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CTtpemuTesibHOE U3MEHEHHE KJIMMaTa MPUBOAUT K TOMY, UTO Bce OoJjiee MPUOPUTETHOH 3a/1a4el B
MHpPE CTAaHOBHUTCA o0ecredyeHue MPOJOBOJILCTBEHHON 0e30IacHOCTH, B TOM UMHCJIE IIyTeM IOBBIIIEHUSA
YPOXKaMHOCTH CeJIbCKOXO3ANUCTBEHHBIX PACTeHHUN. XOPOIIO HM3BECTHO, YTO CIIOCOOHOCTh pacTEeHUH
MIPOU3BOAUTH OHoMaccy, He0OOXOAUMYIO 111 TUTAHUSA YeJIOBEeKa U 3KUBOTHBIX, 3aBUCUT OT 3¢ (PeKTUBHOCTU
doTocuHTETHUECKUX PEeaKI[Uil, KOTOPble, B CBOIO OuYepe/lb, 3aBUCAT OT 3 GHEKTUBHOCTU YJIABINBAHUSA
cBeTa u ukcanuu yriepoga. OiHako OOJIBITMHCTBO (POTOCUHTETUYECKUX MCCJIeIOBAHUN ITPOBOAUTCS Ha
JIUCTBSAX, B TO BPeMs Kak JIpyrue 3ejieHble OpPraHbl PACTeHUU TaKKe SBJIAIOTCA IOTEHIINATIbHBIM
HCTOYHUKOM JIOTIOJIHUTEJIBHOTO YCBOEHUs yriiepojia 3a cueT ¢ortocuHTe3a. OOBEKTOM HCCIIEeNOBAHUA
AIBJIAIJIUCH IIJIO/IBI PACTEHUM ropoxa copra I'siopus Ha cpe/iHel cTa/iui CO3PEBAHUSA CEMSH.

Panee Hamu ObUIO MOKa3aHO, YTO (GOPMHUPYIOLIHUECS CEMEHA Iopoxa COJEepPKAT XJIO0POQUILIBI,
KapOTHUHOU/BI U (POTOXUMUYECKU aKTUBHBIE IJIACTU/IBI C PA3BUTHIMU TUJIAKOUAHBIMU MeMOpaHamu (doi
10.1071/FP19270). «9MOpHUOHAIBHBIN» (DOTOCHHTES, IPOUCXOAAIINHN B 3€JIEHbIX 3aPOIbIIIaX, TO3BOJISIET
UM BbIpabaThIBaTh JOMOJIHUTEIbHOE KoandecTBO AT® u HAJIOH, koTopble /lajiee HCIOJIB3YIOTCS MIPH
CHUHTE3€e 3allacHbIX MUTaTeJIbHbIX BelecTB (doi 10.1134/51021443715060163). [Ipu aTOM HU3-3a TOTO, YTO
3apO/IBIIIN B IUIOZaX S5KPAHUPOBAHBI OT COJTHEYHOT'O CBeTa TKAHAMU IepUKAPIUA U CeMEHHON KOXKYPHI,
OHU OCYILECTBJIAIT (OTOXUMUYECKHE PEeaKIMU B OTCYTCTBHE CHHEro CBeTa, HU3KOM ypPOBHE KPAaCHOTO
CBeTa U CPaBHUTEILHO BHICOKOM YPOBHE 3€JIEHOTO U JlajibHero kpacHoro ceta (doi 10.18699/VJIGB-23-
113). Takue ycaoBUA HPUBOJAT K CTPYKTYPHO-(PYHKIIMOHAJIBHON ajantanuul (OTOCUHTETUYECKOIO
anmnapara. Tak, Haipumep, meronoMm PAM-dityopumerpuu ¢ ucnosb3dosanuem PAR-FluorPen FP 110 (PSI,
Uexus1) HaMH ObLIO YCTAHOBJIEHO, YTO CEMSAJIOJIH, IO CPABHEHUIO C JIUCThIMU U TKAHAMHU MEePUKAPIINS,
nmeroT 6osee BbicOKHi mokasaTtenb ABS/RC, roe ABS — moTok (OTOHOB, IOTJIOIIAEMBIX TUTMEHTAMU
cBeTo-cobuparomux komisiekcos (CCK), u RC — peakIIMOHHBIHN IEHTP.

