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CBeT sBIISIeTCS BaKHEWIIINM PETYIIATOPOM Ipolrecca (OTOCHHTE3a, M TAKKE TECHO CBS3aHHOTO C
HUM 1KiIa KpeOca. CBeroBast peryssiiusi yCTaHOBJIEHA JJIsi MHOTHX (DEPMEHTOB, B TOM 4HCIIE, IIUKJIa TPHU-
KapOOHOBBIX KHCJIOT, U B JaHHOM IIpoliecce MOXKET ObITh 3ajeiicTBoBaHa (uToxpomuas cucrema. HAJ[D-
n3oruTpataeruaporenassl Beicmux pactennii (HAID-UAT, K® 1.1.1.42) npeacrapnstor co00il KOMITIEKC
(hepMEHTOB, JTOKAJM30BaHHBIX B IUTO30JI€, MUTOXOHAPHSX, XJIOPOIUIACTAX M MEPOKCHCOMAaX M MOTYT ydacT-
BOBAaTh B MPOIIECCE aAaNTAUHN PACTEHHUA K CMEHE CBETOBOro pexuma. JlaHHast paboTa IMOCBSIIEHa UCCIIEO0-
BaHUIO M30LUTPATAETUAPOTEHA3HON CHCTEMBI B YCIOBHAX CMEHBI CBETOBOTO PEKHMA B JIUCTHAX KYyKYPY3BI.
AKTHBHOCTH (DepMEHTa U3MEpSIach CIEKTPO(OTOMETPHUECKH, TPOBOAMIIOCH TU(PepeHIHaIbHOe ICHTPH-
(yrupoBaHue A1t U3yUSHHs CYOKIICTOUHOH Jokanu3auun. M3odepMeHTHBI cocTaB onpeaessiiics Ha OCHOBE
U3YUYCHHSI SJCKTPOPOPETUUCCKON MOABMIKHOCTH MeTooM 3jekTpodopesa B [TAATL. Hccrnenosanoch Bius-
HHe (PUTOXPOMHOW CUCTEMbI Ha aKTHMBHOCTH LIUTO30JIbHOM, XJIOPOILIACTHOM, MUTOXOH/APHAIBLHON H30(OpM
HAO®-UTI' myTtem MoAenupOBaHUs BO3JEUCTBUS CBETa PAa3HOW UIMHBI BOJHBI HA PACTEHHs] KYKYpYy3bl.
YcranoBneHa 3aBucuMocTh akTuBHOCTH HAJID-WU/II" U3 nucTheB KyKypy3bl OT cTaguu npopacranus. ITuk
AKTHMBHOCTH ITUTO30JIbHOM (DOpMBI HAOJFOIAeTCs Ha MATHIHN JICHb TPOPACTAHUsI, MUTOXOHPUALHOH (OPMBI —
HA YETBEPTHIA JIeHb, a XJIOPOIIACTHOM — HA BOCBMOM JI€Hb INPOPACTAHUSA CEMSH KYKypy3bl. Y CTAHOBIICHO,
yto muddepennnanpHas aktUBHOCTh m3oopm HAJID-M/II' B IHCTBAX KyKYpy3bl B HpOIECCe Pa3BUTHSA
00yCIIOBIIEHA MX Pa3IMIHON QyHKIMEH B KIIeTKe pacTeHus. B pabore nmokasana cyOKiIeTOUHas JIOKATH3AIMA
HA®-U/T u onpenencHa aKTUBHOCTh B CYOKJICTOYHBIX (hpakmuax. BBIABICHO, 9TO TOMHHUPYIOMIAS aK-
THUBHOCTB TIPHCYTCTBYET B IIUTO30JI€, cocTaBisist 72% ot oOmier aktuBHOCTH. Ha ocHOBe pe3ynbTaToB Mccite-
JoBaHUS cBeTOBOH perymanuu nzopopm HAJID-UJT BBIABICHO yBENIWYCHHE aKTUBHOCTH IIMTO30JHHON U
XJIOPOIIACTHOHM (pOpM B JIMCTHSIX KYKYpY3bl IIPU BO3JCHCTBUU KPACHOTO CBETA C JJIMHOW BOJHBI 660 HM, B TO
BpeMsi Kak JJIsi MUTOXOHJpPHAIbHOW (OpMBI HAOMIOJATIOCh CHIDKEHHE aKTHBHOCTH mpu BozaevctBun KC.
OOnyueHne nanbHUM KpacHbIM cBeToM (730 HM) cHuMano HabmonaemMblit addexT ast o6oux uzopopm. Ilo-
JydeHHBIE Pe3yJbTAaThl CBUICTEIBCTBYIOT 00 Y4acTHH (UTOXPOMHON CHCTEMBI B PETYISAINH aKTHBHOCTU
IIUTO30JIFHON, XJIOPOIUIAaCTHOM M MHTOXOHIpHanbHOW n3opopm HAID-U/II' B nHCTBAX KYKypy3Hl IpHU
CMEHE CBETOBOTO PEKUMA.

