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Synthetic Biology

P.1.1-001

Optogenestat —mini photo bioreactors for
in vivo, real time characterization and and
evolutionary tuning of bacterial optogenetic
circuits

Y. T. Yang, H. Wang
National Tsing Hua University, Hsinchu, Taiwan

Gene circuits have been dynamically characterized by using chem-
ical effectors molecules, which has been limited by diffusion of
effector across the cellular membrane. Optical method for creating
on-demand protein signals in live cells would bypass limitations
and, in principle, enable the dynamical characterization of virtu-
ally any gene circuit that responds to changes in protein concen-
tration. Current standard protocol to characterize such
optogenetic circuit using flow cytometer is tedious, labor intensive
and cumbersome. So far very limited data is available for different
growth conditions. In this work, we engineer a bioreactor of
working volume ~10 mL specifically designed for optogenetic
characterization of light sensing E. coli. We develop an integrated
bioreactor that uses optogenetic control for quantitative, up/down
control of gene expression and monitors the measurement of the
relevant parameters during the microbial growth. The optical den-
sity, fluorescence detection for green fluorescence protein reporter
as well as the input stimuli is provided by light emitting diode
(LED) at multiplexed wavelength. The light sensing E. Coli har-
bors a synthetic two component system (TCS) circuit from CcaS-
CcaR system used in the chromatic adaption of cyanobacteria
synechocystis PCC 6803. The sensor histidine kinase CcaS is pro-
duced in a green-absorbing ground state. Absorption of green
light flips CcaS to a kinase active red-absorbing state that phos-
phorylates the response regulator CcaR, which then binds to the
¢pcG2 promoter and activates transcription. We aslo evolutionary
tuning of such TCS by serial dilution transfer to reveal the inter-
dependence of growth (fitness) and gene expression. With light
illumination for photosynthesis, such bioreactors can also be used
for characterization of synthetic genetic circuit of photosynthetic
microorganisms such as P. tricornutum.

P.1.1-002
Light-induced pancreatic p-cell proliferation

through endogenous opsin signaling
A. M. Tichy, E. Reichhart, H. Janovjak
IST Austria, Klosterneuburg, Austria

Diabetes is a disease characterized by the loss of function and
number of healthy pancreatic B-cells, with no permanent cure
yet. A key therapeutic concept is based on regenerating B-cell
mass by islet transplantation or inducing proliferation of B-cells
by growth factors, respectively. These therapies, however, are
either highly invasive or often non-specific and thus potentially
carcinogenic. Here we propose an alternative approach based on
light induced proliferation of B-cells that is less invasive and
increases the spatio-temporal precision, potentially circumventing
previous limitations.
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Using RT-PCR, we found that several opsins, especially
panopsin, and to lower levels melanopsin and rhodopsin, are pre-
sent in rodent and human pancreatic islets. To test whether these
opsins have a functional role, we analyzed the response of pri-
mary murine and human pancreatic islets to illumination with
blue-green light. By using a nucleotide incorporation assay we
determined the percentage of proliferating cells in primary human
and murine islets, which showed increased proliferation after illu-
mination compared to unilluminated control groups. Illumination
resulted in elevated activation of the major proliferative MAPK/
Erk and anti-apoptotic PI3K/Akt pathways, as determined by
Erkl1/2 and Akt phosphorylation levels using Western blot. Fur-
thermore, we optimized the illumination protocol regarding
wavelength- and intensity-dependence of proliferative pathway
activation.

Taken together, our results show that pancreatic B-cell prolif-
eration can be induced with high spatial and temporal precision
using visible light, without addition of exogenous factors or gene
transfer, indicating a potential mechanism for a novel therapeutic
strategy.

P.1.1-003

Directed evolution of cellobiose
dehydrogenase from Phanerochaete
chrysosporium in yeast Saccharomyces

cerevisiae for increased activity
M. Blazic!, R. Prodanovic®
'IHTM, Belgrade, Serbia, ‘?Facu/ty of Chemistry, Belgrade, Serbia

Cellobiose dehydrogenase (CDH) gene from Phanerochaete
chrysosporium has been cloned in yeast Saccharomyces cerevisiae
for extracellular expression. Gene library was constructed using
random mutagenesis by error-prone PCR. Obtained library was
screened with microtiter plate assay using modified DCIP assay.
Several mutants were found that have higher kcat compared to
wild-type enzyme. Both mutants and wild type expressed in yeast
showed broad band in SDS electrophoresis due to high glycosyla-
tion level. Obtained mutants could be useful in lactobionic acid
production and biosensor manufacturing.

P.1.1-004

Expanding the genetic code of a phototrophic
organism

Y. Chemla', M. Friedman', M. Heltbergz, A. Bakhrat',

E. Nagar3, R. Schwarz®, M. Jensen?, L. Alfonta’

! Ben-Gurion University of the Negev, Be'er-Sheva, Israel, °Niels
Bohr institute, University of Copenhagen, Copenhagen, Denmark,
3Bar-Ilan University, Ramat-Gan, Israel

The photoautotrophic fresh water cyanobacterium S. elongatus is
widely used as a chassis for biotechnological applications as well
as a photosynthetic bacterial model. In this study, a method has
been established to expand the genetic code of this cyanobac-
terium thereby enabling the incorporation of unnatural amino
acids into proteins. This was achieved through UAG stop codon
suppression, using archaeal pyrrolysyl orthogonal translation sys-
tem. We demonstrate incorporation of unnatural amino acids
into green fluorescent protein with 20 + 3.5% suppression effi-
ciency. The introduced components were shown to be orthogonal
to the host translational machinery. In addition, we observed
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that no significant growth impairment resulted from the integra-
tion of the system. To interpret the observations, we modelled
and investigated the competition over the UAG codon between
release factor 1 and pyl-tRNAcya. Based on the model results,
and on the fact that 39.6% of the stop codons in S. elongatus
genome are UAG stop codons, suppression efficiency in this
organism is unexpectedly high suggesting a preference for a read-
through event in a middle of a gene over translation termination.

P.1.1-005
Characterization of triple helix structures
in vivo using a novel deep sequencing

approach
B. Kaufmann, R. Amit
Technion — Israel Institute of Technology, Haifa, Israel

Recent transcriptome-wide studies demonstrated that regions
throughout the human genome are actively transcribed. Within
the group of non-coding transcripts, the diverse class of long
non-coding RNAs (IncRNAs) has gained widespread attention
due to its involvement in transcriptional regulation. Despite
promising studies of RNA-dependent functional effects, it
remains unclear how these RNAs target genomic loci. One
important, yet controversial mode of genomic targeting is the
formation of RNA-DNA triple helix (triplex) structures. In tri-
plex formation, a single-stranded nucleic acid molecule interacts
with a duplex strand via Watson&Crick-independent basepairs
termed Hoogsteen bonds. Since their discovery, triplexes have
been studied intensively in vitro and gained renewed interest after
the explosion of IncRNA findings. Here, we provide a novel tool
termed Triplex-Seq to detect triplex formation in living cells
using a deep-sequencing approach. Briefly, the triplex-forming
oligonucleotides (TFOs) consist of two parts: (i) a triplex-forming
motif unique for each third strand molecule and (ii) a short index
sequence shared among all TFOs. A library of these TFOs was
constructed using degenerated bases. Furthermore, we integrated
a set of purine-rich putative triplex target sites (TTS) into a
human artificial chromosome maintained in Chinese hamster
ovary cells. Following transfection of the library, a subset of
TFOs is expected to bind the TTS via Hoogsteen basepairing.
Next, triplexes will be crosslinked, co-precipitated third strands
will be selectively enriched and analyzed using next-generation
sequencing. Based on our preliminary data, we anticipate that
the combination of the synthetic biology-based approach and the
use of deep sequencing technologies for studying nucleic acid tri-
plex interactions will provide a platform for deciphering the tri-
plex code in vivo and holds promise to elucidate the targeting
mechanism for IncRNA transcriptional regulators.

