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carriers transport succinate ions with H+ via symport. It is well
known that H+ can be transported mainly through the proton
FOF1-ATPase or different carriers/transporters. ATPase activity
of membrane vesicles was determined by measuring the amount of
inorganic phosphate (Pi) produced in the reaction of membrane
vesicles with ATP in the assay mixture. Total ATPase activity in
wild type was 172.98 nM Pi/min/lg protein. In dcu mutants the
ATPase activity was ~ 1.5–1.9 times lower compared to wild type.
The highest proton ATPase activity was detected in E. coli wild
type. In the other cases proton FoF1-ATPase activity was lowered
by ~ 86%, 83% and 62%, respectively in dcuD, dcuACBD and
dcuACB mutants. In dcuD mutant K+ ions stimulated the total
ATPase activity ~ 2 fold compared to wild type. Moreover, when
succinate was added the total ATPase activity was lowered ~ 1.3
fold in dcuACB and ~ 1.4 fold higher in dcuD. Interestingly, K+
ions stimulated total ATPase activity ~ 1.3 fold in dcuD and inhibited ~ 1.2 fold in dcuACB. In addition, DCCD inhibited ATPase
activity was increased ~ 1.2 fold in dcuD and decreased in succinate assays ~ 1.8 fold compared to wild type. The presence of succinate in the mixture decreased the DCCD inhibited ATPase
activity ~ 2.8, 1.3, and 3.4 fold respectively in dcuD, dcuACBD
and dcuACB in presence of K+ ions. It might be concluded that
dcu transport system is connected directly with ATPase. DcuD has
the main role for proton transport across the membrane. *The
authors marked with an asterisk equally contributed to the work.
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The role of Escherichia coli hydrogenase 3
subunits in hydrogen production during
fermentation of high glucose concentration at
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E. coli Hyd-3 is known as the main producer of molecular hydrogen (H2) during glucose fermentation. However, it was shown in
this study that not all subunits are responsible for H2 formation
to occur and can change their function depending on glucose concentration and pH values. Hyd-3 works to produce H2 during 8 g/
L (high) glucose fermentation at pH 5.5. Moreover, it seems that
glucose high concentration accelerates H2 formation during the
time and more subunits function towards H2 production at pH
5.5, compared to pH 7.5. E. coli BW25113 wild type and all single
mutants of Hyd-3 were used in this experiment. Measurements
were done with bacteria grown in 8 g/L glucose at pH 7.5 and 5.5
in anaerobic conditions, then 8 g/L glucose was added in the
assays. Wild type showed H2 production rate of 2.39 mV/min/mg
dry weight and 2.58 mV/min/mg dry weight, at pH 7.5 and 5.5,
respectively. hycB mutation adduced ~ 2.4 fold the H2 production
rate and hycG mutation, as hycI, had no significant role at pH 7.5,
compared to wild type, whereas, no H2 production was detected
at pH 5.5. In hycE mutant H2 production was lowered ~ 3.5 fold,
compared to wild type, at pH 7.5, but not at 5.5, where production was absent. HycH deletion did not have an essential role in
H2 production. hycA single mutation did not show any differences, compared to wild type. hycC, hycD and hycF single
mutants showed lack of H2 production in both conditions. Taken
together it can be concluded that the functions of HycG and HycI
are more vital during fermentation of high glucose concentration,
and HycH does not work to produce H2 in different pHs. *The
authors marked with an asterisk equally contributed to the work.
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Immunoproteasome inhibition increase
infection of U937 cells with lentiviruses
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Ubiquitin-proteasome system (UPS) degrades most intracellular
proteins. The UPS principal element is a proteasome, within
which the proteolysis is performed by three paired catalytic subunits. Besides standard proteasomes (StPs) many cells contain
intermediate (IntPs) and some cells – immunoproteasomes (IPs).
These proteasomes differ from StPs by complete (IPs) or incomplete (IntPs) substitution of standard catalytic subunits with the
“immune” subunits. IPs and IntPs display differing comparing
with StPs proteolytic activity, generate altered set of peptides and
play important role in antigen presentation and stress response.
Viral infection can modulate proteasome activity and expression
of proteasome subunits. Moreover, it was demonstrated that
basal proteasome activity in the cell determines efficacy of lentiviral infection, however, the role of different proteasome forms
was insufficiently addressed. Human histiocytic lymphoma U937
cells were used. Expression level of catalytic proteasome subunits
was determined and a high amount of immune subunit beta5i
transcripts was revealed, confirming elevated levels of IntPs and
IPs in these cells. Cells were treated with non-toxic concentrations of MG132 – pan proteasome inhibitor and ONX-0914 –
inhibitor of beta5i. Six hours post treatment the cells were
infected with HIV-1 VSV G pseudoviruses. If using 50 nM of
ONX-914 only a marginal effect on infectivity was revealed,
while chymotrypsin-like proteasome activity was suppressed by
69% and beta5i subunit-specific activity – by 80%. When
100 nM of ONX-0914 was used, the lentiviral infection was
increased by 50%, at the same time, chymotrypsin-like proteasome activity was decreased by 75% and beta5i activity – by
80%. LDL receptors level was unchanged in the presence of
100 nM of the ONX-914. Obtained results allow suggesting
increased risk of lentiviral infection after IP-specific inhibitors
use. The study was supported by Russian Science Foundation
grant No. 18-74-10095.
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Cell proliferation-related expression of alphataxilin, a candidate tumor marker, in the
murine gastrointestinal tract
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a-Taxilin has been identified as a binding partner of the syntaxin
family which is involved in intracellular vesicle traffic. Accumulating evidence has shown that a-taxilin protein is overexpressed
in various tumor cells such as glioma, hepatocellular carcinoma,
and renal cell carcinoma, leading to the possibility that a-taxilin
is a candidate tumor marker. Moreover, since a recent report has
shown that the fusion protein of a-taxilin and FGFR2 may be
involved in tumorigenesis of biliary duct cancer, a-taxilin is gaining prominence in the cancer research field. Then, we examined
expression of a-taxilin by western blot and immunochemical
analyses in the murine gastrointestinal tract where cell renewal
vigorously occurs. a-Taxilin was expressed in the majority of the
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