KaioueBble cioBa: M301MTPaTIETHAPOreHas3a, aKTUBHOCTb, U30(OPMBI, (PUTOXPOMHAST PEryJIsIHs,

KyKypy3a.

BBepeHune

HA JI®-uzonurpataerunporenaza (HAAD-UJT, KO 1.1.1.42) ocymiecTBiser mpe-
BpAIllEHUE U30LUTpaTa B 2-OKCOTIIyTapar ¢ OJHOBPEMEHHBIM BoccTaHoBieHneM HAJID'
1o HAJI®OH. HAI®-U/II" nokanu3zoBaHa B MUTOXOHAPHSX, XJIOPOIIACTaX, IUTOILIa3ME U
MEepOKCHCOMaxX y MHOTUX BeIcIIUX pacteHuit [1-3]. Tem He MeHee, posb Kakaol n30hop-
MBI JIO CHX TOpP MOApOoOHO He u3ydeHa. Ponb nurozonsHoM hopmer HAJID-UJIT, npearo-
JIOKUTENBHO, 3aKITI0YaeTCs B TIOCTABKE 2-OKCOTIIyTapaTa s paboThl XJIOPOIUIACTHOM TITy-
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TaMaTCUHTAa3HON (epMeHTHOW cuctembl. MutoxouapuanbHas Gopma HAJ[D-UJIT BEI-
nonHsieT nocraBky HAJI®H g BoccTraHoBineHus riayraTuoHa. Toukoil mepecedyeHus Me-
TaOOJINYECKON PEeryssLuu SBISIETCS B3aUMOCBA3b MEXIY (POTOCHUHTE30M, (DOTOABIXAHUEM
U MHUTOXOHJIPUAJIbHBIM JIBIXaHHEM B 3€JICHBIX JIUCThAX pacTeHuid. Panee ObUIO MOKa3aHo,
Y10 (UTOXPOMHAs CHUCTEMa NPHUHUMAET ydacTHE B PEryssaluu 3THX mpoueccoB. Purto-
XpOMHas CHCTEMa perynupyet padboTy HeKOTopbIX pepmenToB nukia Kpebea [4-7].

Panee snextpodopernueckoe mccaeaOBaHUE ITUTO30JBHOW W MUTOXOHIPHAIBHON
u30OpM U3 JIMCTHEB TOpOXa MOKa3ajo, YTO Oojiee BHICOKOM AIIEKTPO(OpETHUECKON IO-
JIBIDKHOCTBIO 00J1alaeT MUTOXOHIpHaibHas ¢opma [8]. bblmo Takke BBISIBICHO, YTO XJIO-
pornactHas popma U u3 nucteeB Tabaka obiagaet MmeHbuM Rf (Gonbiiei moaBuxHoO-
CTBIO) TI0 CpaBHEHMIO ¢ 1UTO30JbHON popmoit HAJID-NUJIT", mockoiapky oOsamaer 00Jib-
MM CYMMapHbIM OTPULIATEIbHBIM 3apsaoM [2].