P.1.1-006
Production of glycosylated yeast alcohol
dehydrogenase in Escherichia coli dual

plasmid expression system

S. Birova', Z. Levarski?, E. Struhdrnanskd', S. Stuchlik',

J. Turna'?

! Department of Molecular Biology, Faculty of Natural Sciences,
Comenius University, Bratislava, Slovakia, 2Comenius University
Science Park, Comenius University, Bratislava, Slovakia

Biotransformation tools, enzymes, nowadays represent a prospec-
tive trend to substitute ineffective and often environmentally
harmful organic synthesis with biocatalysis. Yeast alcohol dehy-
drogenase (ADH) is an industrially valuable enzyme used in the
synthesis of green leaf volatiles, compounds utilized in the food,
fragrance or pharmaceutical industry. We focused on ADH
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production in the host organism Escherichia coli that serves as a
relatively simple and accessible means of recombinant proteins
production. Current possibilities of protein overexpression in
prokaryotic organisms have recently been extended with recombi-
nant protein glycosylation. We decided to apply this novel
approach in E. coli expression system producing ADH. The gly-
can structure conjugated to the enzyme should provide a reliable
way to achieve oriented covalent immobilization of ADH that
would bring benefits such as reusing and potentially higher
enzyme stability. We have successfully constructed an expression
system based on E. coli encompassing the high-copy number vec-
tor plJexpress401-ADH-CGH coding ADH conjugated with C-
terminal D-Q-N-A-T repetitions, and the low-copy number plas-
mid pACYC-pgl2 containing genes coding enzymes participating
in the mechanism of glycan assembly. Here we present the first
promising results from immunoblotting and lectin-blotting detec-
tion of ADH-CGH production in bioreactor and purification of
the cell lysate indicating successful in vivo glycosylation of this
enzyme.

P.1.1-007
New strategies in production of thermophilic

catalase-peroxidase AfKatG in Escherichia coli
E. Struharnanska', Z. Levarski’, S. Stuchlik®, S. Birové®,

M. Zémock}'/4, J. Turna®

! Department of Molecular Biology, Faculty of Natural Sciences,
Comenius University Bratislava, Bratislava, Slovakia, ?Comenius
University Science Park, Ilkovicova 8, 84215, Bratislava, Slovakia,
3 Department of Molecular Biology, Faculty of Natural Sciences,
Comenius University in Bratislava, Ilkovicova 6, 84215, Bratislava,
Slovakia, *Slovak Academy of Science, Institute of Molecular
Biology, Dubravskd cesta 21, 8455, Bratislava, Slovakia

The increasing need of recombinant proteins forces us to think of
new production strategies or improving the old ones. The limita-
tion to the highest possible amount of a protein obtained from
any fermentation system is cell density. Therefore production
strategies affect it on various levels. Originally, different media,
growth conditions or vectors were used but with new genetic
tools we are able to use genetic/ genomic engineering to optimize
protein production. The protein of our interest is thermophilic
catalase-peroxidase AfKatG from thermophile Archaeoglobus ful-
gidus. Escherichia coli as a widely used production system is able
to grow rapidly to high densities in inexpensive media. That's
why the first strategy for production was using different media.
We proved complex media with relatively lower cell density to be
better for production of fully active (with catalase activity 6000 —
9000 U/mg and peroxidase activity 25 — 37 U/mg) and ther-
mostable enzyme (Ist melting point 97 °C, 2nd 104 °C). To
improve peroxidase activity single mutation were done. Using
same conditions only inclusion bodies were obtained, thus we
tried other strategies. The best one appeared to be combination
of lower expression temperature (20 °C) and coexpression with
chaperones. The produced enzymes can be directly used in
numerous industry requesting both catalase and peroxidase activ-
ity at higher temperatures.
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P.1.1-008
Polyhydroxyalkanoate production from

moderately halophilic Bacillus strains

A. Ogan', M. Fetahovic', P. Caglayan®, M. Birbir®, B. Calli®,
A. Bayrakdar®, O. Danis'

! Department of Chemistry, Faculty of Arts and Sciences,
Marmara University, Istanbul, Turkey, *Department of Biology,
Faculty of Arts and Sciences, Marmara University, Istanbul,
Turkey, >Department of Environmental Engineering, Faculty of
Engineering, Marmara University, Istanbul, Turkey

Polyhydroxyalkanoates (PHAs) are biodegradable polyesters that
can be synthesized by various species of bacteria as an intracellu-
lar carbon and energy storage in an environment that is carbon-
rich but poor in certain nutrients such as phosphorus and nitro-
gen. Development of eco-friendly, bio-degradable plastics from
cheap and renewable resources is becoming increasingly impor-
tant but PHAs hold only a relatively small fraction of the
biopolymer market share because of their relatively high produc-
tion cost and concurrent availability of low-cost petrochemical
plastics. Among the PHA producing bacterial strains, Bacillus
which are taxonomically very diverse and capable of growing in
large scale culture are the most popular source of PHAs. Many
Bacillus species including moderately halophilics from different
environments have been screened for PHA production and more
screening studies are needed.

In this study, five moderately halophilic Bacillus strains includ-
ing Bacillus siamensis-ATY1, Bacillus tequilensis-ATY2, Bacillus
licheniformis-DBA2, Bacillus safensis-D8 and Bacillus pumilus-
DB5 which were isolated from salted sheep skins were screened
for PHA production. Besides conventional substrates such as;
starch, D-fructose and D-glucose, agro-industrial wastes; anaero-
bic fermentation liquids derived from cheese whey, olive oil plant
wastes and the leather industry were used for PHA production.
High PHA productivities were achieved by all the strains and
among the strains Bacillus Pumilus had the highest capacity. This
strain accumulated PHA to 80.66% of its cell dry weight when
olive oil mill wastewater was used as the carbon source. The
biopolymer which was produced was identified and characterized.
Based on our findings, the strains produce polyhydroxybutyrate
(PHB). To reduce the production cost, sterile and non-sterile tap
water and sea water were used in the production medium and
promising results were obtained for PHB production.

P.1.1-009
Synthetic genetic circuits enabled cellular
nano-toxicity sensors

B. Saltepe, N. Haciosmanoglu, U. O. S. Seker
Bilkent University, Ankara, Turkey

Nanoparticle (NP) adaptation in nanotechnology has emerging
usage in many fields; meanwhile unique properties of NP (i.e.
high surface-to-volume ratio) arises safety issues on human as
well as environment. Since NPs are highly catalytic, they create
potential toxicity to cells. Thus, early detection of toxicity might
be helpful to take precautions in advance. In this work, we aim
to build a whole cell nanotoxicity sensor by using synthetic biol-
ogy approaches which is capable of sensing toxicity caused by
NPs. We use cell’s natural stress response, heat shock protein
response (HSPR), in our nanotoxicity sensor. HSPR is responsi-
ble for keeping cells alive under any stress conditions (tempera-
ture shift, chemical exposure, starvation etc.). In our design, we
use promoters of HSPs to control over-expression of a reporter
gene (i.e. gfp) in the presence of toxicity caused by NPs or heavy
metals. At the beginning, we compare toxicity responses of differ-
ent HSP promoters to determine the most sensitive and efficient
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nanotoxicity sensor. Next, we design different approaches to tune
sensitivity of the sensor. For this manner we use riboregulators
to provide tight control over the signal, we use some mutagenesis
strategies on promoter regions of HSPs, we re-engineer quorum
sensing, which is the bacterial communication systems, accord-
ingly our nanotoxicity sensor, or we make co-expression studies
to shot down the system at steady state with a special heat shock
repressor protein (HspR) found in Mycobacterium tuberculosis.
Recently, we integrate toxicity sensor system in eukaryotic cells
(i.e. HEK293) to compare toxicity role on different cell lines rep-
resenting different tissue and organs. As a conclusion, this study
is composed of sets of bacterial and eukaryotic nanotoxicity sen-
sors facilitating genetic circuits based sensing in the presence of
toxicity. In further steps, the circuit will be extended to be able
to detect the source of the toxicity along with the toxicity way.