Hamu ObL1a n3ydeHa sKcIpeccusl reHOB, Kogupyoomux 6enku D1 u D2 dotocucremst 11 (PsbA
u PsbD), 6enku Al u A2 dportocucremsl | (PsaA u PsaB), 6esok riuroxpom f kommiekca nutoxpomoB b6/f
(PetA), Genku-maneponunsl Cpn60a and Cpn60f, a Ttaxxke QepMmeHTH akTUBa3za pubys1030-1,5-
oucdocdarkapbokcmiasbl/okcurenassl (Rca) u pochopubynokunasa (Prk). Bce BbIleykazaHHBIE TE€HBI
SKCIIPECCUPOBAINCH B TKAHAX JINCThEB, IEPUKAPIIUA, KOXKYPBI U ceMsAJI0JIel TopoXa, OTHAKO YPOBEHD UX
SKCIIPECCUM CHUIKAJICA B HEJIHUCTOBBIX TKAHAX B 3aBUCUMOCTH OT WHTEHCUBHOCTU U CIIEKTPAJIbHOTO
COCTaBa CBETA, IIPU KOTOPBIX OCYIIEeCTBILINCH GOTOXUMUYECKHe peakiuu. B nokaze O6yayT oocykaTbes
0c00eHHOCTH (PYHKIIMOHUPOBaHUA (POTOCUHTETUYECKOTO anapara B IJI0/1aX ropoxa.
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As a result of rapid climate change, ensuring global food security, including by increasing crop
yields, is becoming an increasingly important priority. It is well known that the ability of plants to produce
biomass necessary for human and animal nutrition depends on the efficiency of photosynthetic reactions,
which, in turn, depend on the efficiency of light capture and carbon fixation. However, most photosynthetic
studies have been conducted on leaves, while other green plant organs are also a potential source of
additional carbon uptake through photosynthesis. In this study, leaves and pods of pea plants of the variety
Gloria at the middle stage of seed maturation were investigated.

We have previously shown that the developing pea seeds contain chlorophylls, carotenoids and
photochemically active plastids with thylakoid membranes (doi:10.1071/FP19270). The "embryonic"
photosynthesis occurring in green embryos allows them to produce additional amounts of ATP and
NADPH, which are further used for the synthesis of reserve nutrients (doi: 10.1134/51021443715060163).
At the same time, because the embryos in the pods are shielded from sunlight by the tissues of the pericarp
and seed coat, they carry out photochemical reactions in the absence of blue light, with low levels of red
light and a relatively high levels of green and far-red light (doi: 10.18699/VJGB-23-113). Such conditions
lead to the structural and functional adaptation of the photosynthetic apparatus. Using the method of
PAM fluorometry with the PAR-FluorPen FP 110 (PSI, Czech Republic), it was found that cotyledons have
a higher ABS/RC index compared to leaves, where ABS is the flux of photons absorbed by pigments of light
harvesting complexes (LHC) and RC is the reaction center.

We examined the expression of genes encoding the proteins D1 and D2 of photosystem 11 (psbA
and psbD), the proteins Al and A2 of photosystem | (PsaA and PsaB), the cytochrome f protein of the
cytochrome b6/f complex (PetA), the chaperonin proteins Cpn60a and Cpn60p, and the enzymes of
ribulose-1,5-bisphosphate carboxylase activase/oxygenase (Rca) and phosphoribulokinase (Prk). All the
above-mentioned genes were expressed in the tissues of leaves, pericarps, seed coats, and cotyledons of
pea plants. However, their expression decreased in the non-foliar tissues depending on the intensity and
spectral composition of the light under which the photochemical reactions were carried out. The
peculiarities of the functioning of the photosynthetic apparatus in pea pods are discussed.

Keywords: Pisum sativum L., seeds, pods, non-foliar photosynthesis, PAM fluorometry, gene
expression.

GenBi02024: IV MexayHapoHasi Hay4HO-ITPaKTHYeCKask KOH(PEPEeHIHS
«I'eHOMUKa 1 COBpEeMEHHBIE OMOTEXHOJIOTUH B Pa3MHOKEHHH, CEJIEKIH 1 COXPAaHEHUH PAaCTEHHI)