Ienb paboThl — UCCIEN0BaTh BIUSHUE CBETOBOIO pPeKUMa Ha (PYHKLIIMOHUPOBAHUE
HAI®-N/II" B TUCTBAX KYKYpPY3bl C UCIIOIB30BAHUEM METOA AIIEKTPOPOPETUUECKON IO~
JBUOKHOCTH.

AKCNepUMEHT

OOBbEeKTOM HccIIeI0BaHuUs SIBISUTUCH 3€JIEHbIE JIUCThI KYKYpY3bl (Zea mays L.), BbI-
paIIeHHON THUIPONMOHHBIM METOJOM TIpH 16 4acOoBOM CBETOBOM JIHE C MHTCHCHBHOCTBIO
ceeta 25 Bart/Mm?.

AxtuBHocth M/II' onpenensiu Ha crnekrpodoromerpe CP-2000 (OKB Crmektp,
Poccust) mo M3MEHEHHIO ONTHUYECKOW IIJIOTHOCTH mpu BoccrtaHoBieHnn HAJID no
HAJI®H npu anuse Bonus 340 1M [8]. Peakimonnas cpena comepxkana: 2.5 cm® 100 MM
Tris-HCI 6ydepa (pH 7.8), 2 MM MgCl,, 200 mxa 1.4 MM HAJI®, 200 mxa 8.8 MM u3o-
utpat HaTpus U 100 MK IpOOHI.

CyOKJIeTOUHYIO JIOKIM3AIUIO N3y4YaId METOA0M AuddepeHIInaIbHOTO HEHTPpUPy-
THPOBAHHUS C TOCJIEAYIOIMM TpoBencHueM siekTpodope3a B [TAAI. IIpeasapurensHo
3aMOpPOKEHHbIE M U3MENIbYEHHBIE JINCThS TOMOTEHU3UPOBAIIM IPU HU3KOW TeMIIepaType C
MIOMOIIBIO CTYIIKU U TECTUKA B cpesie Bbinenenus, coaepxamierd 100 MM TrisHCI, pH=7.8;
0.1 mM D/ITA, 1 MM MgCla, 2 MM JITT, 250 MM caxapo3y, B COOTHOIIEHUH Tpoda :
cpena BeieneHus = 1:4. ['omoreHar GumbTpoBany Yepe3 KampoH, 3aTeM HEHTPUPYTHPO-
Banu 5 muHyT npu 3000 06/mMuH. Ocafok, coaepKamui XJI0pOIUIacThl, PECYCIIEHINPOBAIH
B 200 mkx cpensl, coaepxkameit 100 MM TrisHCL, pH=7.8; 0.1 MM 3TA, 1 MM MgCl,,
2 MM JTT u 0.1% Tputon x100; 3aTtem uentpudyruposanu 3 MuH npu 11000 o6/mMun u
UCIIOJIb30BAIM CYIEpHATAHT Ul MCCiIeqoBaHus xyoporactHoi ¢popmsr T, Hamocamnok
nentpudyrupoBanu 15 munyt npu 11000 06/MuH mis ocaknenust MutoxoHapuid. [lomy-
YEHHBIN CyNepHATaHT UCIIOIB30BAIIN JIJIsI UCCIIeI0OBaHUs IUTO306HOM hopmer 1T, Oca-
JIOK PECYCIEHIMPOBANIN B CPEE, COCTaB KOTOPOW OMKCAH BhIIIE, IEHTPU(yrupoBanu mpo-
Oy Uil OCaXk/IeHUs OCTAaTKOB MEMOpaH M HaJ0CaJ0K UCTIOIb30BAIH JIJIsl U3MEPEHUS aKTUB-
Hoctu UJII" m mpoBeneHus snekTpodopesa.