P.1.1-010

Hispidin-3-hydroxylase: a luciferin biosynthesis
enzyme of glowing fungi

N. Markina, A. Gorokhovatsky, A. Kotlobay, K. Sarkisyan,

Y. Mokrushina, I. Yampolsky

IBCH RAS, Moscow, Russia

Bioluminescence is on the front edge of biological sciences both
as a fundamental research topic and as a tool for different appli-
cations. Despite the fact that this topic is being extensively
researched none genetically encodable eukaryotic bioluminescent
systems are known. Our research group has recently established
the structure of fungal luciferin: 3-hydroxyhispidin, a derivative
of a known secondary metabolite hispidin ((E)-6-(3,4-dihydroxys-
tyril)-4-hydroxy-2H-pyran-2-on). During the past year we have
also found two novel enzymes: luciferase and hispidin-3-hydroxy-
lase (H3H) from the bioluminescent fungus Neonothopanus
nambi. The second enzyme catalyzes hydroxylation of hispidin
and is a key enzyme of fungal luciferin biosynthesis. Using a
bioinformatics approach we identified close H3H homologues in
other bioluminescent fungi, e.g. Panellus stipticus, Mycena cytri-
color, Armillaria mellea. We also proved experimentally the func-
tion of H3H in heterologous expression systems, such as yeast
Pichia pastoris, bacteria and mammalian cell cultures. Moreover,
we have constructed functional chimeric fusion proteins, contain-
ing both luciferase and H3H. We believe that our work is a first
and important step towards the development of the first fully
genetically encodable eukaryotic bioluminescence system. This
work was supported by the Russian Science Foundation grant
17-14-01169.

P.1.1-011

Synthetic-evolution approach reveals context-
specific regulation of a mitotic kinesin-5 nano-
motor

A. Goldstein', D. Goldman', E. Valk?>, M. Loog?, L. Holt>,

L. Gheber'

! Ben Gurion University, Beer Sheva, Israel, *Institute of
Technology University, Tartu, Estonia, 3New York University,
New York, United States

Kinesin-5 mitotic nano-motors play essential roles in mitotic
spindle dynamics, by cross-linking and sliding apart antiparallel
microtubules of the spindle. Recently, we found that the S. cere-
visiae kinsesin-5 Cin8 is phospho-regulated by Cdk1 at three sites
in its catalytic motor domain, which governs its localization to
the mitotic spindle during mitosis. We also determined that each
of these Cdkl sites plays a different role in regulation of Cin8.
Here we tested the rigidity of phospho-regulation of Cin8, and
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examined whether novel Cdkl sites created by a single amino
acid replacement can mimic the known phospho-regulation or
create new phenotypes. For this purpose, we systematically gen-
erated Cin8 mutants carrying a novel Cdkl site as a sole source
for Cdkl phospho-regulation. We found that out of 29 novel
sites that we have generated, only one site in the motor domain,
in high proximity to a native Cdkl site, recapitulated the phos-
pho-regulation of the adjacent native site, although several sites
were created nearby. This result suggests that phospho-regulation
of Cin8 by Cdkl at this site is rigid and highly dependent on the
structural context. Two other sites resulted in novel phospho-reg-
ulation of Cin8; however they resulted in a less optimized phos-
pho-regulation. Interestingly multiple-sequence-alignment
revealed that one of these sites is present in other organisms, sug-
gesting that phospho-regulation at this site is flexible throughout
evolution and may occur according to the needs of the organism.

P.1.1-012

Expression and purification of capsid proteins
of Aichi virus and in vitro reassembly of empty
virion

M. Smola, A. Dubankova, J. Silhan, E. Boura

Institute of Organic Chemistry and Biochemistry, Academy of
Sciences of the Czech Republic, v.v.i, Prague, Czech Republic

Aichi virus is a positive-sense single-stranded RNA virus (+RNA
virus) from the Kobuvirus genus of the Picornaviridae family and
a human pathogen. Symptoms of its infection are nausea, gas-
troenteritis and fever and approximately 80-95% of adults
worldwide have antibodies against the virus. Relatively low but
still significant virulence deems Aichi virus as a suitable model for
investigation of the live cycle of +RNA viruses. Our model aims
to encompass the biology of many dangerous human pathogens
such as HCV or West Nile virus. Aichi virus reassembly requires
viral capsid proteins (Vp0, Vpl and Vp3) in high purity and suf-
ficient quantity. In order to obtain structural proteins we cloned
them in form of polyprotein as they are present in Aichi virus
genome and also separately into different expression systems —
(bacterial, insect and human cells). GST-His tagged polyprotein
was produced in insect cells, but with insufficient yield. In
Escherichia coli strains no detectable expression of viral polypro-
tein was observed. In contrast, Vp0 cloned separately was
expressed in E. coli BL21 and was obtained in high purity and
amount. Antibodies against Vp0 for further virion detection are
being prepared. Due to apparent toxicity of Vpl and Vp3 they
were expressed in E. coli BL-21 pLys strain. However, in this sys-
tem both Vpl and Vp3 are extensively degraded during the pro-
tein purification. To overcome the protein degradation,
polycistronic expression vector was designed.

The project was supported by the Czech Science Foundation
grant number 15-21030Y and by Ministry of Education of the
Czech Republic — LO1302. The Academy of Sciences of the
Czech Republic (RVO: 61388963) is also acknowledged.

P.1.1-013

Tuning of acyl-ACP thioesterase activities
directed for tailored fatty acid composition
S. Xue, Y. Feng

Dalian Institute of Chemical Physics, Chinese Academy of
Sciences, Dalian, China

Medium chain fatty acids have driven significant attention as
sources of biofuels in recent years. Acyl-ACP thioesterase cat-
alyzes the termination of de novo fatty acid synthesis, which is
considered as the key enzyme to determine the carbon chain
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length. Though recombinant medium chain acyl-ACP thioester-
ase (TE) affects the fatty acid profile in heterogeneous cells, it is
still intractable in tailoring of the fatty acid composition merely
by engineering a specific thioesterase. In this study, it was quanti-
fied the activity of a C8-C10 specific thioesterase FatB2 from
Cuphea hookeriana on C10-ACP was twice as high as that on
C8-ACP based on a synthetic C8-C16 acyl-ACP pool in vitro.
Whereas in vivo, it demonstrated that ChFatB2 preferred to act
on C8-ACP instead of C10-ACP since 84.9% C8 fatty acids com-
position was obtained in the ChFatB2 engineered E. coli strain.
To achieve C10 fatty acid as the major product, ChFatB2 was
tuned by rational design based on structural understanding and
enzymatic analysis. A surface I198E mutant was identified to
redistribute the C8-ACP flow and CI10 fatty acid was accom-
plished as principal composition with 57.6% of total fatty acids
in vivo. The study systematically elucidated the inconsistency of
TE activities in vitro and in genetically engineered cells, demon-
strated that the relative activity of TE competing to KAS
enzymes directly determined the fatty acid composition. Whereas
structural and enzymatic analysis revealed that TE relative activ-
ity can be regulated by interaction with ACP moiety of the sub-
strates. Tuning of thioesterases activities based on TE-ACP
interaction provides a prospective strategy for tailored fatty acid
synthesis.

