO2, Takke U3BSCTHBIC KaK
AQo u AQy, coorBerctBerHO, u retepoanmvep AO1/AQ2, koropsiii Takke obo3HauaroT kak AOP. B to
BpeMst kak AO1 romoaumMep CriocoOCH OKHUCISATh HHIOJ-3-aleTaIbACTHA 10 HHIOI-3-YKCYCHOM KUCTOTHI
¢ BbICOKOH 3¢ ¢exTusHOCTEIO, AOQ2 romoanMep MOKa3bIBacT OONBIIVIO ceHUpHIHOCTD K |-HadTamb-
JCTUAY B Ka4eCTBE CyOCTpara, KOTOpPBIH OKHcsgercs A0 HapTun-1-ykcycHol kucnotsl. Kak mzBecTHO,
HUHIOI-3-VKCYCHAs KHCIOTA TPUHANICKHT K CEMEHCTBY ayKCHHOB, YTO MPCANONAracT BO3MOMKHYIO
(PUBHOTIOTHYCCKY KO POJIb ATbACTHIOKCHAA3B B OMOCHHTE3E PACTUTEIBHOTO TOPMOHA ayKcuHa [16].
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