N3odepmenTHBI cocTaB onpenessian MetoaoM aekTpodopesa B [IAAI. Konuen-
Tpamusi BEepXHEro Tens cocraBisiia 4%, B COOTHOIICHUM aKpUIAMHI-OMCaKpUIaMHUT
(AA/BAA) 30:1 B 125 MM Tris-HCI (pH 6.8), a Huxaero rens — 7%, B COOTHOLICHUH
AA/BAA (30:1) B 375 mM Tris-HCI (pH 8.8). Dnexrponusiii 0ydep comepxan Tris-HCI
(25MM) u e (192 MM). Cienrduyeckoe OKpalMBaHue MPOBOIWIN B Cpee, COIEp-
xamerr 100 MM Tris-HCI pH 7.8; 3.87 MM usonutpar, 50 MM MgCl,, 0.13 MM HAJID,
1.2 MM HUTpOCHHMI TeTpazonmii U 3.26 MM ¢denazuaMeracynbdat. Peakiiuio octaHaBiu-
BaJIY, 100aBJIsIs B Cpey MpOsBICHUS 7% YKCYCHYIO KHCIIOTY.
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Jlna m3ydeHus BIHUSHUS (QUTOXPOMHOM CHUCTEMBbl Ha aKTUBHOCTb M30()E€PMEHTOB
HA®-U/I" pactenus KyKypy3bl IOMELIAIM B TEMHOTY Ha 24 4. Jlanee nepByo rpymniy
pacTeHui KyKypy3bl 0OJIydaJid KpacHBIM CBETOM (660 HM) ¢ MCIOJIB30BaHUEM CBETOIHMO-
noB KUITI40M40-K-I16 (Poccus) B Teuenue 15 MuHYT, BTOpYIO Tpymiy o0dydaau gaib-
HUM KpacHbIM cBeToM (730 HM) ¢ ucmoib3oBaHueMm cBetoanonoB 3J1127A-5 (Poccus).
TpeThs rpymma pacTeHui ObLIa MOCIEI0BAaTEIFHO O0IydeHa KpacHBIM CBETOM (15 MUHYT),
3aTeM JaJbHUM KpacHbIM cBeToM (15 munyT). Jlanee mpoObl HHKYOUpOBaIM B TEUCHHE 3
4acoB B TEMHOTE U MCTIOIB30BAIIU AJIs OnpeaeneHus aktuBHocT hepmenta U/IT.

O6cyxaeHue pe3ynbTaToB

JlnHaMuKa akKTUBHOCTH pa3nuuHbix Gopm HAJID-u3ouuTpaTaeruaporeHassl Obuia
M3Yy4EHA NPU NPOPACTAHUM CEMSH KyKYypy3bl. Y CTaHOBJIEHO, YTO MAaKCHMyM aKTHBHOCTH
JUI IIMUTO30JbHOM (hopMBbI HaONIOAeTCs HAa 5 NeHb NPOpPACcTaHus, I XJIOPOIUIACTHOM
dbopmbl Ha 4 NTeHb, a J1JIsI MUTOXOHIPUAIBLHON — Ha 8 JIeHb pa3BUTHs ceMsH (puc. 1).
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Puc. 1. Ilunamuka aktuBHOCTH M30opM HAJID-UJII" U3 MUCThEB KYKYpPY3bl
IpH popacTaHuu: A — IUTO30JbHas (hopma, b — Mutoxonapuansaas Gopma,
B — xnopomnacthas gopma.
Fig. 1. Dynamics of activity of NADP-IDH isoforms from maize leaves during
germination: A — cytosolic isoform, B — mitochondrial isoform, C — chloroplast isoform.