P.1.1-014
Theranostic microrobots: programmable
biofilm secretion for in vivo drug delivery and

cancer immunotherapy

E. Sahin Kehribar'Z, U. O. S. Seker'~

TUNAM - Institute of Materials Science and Nanotechnology,
Bilkent University, Ankara, Turkey, >National Nanotechnology
Research Center, Bilkent University, Ankara, Turkey

Smart responsive cancer therapies can be envisioned by bacteria
as programmable nanorobots that specifically target tumors and
exhibit toxicity to cancer cells. However, bacterial cancer thera-
pies have several limitations such as potential symbioses con-
cerns, intrinsic bacterial toxicity and septic shock due to immune
response. Escherichia Coli Nissle 1917 (EcN) is a non-pathogenic
probiotic bacteria that has been used to treat gastrointestinal dis-
eases and specifically colonizes solid tumors. Therapeutic
approaches such as releasing toxic cargo of bacteria inside the
cancer cells can be effectuated by invasion of cancer cells via bac-
terial internalization. Bacterial amyloid fibers can mediate inter-
nalization of bacteria into eukaryotic cells. Furthermore,
bacterial amyloids can trigger innate immune response and acti-
vation of host immunity can suppress tumor growth. In this
study, we aim to engineer EcN using synthetic gene circuits for
diagnosis as well as the selective eradication of solid tumors. In
general, we intend to program the bacteria to secrete biofilm pro-
teins from different microorganisms in a tumor-micro environ-
ment responsive manner. We hypothesize that biofilm secretion
will trigger the internalization of engineered bacteria into cancer
cells. Upon internalization, therapeutics will be secreted into can-
cer cells. In addition, the innate immunity triggered by secretion
of biofilm proteins will cause further tumor suppression. In con-
clusion, genetically engineered bacteria as a tool to eradicate
tumor cells holds great potentials to overcome limitations of cur-
rent therapies, as well as acting as a diagnosis tool. Enhanced
internalization of therapeutic bacteria by tumor cells via different
biofilm proteins as well as biofilm mediated host immunity can
increase therapeutic effects. Increasing the internalization capac-
ity and host immunity via biofilm proteins will enable efficient
usage of EcN as tiny smart robots to selectively destroy tumor
cells.
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P.1.1-015

Synthetic quorum sensing wired cell consortia
for controlled release of proteins from cell
surface

R. E. Ahan'?, B. M. Kirpat®?, U. O. S. Seker'”

"UNAM — Institute of Materials Science and Nanotechnology,
Bilkent University, Ankara, Turkey, >National Nanotechnology
Research Center, Bilkent University, Ankara, Turkey, 3Department
of Molecular Biology and Genetics, Bilkent University, Ankara,
Turkey

Synthetic biology paves the way for developing living machines
which are able to perform certain tasks. These microrobots can
be programmed to sense, and produce molecules upon certain
signals. Besides, controlling their movements is possible with dif-
ferent signals such as light or chemicals. All information required
for engineering such cellular system is found in nature, and
owing to biodiversity among the organisms, infinitely diverse cel-
lular machines can be constructed for various applications. One
of the excellent examples of those is quorum sensing phenomena
which cells utilize to communicate each other. In this work, we
aimed to develop and characterize a cell consortia that is able to
release protein in a controlled manner. To establish the con-
trolled release, a reporter protein, sSfGFP, with TEV recognition
site is displayed on the cell surface via Agd3 autotransporter
shuttle protein. Agd3 protein cleaves itself into two subunits
namely o and B. B subunit forms B barrel into outer membrane
then translocates its o domain. After translocation, o domain
remains intact with B barrel via noncovalent interaction (1). The
release of cargo protein from cell surface can be accomplished by
production of extracellular TEV protease via another cell. ‘AND’
logic gate is aimed to constructed between the production of
extracellular TEV protease and protein display cassette to control
the release of protein. The released capacity and kinetic will be
assayed in different induction times. Later on, the cells will be
wired with LuxI/LuxR quorum sensing module and release of
protein from cell surface will be assigned in different cell densi-
ties. Herein, we propose a novel cell consortia for controlled
release of proteins from the cell surface. The proposed cell con-
sortia have many different applications such as cellular catalyst
and theoretics.

Reference

1) Van der Woude MW & Henderson IR (2008). Regulation and

function of Ag43 (flu). Rev. Microbiol. 62, 153-169.
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Developing multi input whole cell biosensors
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Biosensors are widely used to sense many biomedical markers
related with disease conditions. Commonly, recognition element
senses the target compound, the response is converted to a detect-
able signal that can be measured in different ways such as electro-
chemical, optic, acoustic, mechanic, calorimetric. Yet, specificity
of molecules used as recognition layer, renewal of recognition
layer, could be listed as some drawbacks of conventional systems.
Whole cell biosensor can be a cheaper alternative for conventional
sensors. For environmental, food and biomedical applications, a
large number of microbial biosensors have been developed in
recent years. Using teach of Synthetic biology multi-input cellular
sensor was developed. Multi input logic gates are one of the novel
approach in synthetic biology. Reprogramming cells that can rec-
ognize specific analytes and developing signals according to these
signals with the help of the synthetic biology enabled synthetic
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circuits is main goal of the project. This study aims to create a
multi input logic gates in a single cell in order to use as a biosen-
sor for kidney failure and presence of heavy metal ions. In order
to obtain this biosensor, plasmids are designed, cloned and
sequence verified in order to sense urea, uric acid, cadmium,
arsenic, lead and copper. Ongoing studies mainly based on the
characterization of the circuits via fluorescence measurements and
protein expression analysis. After finishing characterization of all
circuits, logic gates are constructed via using these circuits. As a
conclusion, development of multi input logic gates of these cir-
cuits could be used as a biomedical sensor for kidney failure and
heavy metal detection at the end of the project.

P.1.1-017

Local anesthetics affect pore-forming activity
of cyclic lipopeptide syringomycin E

A. A. Zakharova, S. S. Efimova, O. S. Ostroumova

Institute of Cytology of the Russian Academy of Sciences, Saint-
Petersburg, Russia

Syringomycin E is a well-studied CLP which forms anion-selec-
tive voltage-dependent ion channels in model lipid membranes.
Here the effects of local anesthetics (LAs) on the conductance
and dwell time of SRE-channels have been studied. Planar lipid
bilayers composed of DOPC and bathed in 0.1 or 2 M KCI have
been formed by the Montall and Miiller technique. It has been
shown that at 0.1 M KCI aminoamides, lidocaine (LDC), mepi-
vacaine (MPV), and prilocaine (PLC), have increased the conduc-
tance of the SRE-channels (g) on 15% via alteration in the
membrane surface potential. The effects of aminoesters, tetra-
caine (TTC), procaine (PC), and benzocaine (BZC), have been in
accordance to their effects on the dipole potential of lipid bilay-
ers. TTC has enhanced g on 30%, PC has not changed it, while
BZC has reduced g on 50%. Aminoamides and PC have not
affected the dwell time of SRE-channels (1), while TTC and BZC
have significantly reduced it by about 4 times. This effect might
be related to uncoupling action of TTC and BZC on the lipid
bilayer. Effects of aminoesters were practically independent on
the concentration of electrolyte in the bathing solution, while
aminoamides have significantly influenced the shape of current-
voltage curve of SRE-channels and have drastically reduced t at
2 M KClI contrary to 0.1 M KCI. We have hypothesized that in
the conditions of LA’s and SRE’s charges screening by high con-
centration of counter ions in bathing solution, aminoamides are
able to interact with channel-forming SRE-molecules. Measuring
the cooperativity of binding it has been shown that two LA
molecules interact with single SRE-channel. The possible struc-
tural determinates of the interaction are discussed.

