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Production of full-length bispecific antibodies is more challenging

than the expression of conventional antibodies due to the double

number of heavy and light chain genes that need to be expressed.

Typically, this problem is solved using four expression plasmids

for transfection. The goal of this work was to create two expres-

sion plasmids for the efficient production of full-length bispecific

IgG1 antibodies. The sequences encoding the variable domains of

the immunoglobulin heavy and light chains were linked to the

constant domains of human antibodies. Also, Kozak sequence,

leader peptide sequence and restriction endonucleases recognition

sites for further cloning were added. Knob-into-hole mutations

were introduced into the CH3 domains of heavy chains for cor-

rect assembly of the bispecific antibody. We also introduced

mutations that reduce binding to Protein A into one of the heavy

chains of the bispecific antibody, in order to improve the purity

of the protein by using gradient elution in affinity chromatogra-

phy. Between the light and heavy chain genes we inserted an

IRES element – regulatory region of eukaryotic mRNA and their

viruses, which provides cap-independent, or internal translation

initiation for efficient heavy chain translation. The resulting bicis-

tronic sequence was placed under the control of the CMV pro-

moter. We obtained two expression plasmids, each containing the

heavy and light chain genes for one part of the bispecific anti-

body. The bispecific antibody was transiently expressed in CHO

cells and then purified from culture supernatant by affinity and

size-exclusion chromatography. Expression yield and biochemical

parameters of the bispecific antibody were analyzed. This work

was supported by a subsidy of the Ministry of Science and

Higher Education of the Russian Federation (RFME-

FI60417X0189). *The authors marked with an asterisk equally

contributed to the work.
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Gene silencing provided by RNA interference mechanism is one

of the most promising approaches for the treatment of diseases

caused by overexpressed genes. Small interfering RNA (siRNA)

delivered to the target cell may complementary binding target

mRNA preventing undesirable protein synthesis. Since siRNA is

unstable in biological medium, special delivery systems, for exam-

ple cationic liposomes, are needed for siRNA delivery to the

cells. In this work, we synthesised two novel polycationic amphi-

philes and studied siRNA delivery efficiency mediated by cationic

liposomes based on them and zwitter-ionic helper lipid DOPE

(1,2-dioleoyl-sn-glycero-3-phosphoethanolamine). Amphiphiles

are provided with disulfide groups making them sensitive to

degradation by intracellular reducing agents such as glutathione

for a better siRNA release into the cytoplasm. Dynamic light

scattering studies were carried out to determine hydrodynamic

diameters as well as zeta-potentials of cationic liposomes and

their complexes with siRNA. Transfection efficiency was investi-

gated by a delivery of siRNA into transgenic BHK IR780 cells

expressing green fluorescent protein. It was demonstrated that

both disulfide cationic liposomes provided high green fluorescent

protein synthesis inhibition up to 10% as compared with

untreated cells. Moreover, results were exceeded those demon-

strated by commercial transfectant Lipofectamine 2000. In con-

clusion, cationic liposomes based on novel disulfide polycationic

amphiphiles are promising carriers for delivery of siRNA into

eukaryotic cells. This research was supported by Russian Science

Foundation (grant 18-73-00270). E.V. Shmendel is a recipient of

Presidential fellowship 1199.2018.4. *The authors marked with

an asterisk equally contributed to the work.
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Deciphering mechanisms underlaying protein secretion is of spe-

cial interest because of its crucial role in bacterial pathogenesis.

Here, we present data about type IX secretion system (T9SS)

which is present in prominent periodontitis pathogens Porphy-

romonas gingivalis and Tannerella forsythia. T9SS is found in

Gram negative bacteria belonging to phylum Bacteroidetes. In

those bacteria the inner membrane transfer is done by the Sec

translocon. Further steps of protein secretion (periplasm crossing

and outer membrane release) involve around 17 proteins building

the T9SS translocon. Presented work focus on the ultimate player

engaged in secretion process, the PorU protein. The 130 kDa

PorU protein is localized in outer membrane facing the extracel-

lular milieu. The PorU is a sortase- an enzyme that cleaves the

C-terminal secretion signal (the C-terminal domain, CTD) and

attaches the A-lipopolysaccharide moiety. The deletion of the

PorU protein blocks T9SS cargos secretion. This is manifested by

the loss of the black pigmentation of P. gingivalis, lack of prote-

olytic gingipains’ activity, and the accumulation of unprocessed

client proteins in periplasm. Moreover, the deletion of PorU

increase the expression of other T9SS components. The PorU

mutant studies revealed the presence of few conserved essential

amino acid residues, and the presence of uncleaved CTD domain

in this protein. Finally, the switch of P. gingivalis PorU for

T. forsythia ortholog shows that, though the protein is expressed

it cannot restore the function. This observation shows that how-

ever, the Bacteroidetes protein secretion system is highly con-

served, it can possess major differences between species which

need to be studied more deeply. This study was supported by the

NCN funding: 2014/15/D/NZ6/02546
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The relationship between proton ATPase and
Dcu transport system during glucose
fermentation at pH 6.5
L. Karapetyan, A. Trchounian*, K. Trchounian*
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During anaerobic growth E. coli can use C4-dicarboxylate (succi-

nate, fumarate, malate etc.) as energy and electron sources. In this

study total and DCCD inhibited ATPase activity was investigated

in E. coli BW25113 wild type and dcuACB, dcuACBD and dcuD

mutants encoding different C4-dicarboxylate carriers. These

Posters Multicomponent complexes

317FEBS Open Bio 9 (Suppl. 1) (2019) 65–431 DOI: 10.1002/2211-5463.12675

ª 2019 The Authors. FEBS Open Bio ª 2019 FEBS



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 inhib-

ited ~ 1.2 fold in dcuACB. In addition, DCCD inhibited ATPase

activity was increased ~ 1.2 fold in dcuD and decreased in succi-

nate assays ~ 1.8 fold compared to wild type. The presence of suc-

cinate 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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E. coli Hyd-3 is known as the main producer of molecular hydro-

gen (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 con-

centration 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 produc-

tion was absent. HycH deletion did not have an essential role in

H2 production. hycA single mutation did not show any differ-

ences, 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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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 sub-

units. Besides standard proteasomes (StPs) many cells contain

intermediate (IntPs) and some cells – immunoproteasomes (IPs).

These proteasomes differ from StPs by complete (IPs) or incom-

plete (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 lentivi-

ral 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 concentra-

tions 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 protea-

some 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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a-Taxilin has been identified as a binding partner of the syntaxin

family which is involved in intracellular vesicle traffic. Accumu-

lating 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 gain-

ing 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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