Jlnst uccnenoBaHusl aKTUBHOCTH Kaxaon u3 m3odopm HAJID-UJITT nmposenu uzo-
IUIOTHOCTHOE LEHTPU(PYTHPOBAHUE B TPATUCHTE IUIOTHOCTH caxaposbl. [lomydeHHbIe
dbpakuum UCCaea0BaAIN C MMOMOIIBIO ekTpodope3a. Crenuduaeckoe MPOSIBICHUE TTO3BO-
JWJIO TIOKa3aTh Hau4ue Tpex (Gopm mcciueayeMoro GepMeHTa ¢ pa3IuyHoM deKTpodope-
TUYECKOW MOJBMXXHOCTHIO. Tak, mis nuto3oapHoM (pakiuu Rf coctasnsna 0.33, mis mu-
ToxoHApuanbHol — 0.28, mia xnopomnactHoit — 0.30 (puc. 2).

Omnpenenenre akTUBHOCTU BO (paKIMsAX HccieayeMoro (epMeHTa Mmokas3ayio, 4To
[IUTO30JbHAs (hOpMa JOMUHUPYET B 3€JIEHBIX JHUCThSIX KYKYpPY3bl, cocTaBisis 72% oT 00-
men aktuBHocth HAJID-WUT'. AktuBHocTs UJII' B xmoportactax paBHsuiack 20%, a B
MUTOXOHJIPHX — 8% OT 001Iei aKTUBHOCTH UCCIIETyeMOTO epMEHTA.
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Puc. 2. Dnexrpodoperpamma paznuuHbix cyOkneTouHbx ¢pakmuii HAJD-UAT
U BenuuyrHa (epMEHTATUBHON aKTUBHOCTH: a: 1 — nmurormasmarudeckas UL, Rf=0.33
2 — mutoxonapuansHas U/, Rf=0.28; 3 — xnopomnactaas UL, Rf=0.30;
0 — aktuBHOCTH UJII" B CyOKIETOUHBIX (PpaKIusax
Fig. 2. Electropherogram of various subcellular fractions of NADP-IDH and the
enzymatic activity: a: 1 — cytoplasmic IDH, Rf = 0.33; 2 — mitochondrial IDH,
Rf=0.28; 3 — chloroplast IDH, Rf = 0.30; u — IDH activity in subcellular fractions

20%

AKTUBHOCTb, E/r.c.M.

Jlnst ompeneneHust JOJM AaKTUBHOCTH KaXIOTO M3 MCCIENYeMBIX H30()epMEHTOB
HA®-UJII" npu npopacTaHuu ceMsiH KyKypy3bl ObLT TIpoBesieH 3nekTpodope3 B [TAAT
roMOTreHaTa U3 MPOPOCTKOB KyKypy3bl Ha 3, 4, 5 u 6 auu npopacranus. [Ipu cnenuduye-
CKOM TIposiBJIeHUHU Oblu AetekTtupoBaHbl 1B Gpopmbr HAD-U/I" ¢ Rf=0.33 u Rf=0.30,
YTO COOTBETCTBYET IIUTO30JIbHOW M XJIOPOIUIACTHOW (opMaM HccienyeMoro (epMeHTa
(puc. 3).

3 4 5 6

Puc. 3. Onexrpodoperpamma nzopepmentoB HA JID-UAT
IpY IPOpacTaHuy KyKypys3sl (3, 4, 5, 6 1Hn).
Fig. 3. Electropherogram of NADP-IDH isozymes during
maize germination (3, 4, 5, 6 days).