This work was supported by The Russian Foundation of
Science (# 14-14-00565-P).
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Identification of proteins interacting with
abasic sites in DNA: an avenue toward a
discovery of moonlighting functions

A. A. Kosova, S. N. Khodyreva, O. I. Lavrik

Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

Abasic (AP) sites are among the most common DNA lesions.
Certain proteins can interact with AP sites to form Schiff bases,
which can be stabilized by borohydride treatment. Several types
of AP DNA were used to trap proteins in human cell extracts by
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this method. In the case of duplex AP DNA with protruding
ends (DDE-AP DNA), the major crosslinking products had
molecular masses of about 100 and 45 kDa. Using peptide mass
mapping based on MS data, we identified the proteins forming
these adducts as the Ku80 subunit of Ku protein and glyceralde-
hyde-3-phosphate dehydrogenase (GAPDH), respectively. The
main function of Ku is participation in double-strand break
repair by nonhomologous end-joining, and GAPDH is widely
known as a glycolytic enzyme. However, both proteins have
many moonlighting functions. Then we studied interaction of
purified Ku and GAPDH with AP DNA. We demonstrated that
efficiency of Ku crosslinking to AP sites depends on DNA struc-
ture. Ku was shown to cleave AP sites in DDE-AP DNA by f-
elimination; it prefers apurinic sites over apyrimidinic ones.
Moreover, Ku can initiate an APEl-independent pathway of AP
site repair. In cancer therapy, temozolomide and APEI1 inhibitors
are often used. As a result, apurinic sites appear and their repair
should be blocked. But Ku is often expressed efficiently in tumor
cells. Thus, Ku may initiate a backup repair pathway leading to
drug resistance. We also found that GAPDH forms both borohy-
dride-dependent and independent adducts with AP sites. Its
NAD *-binding site participates in interaction with AP DNA.
GAPDH does not cleave AP sites, but crosslinks to AP sites
cleaved by AP lyases. The level of GAPDH-AP DNA crosslink-
ing depends on oxidation of GAPDH SH-groups. We assume
that under oxidative stress irreversible binding of GAPDH to AP
sites upon its translocation to the nucleus may be a suicidal event
that could be one of the factors leading to cell death.

This work was supported by the RSF (project No. 14-24-
00038).

P.1.2-002

Clustered DNA lesions repair by NER system
N. Lukianchikova, I. Petruseva, O. Lavrik

Institute of Chemical Biology and Fundamental Medicine,
Novosibirsk, Russia

Clustered damages are multiple closely spaced lesions inside one
or two turns of the duplex DNA. In this research we investigated
the interactions of nucleotide excision repair (NER) proteins with
clusters comprising model DNAs of various structures. Clustered
DNA damages can be result of highly contaminated environment
or intensive combined therapy of certain diseases.

The set of the model DNA bearing clustered damaged was
created and their interactions with NER proteins were analyzed.
DNA-duplexes contained efficiently processed by NER system as
the isolated lesions nAnt or dC™® in one strand and DEG resi-
due (diethylene glycol insertion, AP site analog) in the comple-
mentary strand. The substrate properties of model DNAs, the
efficacy of its recognition by XPC-HR23B and the properties as
affinity probes for crosslinking were analyzed.

It was revealed that the bulky damage (nAnt or dCFAB)
removal efficiency depends on the position of DEG. The specific
excision level for DNA with DEG, located at a distance 3-4
nucleotide from bulky damage, was significantly lowered com-
pared to the excision level detected for DNA, containing single
bulky damage. DEG, shifted by 10-20 nucleotides, does not
result in dramatic excision lowering.

Using the equilibrium fluorescent titration we have evaluated
the affinity of sensor protein XPC to model DNAs. It was shown
that DNAs, bearing clustered damages, form with XPC more
stable complexes as compared to DNA, containing single bulky
lesion. It should be noted that the affinity parameters not always
are in direct correlation with the damage removal efficiency.
When used as a probes for cell extract proteins crosslinking
DNAs demonstrated high selectivity and efficacy.
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The data obtained are important for understanding the proba-
ble fate of bulky adducts-containing clusters of different chem-
istry and topology in mammalian cell.

This study was supported by RNF grant No.14-24-00038.
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Protective role of curcumine against

genotoxicity induced by cisplatin
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*Department of Pharmacology and Clinical Pharmacy, Faculty of
Pharmacy, University of Sarajevo, Sarajevo, Bosnia and
Herzegovina, > Center for Genetics, Medical Faculty, University of
Sarajevo, Sarajevo, Bosnia and Herzegovina

Curcumin (diferuloylmethane) is a polyphenolic, highly pleiotro-
pic molecule which posses great therapeutical potential and enor-
mous range of pharmacological activities, such as anti-
inflammatory, antimicrobial, neuroprotective, antioxidant and
anticancer activity. In the last decades, many studies reported the
protective effects of curcumin on human lymphocytes against dif-
ferent genotoxic agents. Cisplatin is a anti-cancer chemotherapy
drug which is well known as a genotoxic agent simply because of
it’s ability to generate oxygen/nitrogen free radicals during
chemotherapy and causes DNA damage. It is used for therapeu-
tical treatment of numerous human cancers and animal tumors.
The main mechanism of action is linked to its ability of interfer-
ing with DNA repair mechanisms and inducing apoptosis in can-
cer cells. The majority of antineoplastic drugs, such as cisplatin,
posses strong genotoxic effects. The aim of this study is to inves-
tigate the protective effects of curcumin against genotoxicity
induced by cisplatin in human peripheral blood lymphocyte cells
in vitro. The study was conducated with usage of micronuclei
assay on three healthy, nonsmoking male volunteers in age of
25-30. Whole blood samples were incubated with -cispatin,
applied as 50 mg/mL concentrate for solution for infusion and
curcumin, as pure analitical standard, at concentrations of 25, 50
and 75 pg/mL. The lymphocyte cultures were then mitogenically
stimulated to allow the evaluation of micronuclei in cytokinesis-
blocked cytome assay. The results obtained from this study indi-
cate a possible protective role of curcumin against genotoxicity
inuduced by cisplatin and have important implications for
patients undergoing cisplatin therapy. Future therapeutical guide-
liness can be applied for patients undergoing chemotherapy, that
are consisted of increased therapeutical use of curcumine with
aim of protecting DNA and reducing side effects of different
genotoxic agents.

P.1.2-004

Conformational dynamics of human
dioxygenase ABH2 in the course of action on
methylated DNA

D. A. Iakovlev!, N. A. Timofeyeva', N. A. Kuznetsov'-?,

0. S. Fedorova®?

!Institute of Chemical Biology and Fundamental Medicine SB
RAS, Novosibirsk, Russia, °Novosibirsk State University,
Novosibirsk, Russia, >Institute of Chemical Biology and
Fundamental Medicine SB RAS, Novosibirsk, Russia

Aberrant DNA methylation is a common threat to a living cells.
Depending on their type, these modifications are processed in
some different enzymatic pathways. One of them is the direct
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oxidative demethylation catalyzed by AlkB family of Fe(II)- and
a-ketoglutarate-dependent dioxygenases. Among these dioxyge-
nases human enzyme ABH2 accomplishes the removal of 1-
methyladenine (ImA) and 3-methylcytosine (3mC) residues from
DNA.

Having two cofactors ABH2, obviously, performs complex
kinetic mechanism of action. Resolving this mechanism and
describing conformational changes of ABH2 is a key to under-
standing the structural basis of direct DNA demethylation pro-
cess and DNA repair in general.

In our study we investigated steady-state and pre-steady state
kinetics of human ABH2 using PAGE and stopped-flow meth-
ods. The detailed kinetics of conformational transitions in the
course of ABH2 action on DNA containing ImA and binding of
ABH2 apoenzyme and its cofactors has been studied providing
more deep insight on the mechanism of catalysis.

