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| would like to present you our study
“ROLE OF PHYTOCHROME SYSTEM IN
SUCCINATE DEHYDROGENASE ACTIVITY
REGULATION IN GREEN LEAVES OF
PLANTS".
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Complex II of the ETC or succinate dehydrogenase 1s located
in the inner membrane of mitochondria and catalyses the
conversion of succinate to fumarate, resulted in ubiquinone
reduction

« Bioenergetics of plant cells i1s unique because it includes dark
respiration as well as photosynthetic processes.

» A common observation 1s that CO, evolution from dark respiration 1s
decreased under light conditions (Raghavendra et al., 1994). At the
same time there 1s some evidence that mitochondrial respiration could
participate in ATP production in the light (Gardestroem and Wigge,
1988, Kroemer et al., 1988, 1993, Igamberdiev et al., 1997).

o The accumulation of ATP and increase of transmembrane potentials
causes a limitation of NADH and succinate oxidation (Chance,
Williams, 1956) that reduce the amount of oxidized NAD™. Succinate
can only be oxidized by succinate dehydrogenase which acts, at the
same time, as a Krebs cycle enzyme and as a component in Complex II

of the electron transport chain.



Activity, U /g fr. w.

The effect of light on succinate dehydrogenase
(succinate:ubiquinone reductase, SUR) was studied.
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Activity, U / g fr. w.

White light of high intensity (60 J m2s-!) also
reduces SUR ability in spinach leaves
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Activity, U / g fr. w.

Same results were observed for corn leaves
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Activity, U / g fr. w.

Light of 660 nm was most effective for the induction

of these effects both 1n spinach leaves ...
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Activity, U / g fr. w.

... and corn leaves. Blue light did not effect on

succinate dehydrogenase activity.
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Red light 1s down-regulating factors both for
succinate dehydrogenase mRNA content and

catalytic activity

I 2 . ;
Nothern-blot was conducted with PCR
fragment of A-subunit of SDH from
spinach leaves
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It was also observed that light does not effect

directly on the activity of isolated protein.

Activity, | Specific | Yeald, | Fold of
Volume, | Protein, U activity, % purifica-
ml mg U/mg tion
protein
Homogenate 8,3 47,948 3,187 0,022 100 1,0
Mitochondrial fraction
1 3,853 0,512 0,133 16,1 6,0
Ammonium sulfate
precipitation and gel
filtration 202 1,392 0,774 0,556 243 25,3
Chromatography on
DEAE-Toyapearl
2 0,4025 0,896 2,226 28,1 101,2




It 1s proposed that phytochrome system could
participate in the regulation of succinate oxidation
and, generally, of mitochondrial dark respiration by
light.

= The presence of Pfr correlates with a large number of physiological
responses and also regulates gene expression. Because many of these
responses are reversed by FR light (which converts Pfr to Pr), Pfr 1s
thought to be the active form for many phytochrome-mediated
responses

= [n the present study we have shown a participation of red light in
regulation of one of the key respiratory enzyme — succinate
dehydrogenase. We could exclude the possibility of light interaction
with a flavin or another chromophore group bound to SUR because
light had not effect on the activity of the 1solated protein complex.
Reduction of SUR activity and of the content of mRNA encoding one
of its subunits, correspond to red light absorption by the Pr form of
phytochrome.
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BUT...

I agree that as today we are participants of The
International Symposium “EU Russia: Prospects
for Cooperation in Biotechnology in the Seventh
Framework Programme”

and 1t 1s more reasonable to talk about

= Networking as an instrument to
benefit new generation of Russian
biotechnologists



My personal experience was
absolutely related to cooperation to:

= Russian colleagues and RFBR
* European universities and foundations

= US governmental foundation

* Finally I have some experience in

communications, research technique and
study planning



Last decade was hard for young
scientists. ..

* Hard time — a lot of possibilities:

* INTAS: YS-programs

= Erasmus programs

* FEBS, NATO, EMBO fellowships

= Personal communications



We really understand preferences of
personal communications

= Conferences
= Journals and e-mail communications

= Molbiol.ru web forum

= AND FINALLY RUSSIAL YOUNG
SCIENTISTS NETWORK -

* Russian Union of Young Scientists —
established 21.10.2005 (www.rosmu.ru)
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Today government gives real
chances to find a collaboration with
academic centers

= Provincial education 1s a base for
development of academic science: problems
of “Integration” program

= Now i1s new training programs of Ministry
of Education (ITEB and IBC RAS, MSU,
Center of Bioengerinng...)



What we really need 1s excellence
centers distributed on Russian
territory

= [ represent Black-soil region and I really
feel society interest to gene transfer and GM
plant cultivation

= [ would like to present here the idea of local
research-information centers on Plant

biotech and GM food



FP’/ 1s a way to improve relation
with EU research groups...

= Bologna process — educational possibilities
— Socratus program

= Students and young scientist mobility...
= Unfortunately, there 1s no INTAS programs

= But networks 1s a real way to reach EU and
RF funding



Russia — EU: one continent — one
fate

"= We need to coordinate our research (there
are a lot of possibilities)

= We need to coordinate our food standards
and certification procedure

* We need to coordinate “the language” of
our communications