VYBenn4yeHne KOHLEHTPAIMH XJIOpOoIIacTHOW u30(opMbl (hepMeHTa CBUICTEIb-
CTBYET O €r0 Ba)XHOW POJHM IPH Pa3BUTHH MPOIECCOB (POTOCHHTE3A B 3EJICHOM JIHCTE KY-
Kypy3bl. OTCyTCTBHE Ha 3JeKTpodoperpamme MUTOXOHApHaIbHON hopmbl HAAD-UT
npu crienu(GuIecKoM IPOSBICHUH U3 TOMOT€HATa JINCTHEB KYKYPY3bl MOXKET OBITh CBS3aHO
¢ HEOOJIBILIUM KOJTMYECTBOM JIaHHOW ()OPMBI B TPYOBIX IKCTPAKTAX.
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HccnenoBanue ydacTusi GUTOXPOMHON CHUCTEMBI B PETYJSALUHM Pa3IM4YHBIX (GOopM
HAZI®-U/II" ocyiecTBIsIIOCH IYyTEM MOJEIMPOBAHUS YCIIOBUM OCBEIIEHUS PACTEHUHN Ky-
Kypy3bl. YCTaHOBIJIEHO, 4TO BoznaeiicTBue KC yBennunBaeT akTHBHOCTH IUTO30JbHOU
(puc. 4) u xmoporutactHoi (puc. 5) popm HAJID-U/II" oTHOCUTENHEHO BapHAHTOB, BBIIEP-
aHHBIX B TeMHOTE. JlJI1 MUTOXOHApPHAIbHON (OPMBI HAOIIOJAIOCh CHUKEHUE aKTHBHO-
ctu B ycnoBusax Bozaeiicteus KC (puc. 6). Ilpu BozneiictBun JIKC Ha paznuusble H30-
dbopmbr HAJID-U/II" He Habmr01a710Ch U3MEHEHUI B aKTUBHOCTH ITUTO30JIbHOW, MUTOXOH-
npuanbHO U xyoporactHoi m3odpopm HAZID-UJIT oTHOCHTENBHO pacTeHH, HHKYOU-
pPYeMBIX B TEMHOTE. AKTUBHOCTh B JIMCThSIX, OOJydeHHBbIX nocienosarenbHo KC, 3arem
JKC, Obuia Ha ypoBHe BapuaHTa «reMHOTa» U «IKCy». IlonydeHHble pe3ynbTaThl CBHIE-
TEJICTBYIOT 00 Y4acTUM (UTOXPOMHOM CHUCTEMBI B PETYJSALMHM LMUTO30JbHOM, XJIOpPO-

IUTACTHOM M MUTOXOHApHansHOU n3opopm HAJID-N/T.
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Puc. 4. AKTUBHOCTH IIUTO30JILHOU
HAZI®-U/II" B pa3inuuHbIX yCIOBUSIX
ocenieHusi. CBET — pacTeHMsl, OCBEILIECH-
HBIC MTOJIHBIM CIIEKTPOM, TEMHOTA —
pacTeHus, MHKyOupoBaHHBIE 0€3 BO3/CH-
ctBus cBera, KC — pacrenus, ocBeleH-
HbIE KpacHbIM cBeToM, [IKC — pacTenus,
00JTy4eHHBIE TaTbHUM KPACHBIM CBETOM,
KC+KC — pacTenusi, moclie10BaTeIbHO
00JTydeHHBIE KPACHBIM, 3aTEM JTaTbHUM
KpPacHBIM CBETOM.

Fig. 4. Cytosolic NADP-IDH activity
under various lighting conditions. Light —
plants were illuminated with the full spec-

trum, darkness - plants were incubated
without exposure to light, RL — plants
were illuminated with red light,

FRL — plants were illuminated with far
red light, RL + FRL — plants were succes-
sively illuminated with red, then
far red light
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Puc. 5. AKTUBHOCTB XJIOPOTIIIACTHOM
HAZI®-U/II" B pa3nuuHbIX yCIOBHIX OCBE-
nienusi. CBET — pacTeHUs], OCBEIICHHBIE MOJ-
HBIM CIIEKTPOM, TEMHOTA — PACTEHMSI,
WHKYOHMpOBaHHBIC 0€3 BO3JACHCTBHUS CBETA,
KC — pacrenus1, ocBellleHHbIE KPaCHBIM CBe-
toM, JIKC — pactenus, o01ydeHHbIE TaTbHUM
kpacHbIM cBeToM, KC+JIKC — pactenus,
MOCJIeI0BATENBHO 00Ty4YeHHbIE KPACHBIM,
3aTe€M JAJIbHUM KPacHBIM CBETOM.