This study is supported with Russian Science Foundation
(Grant No 16-14-10038).

P.1.2-005
The O-GilcNAcylation/Phosphorylation balance
of DNA-PKcs in response to DNA double-

strand breaks

F. Lafont, F. Fleury, H. Benhelli-Mokrani

Mechanism and Regulation of DNA Repair team, UFIP CNRS
UMR 6286, University of Nantes, Nantes, France

O-GlIcNAcylation is a reversible post-translational modification
(PTM) of Serine and Threonine residues, implicated in the regu-
lation of numerous intracellular proteins. Since its discovery in
the early 1980s, O-GlcNAcylation has been extensively studied in
the context of cellular stress. This PTM is closely linked to phos-
phorylation since O-GlcNAcylation sites can also be phosphory-
lation sites and these modifications may be competitive or
synergistic for two adjacent residues. DNA-PKcs is a key factor
in the Non Homologous End Joining (NHEJ) pathway of DNA
double-strand break (DSB) repair. In response to DSB, DNA-
PKecs is known to go through an important number of phospho-
rylations on Ser-/Thr- residues gathered in clusters. Despite a
unique report showing that the activity of ataxia telangiectasia
mutated protein ATM kinase is affected by O-GlcNAcylation,
the O-GIcNAc/Phosphorylation balance in DNA Damage
Response (DDR) is poorly studied. It has been shown that
DNA-PKcs is an O-GlcNAcylated protein, but the role of this
PTM in the DDR is still unclear. To assess the O-GlcNAc/Phos-
phorylation balance of DNA-PKcs, we immunoprecipitated
DNA-PKcs from HeLa cells. Immunoblot analyses using anti-
DNA-PKcs or anti-O-GlcNAc antibodies were then performed.
We then analysed the activity of DNA-PKcs in the presence or
absence of bleomycin- or camptothecin-induced DNA damages
after O-GIcNAc modulation. Our results demonstrate for the first
time that DNA-PKcs was O-GlcNAcylated in Hela cells, and
sensitive to O-GlcNAc modulation induced by PUGNAc, DON
or siRNA OGT. Also, O-GIcNAc level of DNA-PKcs seems to
affect its phosphorylation and its kinase activity. Taken together,
these results suggest the potential implication of DNA-PKcs O-
GlcNAcylation in the DDR. Others aspects of DNA-PKcs O-
GlcNAcylation need further studies. A better characterisation of
the DNA-PKcs O-GlcNAc/Phosphorylation balance in DDR will
help us to evaluate its impact on NHEJ efficiency during DSB
repair.
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1,N6-a-hydroxypropanoadenine is effectively

repaired by E. coli AlkB dioxygenase

M. Dylewska', J. T. Kusmierek?, J. Poznanski’,

A. M. Maciejewska®, E. Grzesiuk?

!Institute of Biochemistry and Biophysics PAS, Warsaw, Poland,
Institute of Biochemistry and Biophysics, Warsaw, Poland

1,N°a-hydroxypropanoadenine (HPA) is a six-membered adduct
formed in reaction of adenine with acrolein (ACR). ACR is a
mutagenic agent originated from different sources including
cigarette smoke, exhaust fumes and overcooking. It is also gener-
ated endogenously during oxidative stress as a by-product of
lipid peroxidation. E. coli AIkB dioxygenase (EcAlkB) is a DNA
repair enzyme that remove alkyl lesions from bases via an oxida-
tive mechanism restoring native DNA structure. It belongs to the
superfamily of 2-oxoglutarate and Fe(Il) dependent dioxygenases.
AlkB is induced within E. coli system of adaptive response to
alkylating agents (Ada response). Our in vivo data show that
HPA has mutagenic properties and, generated in plasmids, causes
mainly A—C and A—-T transversions and, less frequently, A->G
transitions. We established the optimal pH, Fe(II) and «KG con-
centrations for enzymatic reaction. Our data proved that the pro-
tonated form of HPA is preferentially repaired by AlkB, though
the reaction is stereoselective. Moreover, the number of reaction
cycles carried out by an AlkB molecule remains limited and
reached 38 + 4 enzymatic cycles before its total inactivation.
Molecular modeling of the AlkB/HPA complex demonstrated
that the R stereoisomer in the equatorial conformation of the
HPA hydroxyl group is strongly preferred, while the S one seems
to be susceptible to AlkB-directed oxidative hydroxylation only
when HPA adopts the syn conformation around the glycosidic
bond. In addition to the biochemical activity assays, substrate
binding to the protein was monitored by differential scanning flu-
orimetry allowing the identification of the active protein form
with cofactor and cosubstrate bound and monitoring substrate
binding. Our results reveal that AIkB — type dioxygenases repair
hydroxypropanoadduct to adenine in vivo and in vitro indicating
that they substrate specificity is broader than previously reported.

P.1.2-007
Characteristics of spontaneous yH2AX foci
accumulation in long-term cultured human

mesenchymal stem cells

M. Pustovalova!, A. Grekhova?, A. Osipovl‘2

'Semenov Institute of Chemical Physics, Moscow, Russia,
2Burnasyan Federal Medical Biophysical Center, Moscow, Russia

Expansion of mesenchymal stromal/stem cells (MSCs) used in
clinical practices may be associated with accumulation of genetic
instability. Understanding temporal and mechanistic aspects of
this process is important for improving stem cell therapy proto-
cols. We used YH2AX foci as a marker of a genetic instability
event and quantified it in MSCs that undergone various numbers
of passage (3-22). We found that YH2AX foci numbers increased
in cells of late passages, with a sharp increase at passage 16-18.
By measuring in parallel foci of ATM phosphorylated at Ser-
1981 and their co-localization with YH2AX foci, along with dif-
ferentiating cells into proliferating and resting by using a Ki67
marker, we conclude that the sharp increase in YH2AX foci num-
bers was ATM-independent and happened predominantly in pro-
liferating cells. At the same time, gradual and moderate increase
in YH2AX foci with passage number seen in both resting and
proliferating cells may represent a slow, DNA double-strand
break related component of the accumulation of genetic
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instability in MSCs. Our results provide important information
on selecting appropriate passage numbers exceeding which would
be associated with substantial risks to a patient-recipient, both
with respect to therapeutic efficiency and side-effects related to
potential neoplastic transformations due to genetic instability
acquired by MSCs during expansion.

P.1.2-008

Structural basis for the recognition and
processing of DNA containing bulky lesions by
the mammalian nucleotide excision repair

system

A. Evdokimov', A. Popovl, A. Tsidulko!, Y. Vorobiev',
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Mammalian NER eliminates the broadest diversity of bulky
lesions from DNA with wide specificity. At that the double inci-
sion efficiency for structurally different adducts can vary over
several orders of magnitude. Therefore, great attention is drawn
to the question of the relationship among structural properties of
bulky DNA lesions and the rate of damage elimination. The syn-
thetic DNA structures (model DNA) which imitate NER inter-
mediates and substrates, e.g. double-stranded DNA bearing an
appropriate modification are widely used instruments of NER
investigations in vitro.

Our present work concerns the properties of several struc-
turally diverse model DNAs containing bulky modifications. We
evaluated the impact of these lesions on spatial organization and
stability of the model DNA. Their affinity for the damage sensor
XPC was also studied.

According existing concepts, it was expected, that the values
of melting temperature decrease, bending angles and KD values
clearly define the model DNAs substrate properties, but the
experimentally estimated levels of the substrate properties were
far away from these expectations.

Molecular dynamics simulations have revealed structural and
energetic basement of the discrepancies observed.