Fig. 5. Chloroplast NADP-IDH activity
under various lighting conditions. Light -
plants were illuminated with the full spec-

trum, darkness — plants were incubated
without exposure to light, RL — plants were
illuminated with red light, FRL — plants were
illuminated with far red light, RL + FRL —
plants were successively illuminated with red,
then far red light
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Puc. 6. AxtuBHOCTh MUTOXOHApUaIbHOU HAZID-W/II" B pa3innyHbIX yCIOBUSIX
ocBeleHusi. CBET — pacTeHUsI, OCBEILIEHHBIE MTOJIHBIM CIIEKTPOM, TEMHOTA — PACTEHHSI,
UHKYOupoBaHHbIe 6e3 Bo3neicTBus cBeTa, KC — pacTeHus1, OCBEIEHHbIE KPACHBIM CBETOM,
JKC — pacrenus, obmydeHHbIie JanbHUM KpacHbIM cBeToM, KC+JIKC — pacTenus, mocie-
J0BaTeNIbHO 00JIy4YeHHBIE KPACHBIM, 3aTEM JAJIbHUM KPAaCHBIM CBETOM.

Fig. 6. Mitochondrial NADP-IDH activity under various lighting conditions. Light -
plants were illuminated with the full spectrum, darkness — plants were incubated without
exposure to light, RL — plants were illuminated with red light, FRL — plants were
illuminated with far red light, RL + FRL — plants were successively illuminated with red,
then far red light.

3aknoyeHue

B xoxe npoBeNEHHOrO MCCIENOBAaHUS YCTAaHOBJIEHA 3aBUCHUMOCTb AKTMBHOCTHU
HA®-U/I" u3 nucTbeB KyKypy3sl OT CTaJAMM NPOpPAcTaHUs. BBIIBIEHO, UYTO aKTUBHOCTh
LIUTO30JIbHOW (DOpMBI HAOIIOAAETCS HAa MATHIM JI€Hb MPOpPACTaHUs, B TO BpEMsl KaKk MHTO-
XOHJIPUAJIbHOM — HA YETBEPTHIN JI€Hb, a XJIOPOILIACTHON Ha BOCBMOU JCHb Pa3BUTHUS CEMSH
KYKYpY3bl, 4YTO CBHETEIBCTBYET O PA3IUYHON pOSIU Kax10i U3 n30opM B KIIETKE pacTe-
HUS. YBEIHMYEHHE aKTUBHOCTH XJIOPOIUIACTHOM (POPMBI K BOCBMOMY JTHIO Pa3BUTHS MOXKET
OBITH CBSI3aHO C aKTUBH3AIlMEH MPOIecCOB POTOCHHTE3a U CHIKEHHEM poJin 1ukia Kpeo-
ca B KaueCcTBE MOCTABIIUKA YHEPIHU U CYOCTPaTOB AJISi CHHTETUYECKHUX TporeccoB. Ompe-
JiefieHre CyOKJIETOYHOM JIOKaJIM3aluy M0Ka3ajJ0 JOMUHHUPYIOLIEE COAEp KaHUE IIUTO30JIb-
Hoii popmbl HAZID-U/II" B ki1eTKax KyKypy3bl, B TO BpeMsl KaKk MUTOXOHApHaIbHast (op-
Ma cocrtaBisger Juib 8% oOmel akTuBHOCTU. VcciiemoBaHue CBETOBOM peryssiuu
HAZI®-U/II" BBIABUIIO, YTO aKTUBHOCTh LIUTO30JBHON M XJoporutactHoi ¢dopm HAJD-
NJII" Obl1a 3HAaYUTENIBHO BBIIIE HA CBETY 110 CPABHEHHIO C PACTEHUSIMH, BBIJIEPKAHHBIMU B
TEMHOTE, YTO MOKET CBA3BIBATh UX (DYHKIIMOHHpPOBaHKE C mpolrieccoM (oTtocuHresa. [Ipu
atoM, Bo3zaeiicTBue KC Takke yBeNMMYMBAIO aKTUBHOCTH JTAHHBIX M30(QOpM, a JIEUCTBHE
JKC caumano >¢¢exT, MoaydyeHHbIH OT BO3JACHCTBUS KPacHOTO CBETAa, YTO CBHJIETEIb-
CTBYeT 00 y4acTuH (PUTOXPOMHOM CHCTEMBI B PETYIISILIMU [IUTO30JbHON U XJIOPOIIACTHOM
dopm dpepmenta. PUTOXpOMHASL PETYISAIMS OblIa TaKXKe BBIIBICHA JJISI MUTOXOHJIPUAIb-
Hoit hopmer HAJID-U/IT', HO Bo3zaeiictBue KC u JIKC, HanpoTuB, CHIKAIO0 aKTUBHOCTH
JAaHHOHM (POPMBI OTHOCHTEIBHO KOHTPOJIbHBIX BAPUAHTOB, UHKYOUPOBAaHHBIX B TEMHOTE.

Taxkum o6pa3zom, IpOBEIEHHOE UCCIIEAOBAaHUE CBUAETEIBCTBYET O (QYHKIIMOHUPO-
BaHUU CJI0’)KHON M30LUTPATIAETUIPOrE€HA3HON CUCTEMBI B KJIETKAaX KyKypy3bl, KOTOpasi WUr-
paeT BaXXHYIO POJb B MPOLECCE MPOPACTAHUSA U PErYIMPYETCs BO3ACHCTBUEM CBETA, e
OCHOBHYIO POJIb MOXET UTpaTh (PUTOXpOMHAS CUCTEMA.
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Light regulation of NADP-isocitrate dehydrogenase
isoforms functioning in maize leaves

© 2020 Grodetskaia T.A., Shestakov R.A., Eprintsev A.T.

Voronezh State University, Voronezh, Russian Federation

Light is the most important regulator of the process of photosynthesis, and the Krebs cycle closely
related to it. Light regulation has been established for many enzymes, including the enzymes of the tricar-
boxylic acid cycle, the phytochrome system also can be involved in the process of light regulation. NADP-
isocitrate dehydrogenases of higher plants (NADP-ICDH, EC 1.1.1.42) are a complex of enzymes localized
in the cytosol, mitochondria, chloroplasts, and peroxisomes, which can be involved in the adaptation of
plants to a change in light regime. This study is devoted to the investigation of the isocitrate dehydrogenase
system under conditions of changing light regime in maize leaves. The enzyme activity was measured spec-
trophotometrically; differential centrifugation was used for the investigation of subcellular localization. The
isozyme composition was determined by PAGE. The effect of the phytochrome system on the activity of the
cytosolic, chloroplast, and mitochondrial isoforms of NADP-IDH was studied by modelling the effect of
light of different wavelengths on maize plants. The dependence of the activity of NADP-ICDH from maize
leaves during the germination stage was established. The peak of activity of the cytosolic form was observed
on the fifth day of germination, while the peak of activity of the mitochondrial form was observed on the
fourth day, and the chloroplast isoform had maximal activity on the eighth day of germination of maize
seeds. It was shown the differential activity of NADP-ICDH isoforms in maize leaves during development
was due to their different functions in the plant cell. Subcellular localization of NADP-IDH was demonstrat-
ed and the activity in subcellular fractions was determined. It was revealed that the dominant activity is pre-
sent in the cytosol, accounting for 72% of the total activity. The light regulation of NADP-ICDH isoforms
was investigated. An increase in the activity of the cytosolic and chloroplast isoforms in maize leaves was
revealed under red light with a wavelength of 660 nm (RL), while for the mitochondrial isoform, a decrease
in activity was observed under RL. Irradiation with far red light, 730 nm (FRL), removed this effect for both
isoforms. The obtained results indicate the involvement of the phytochrome system in the regulation of the
activity of the cytosolic, chloroplast, and mitochondrial isoforms of NADP-ICDH in maize leaves under the
changed light pattern.

Keywords: isocitrate dehydrogenase, activity, isoforms, phytochrome system, maize
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