A several lesion-specific regions of DNA secondary structure
stabilization and destabilization were found, and their possible
impacts on efficiencies of DNA damage recognition and subse-
quent excision was suggested.

This work was supported by the Russian Science Foundation
grant #142400038.

P.1.2-009
Cancer cell senescence: the role of DNA
damage response and NF-kB pathways

revisited

A. Strzeszewska, O. Alster, G. Mosieniak, E. Sikora

Nencki Institute of Experimental Biology, Polish Academy of
Sciences, Warsaw, Poland

Senescence of cancer cells is an important outcome of treatment
of many types of cancers. Cell senescence is a permanent cell
cycle arrest induced by stress conditions, including DNA damage.
DNA damage activates DNA damage response (DDR), which
includes members of the phosphatidylinositol 3-kinase-related
kinase (PIKKSs) superfamily, protein kinases ATM, ATR and
DNA-PK. The so far collected data indicates that ATM, with its
downstream targets: CHK2, p53 and p2l, is the key protein
involved in DDR-dependent senescence. The so called
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senescence-associated secretory phenotype-SASP relies on ATM/
CHK2, but not on p53 signaling. Moreover, genotoxic agents
used in cancer treatment can activate NF-kB, which also induces
the transcription of SASP genes. In this study we asked the ques-
tion whether there is a connection between DNA damage-
induced ATM and NF-«xB signaling pathways in HCT 116 cells
undergoing senescence upon doxorubicin treatment. First, we
showed that doxorubicin induced DDR-dependent cell senes-
cence, which was successfully abrogated by a PIKK inhibitor,
caffeine or simultaneous silencing of all three kinases using three
specific RNAs. Furthermore, we have documented, that an inter-
action between ATM and the IKK (IxkB kinase) regulator
NEMO does not exist. Moreover, we have shown that the silenc-
ing of the NF-kB component, p65, reversed SASP, but not cell
senescence, thus proving that DNA damage induced indepen-
dently the ATM and NF-kB signaling pathways. Next, we asked
the question whether all PIKKs are equally involved in DDR sig-
naling of cells undergoing senescence. It appeared that silencing
of a single kinase ATM or ATR or simultaneous of two of them
did not protect from cell senescence thus proving that DNA-PK
can replace them and that all three kinases can be activated dur-
ing DNA damage-dependent senescence. Moreover, they can
compensate each other.

Supported by grant no. UMO-2015/17/B/NZ3/03531 from
National Science Center, Poland.
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Nuclear poly(A)-binding protein 1 is an ATM
target and essential for DNA double-strand

break repair
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The DNA damage response (DDR) is an extensive signaling net-
work that is robustly mobilized by DNA double-strand breaks
(DSBs). This network is based on a core of DDR-committed
players and transitory recruitment of additional proteins from
other physiological arenas. The primary transducer of the DSB
response is the serine-threonine protein kinase, ataxia-telangiecta-
sia, mutated (ATM), which is activated following DSB induction
and in turn phosphorylates a plethora of effectors in various
DDR pathways. In this study we uncover a new branch of the
ATM-mediated DNA damage response, in which the ATM tar-
get is the protein nuclear poly(A)-binding protein 1 (PABPN1) —
an RNA binding protein (RBP) that usually regulates different
aspects of RNA processing and stability. We speculated that
PABPNI1 phosphorylation by ATM in response to DNA damage
might exert a global effect on alternative cleavage and polyadeny-
lation (APA) of mRNA, a widespread post-transcriptional phe-
nomenon regulated by PABPNI, but 3’-RNA-seq technology
ruled out this possibility. Rather, we found that PABPNI is
physically and functionally recruited by the DDR to assist in
DSB repair. We map the phosphorylation site of PABPNI to
Ser95 and show that this phosphorylation is critical for timely
DSB repair. We find that PABPNI is important for nonhomolo-
gous end-joining (NHEJ) and homologous recombination repair
(HRR). The suboptimal repair through HRR in the absence of
PABPNI1 appears to stem from a defect in deep 5 to 3’ end-
resection, a prerequisite for HRR. Another phenomenon
observed upon PABPNI depletion is the prolonged DSB-induced
cell-cycle arrest at the G2/M boundary. Importantly, mass spec-
trometry analysis captured DNA damage-induced interactions of
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phospho-PABPN1 with well-established DDR players as well as
other RNA metabolizing proteins; the temporary teaming up of
these various proteins with PABPNI may form a functional
module that is recruited by the DDR from the RNA metabolism
arena.

P.1.2-011

The molecular basis for yeast persisters
G. Yaakov, D. Lerner, K. Bentele, J. Steinberger, N. Barkai
Weizmann Institute, Rehovot, Israel

Mutation rate balances the need to protect genome integrity with
the advantage of evolutionary innovations. It has been proposed
that microorganisms increase their mutation rate when stressed,
perhaps addressing the growing need for evolutionary innovation.
Such a strategy, however, is only beneficial under moderate stres-
ses that allow cells to divide and realize their mutagenic poten-
tial. By contrast, severe stresses rapidly kill the majority of the
population with the exception of a small minority of cells that
are in a phenotypically distinct state termed persistence.
Although persister cells were described many decades ago, the
stochastic event/s triggering persistence remain unknown.

We report that spontaneous DNA damage triggers persistence
in budding yeast by activating the general stress response, provid-
ing protection against a range of harsh stress and drug environ-
ments. We further show that the persister subpopulation carries
an increased load of genetic variants, unrelated to their stress sur-
vival. We propose that this coupling of DNA damage to pheno-
typic persistence could increase genetic diversity, specifically in
severe stress conditions where diversity is beneficial but the abil-
ity to generate de-novo mutations is limited.

P.1.2-012

Effect of downstream enzymes of base
excision DNA repair pathway on the action of
human DNA glycosylase MIBD4

0. Kladova', D. Iakovlev', N. Kuznetsov'?, O. Fedorova'*>
!Institute of Chemical Biology and Fundamental Medicine
(ICBFM ), Siberian Branch of Russian Academy of Sciences,
Novosibirsk, Russia, ZDepartmenl of Natural Sciences, Novosibirsk
State University, Novosibirsk, Russia

The processes of DNA methylation and demethylation are the
basis for the epigenetic regulation of gene expression, which plays
a major role in cellular differentiation, genome imprinting, car-
cinogenesis, and manyage-related changes in organisms. It is
known that different enzyme systems are involved in DNA
demethylation: DNA methyltransferases, dioxygenases, and DNA
glycosylases. DNA glycosylases initiate the process of demethyla-
tion through the excision of the methylated DNA base, and
hence, other enzymes, such as AP-endonucleases, DNA poly-
merases, and DNA ligases, are necessary to restore the original
nucleotide. Human methyl-CpG-binding domain 4 (MBD4)
removes the 5-hydroxymethyluracil (5-hmU) residues formed as
an intermediates in a multistep pathway of DNA active demethy-
lation. The aim of this work was to elucidate the effect of down-
stream DNA repair proteins of base excision pathway (AP-
endonuclease APE1, DNA polymerase 3, PCNA and XRCCl) on
the stages of specific site recognition and catalysis by MBD4. For
this purpose the conformational dynamics of DNA substrates was
recorded by following the efficiency of the fluorescence resonance
energy transfer (FRET) between FAM/BHQI dye pair. Our data
revealed that APEI accelerates MBD4 reaction rate, whereas
polymerase B was proved to slow it down. The proteins PCNA
and XRCCl did not effected significantly the MBD4 action.
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This work was supported by Russian Science Foundation
(Grant No 16-14-10038).
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and novel factors in the HRR pathway
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In 70% of hereditary breast and ovarian cancers (HBOC) the ini-
tial driver genes are unknown. The vast majority of the known
HBOC driver genes such as BRCA1, BRCA2 and PALB2 are
involved in DNA damage response, and specifically in homolo-
gous recombination repair (HRR). In recent years HRR impair-
ment was discovered to be associated with many other types of
cancer including pancreatic and prostate cancers, and gliomas,
often as in breast cancer without mutations in the known HRR
genes. We therefore hypothesize that at least part of the missing
heredity in HBOC and other cancers is caused by unidentified
HRR genes. In this work, we systematically mapped genes con-
nected to the HRR pathway, as possible causes and targets for
therapy in HBOC and other cancers. We developed a new Clade
optimized Phylogenetic Profiling (cladeNPP) method that uses
the pattern of conservation and loss of proteins across 600
eukaryotes, while identifying co-evolution even if it happened
only in specific clade across the tree of life. Using cladeNPP, we
were able to identify many new possible HRR interacting genes
that would be missed by existing phylogenetic profiling methods.
We are currently experimentally characterizing the function of
two genes that we found to co-evolve with BRCAL, and prelimi-
nary results show these genes play a previously unknown role in
response to DSBs. We further integrated the cladeNPP method
with multiple other data sources, including screens detecting
genes involved in HRR, co-expression and protein-protein inter-
actions to form a list of 255 genes with possible involvement in
HRR. The pipeline we constructed is flexible and modular, and
can be easily applied for additional pathways.

P.1.2-014
Genotoxic effects of environmental pollutant
zinc and copper pyrithione on zebra fish

(Danio rerio)

N. Ipicurukl, R. Tural®, A. C. Gunal’, A. Sepici Dincel'

! Department of Medical Biochemistry, Faculty of Medicine,
University of Gazi, Ankara, Turkey, *Vocational School of Health
Services, University of Sinop, Sinop, Turkey, >Department of
Environmental Sciences, Graduate School of Natural and Applied
Sciences, University of Gazi, Ankara, Turkey

Zebrafish (Danio rerio) is becoming a more widely used and
increasingly powerful model organism for many fields of modern
biomedical research including vertebrate development, disease
modelling, and functional neuroscience. Growing of living organ-
isms such as bacteria, protozoans, algae, and crustaceans can
accumulate in large numbers onsurfaces like pipes, tanks, and
ships’ hulls, resulting in corrosion, clogging and contamination,
known as biocides. Zinc and copper pyrithione (Zn-Cu pyr-
ithione) are well known antifouling materials and biocides. The
aim of the present study is to determine the effects of these
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environmental pollutants on aquatic toxicology and the possible
negative effects on humans by evaluating DNA/RNA oxidative
damage and further epigenetic modifications.

The zebrafish (length 3-4.5 cm) were exposed to different con-
centrations of Zn/Cu Pyrithione starting from 2 pg/L. Stocking
density was 20 fish/15 L including 4 different groups as Zn Pyr-
ithione, Cu Pyrithione, Zn+Cu Pyrithione and control groups.
Fish samples were taken under ice anaesthesia for histologic and
DNA analysis after 24 and 96 h exposure periods. To evaluate
the DNA/RNA oxidative damage a total zebra fish was homoge-
nised for DNA isolation, hydrolysed and damage was measured
by commercial kit as EIA. DNA/RNA oxidative damage as 8-
hydroxy-2'deoxyguanosine (ng/mL) was statistically significantly
different compared to control group. Hyperemia, epithelial lifting
on the secondary lamella of the gill tissues and hydropic degener-
ation on the liver tissues were observed.

In conclusion, as marine pollution and deterioration of ecosys-
tems are directly affect the humans. the results presents aware-
ness among environmental pollution, marine pollution and health
problems. The toxic effects of environmental pollutants on DNA
damage and antioxidant systems on different stages of organisms
on the food web provide basic data to understand and estimate
the effects on the human beings.

P.1.2-015
Multiple roles of ribosomal protein S3 with
respect to DNA repair, cancer and protein

quality control
J. Kim
Korea University, Seoul, South Korea

Our lab has identified that eukaryotic ribosomal protein S3 (rpS3)
has a DNA repair endonuclease activity for damaged chromoso-
mal DNA. We also discovered that this protein is involved in the
damage processing of mitochondrial DNA damage through the
translocation from the cytoplasm to the mitochondria upon exces-
sive oxidative stress conditions. The function of rpS3 in the DNA
repair processing is connected with cell viability and protein qual-
ity control. It also has multiple extra-ribosomal functions through
different post-translational modifications in humans and yeasts
which determine the fate of rpS3 between a ribosomal component
and a non-ribosomal soluble protein.

Recently, we have discovered that this protein is secreted after
glycosylation in the ER. It is secreted only from various cancer
cell lines and cells from cancer patients but not in normal cells.
We also confirmed that rpS3 is secreted more into media from
the more invasive cancer cell lines. The secretion pathway turned
out to be a ER-Golgi dependent pathway. We propose that
secreted rpS3 could be used as a useful marker for cancer or cell
invasiveness.

P.1.2-016

Role of AID/APOBECSs in micronuclei
formation: AlD-ing chromosomal instability
U. Munagalal, A. Musio?, S. Conticello®

!University of Florence|Istituto Toscano Tumori, Florence, Italy,
°CNR, Pisa, Italy, 3Istituto Toscano Tumori, Florence, Italy

Genetic abnormalities are the main cause of variability within
organisms and are the basis of occurrence of genetic diseases and
cancers. Many human diseases not induced by external causes
are caused by changes in the genetic information due to chromo-
some mis-segregation resulting in Chromosomal instability
(CIN). Micronuclei (MN) are an effective cellular indicator of
CIN, and elevated frequencies of MN are observed in most solid
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tumors and pre-neoplastic lesions. Micronuclei are the result of
abnormalities in the nuclear envelope formation associated with
aberrant DNA replication and repair. In order to investigate the
role of the AID/APOBECs as inducers of CIN we are using a
quantitative assay for chromosome mis-segregation developed by
exploiting the human artificial chromosome (HAC) present in
human fibro-sarcoma HT1080 cells. In these cells the HAC kine-
tochore can be conditionally inactivated, thus leading to forma-
tion of micronuclei. Interestingly, we observed elevated levels of
formation of micronuclei after transient expression of AID,
APOBECI, APOBEC3A and APOBEC3G in presence of
CytochalasinB (CytoB) an actin polymerization inhibitor.
Remarkably, even in absence of co-treatment with CytoB, ele-
vated levels of MN were observed especially in the case of AID
and APOBECI. To further verify whether the induction of C to
U changes and the downstream activation of the DNA repair
pathways, we inhibited the Uracil-DNA glycosylase (UDG) using
a bacterial UDG inhibitor (UGI). Indeed, a diminution of the
levels of MN formation in cells expressing AID and APOBECI
in the presence of UGI was readily observed, indicating that MN
formation can indeed be triggered downstream to the activation
of the DNA repair pathways. Considering that the AID/APO-
BECs have been associated to the onset of cancer through their
ability to mutate DNA, our finding show another possible can-
cer-inducing effect of these deaminases: their ability to induce
chromosomal instability.

P.1.2-017

DNA-dependent protein kinase activity
assessed by quantum dot-based microarray
F. Lafont', N. Ayadil, C. Charlier!, P. Weigell, 1. Nabiev??,
H. Benhelli-Mokrani!, F. Fleury'

"UFIP CNRS UMR 6286, Mechanism and Regulation of DNA
Repair team, Faculté des Sciences et des Techniques, Université de
Nantes, Nantes, France, >Laboratoire de Recherche en
Nanosciences, LRN-EA4682, UFR de Pharmacie, Université de
Reims Champagne-Ardenne, Reims, France, > Laboratory of
Nano-Bioengineering, National Research Nuclear University
MEPKI, Moscow, Russia

Therapeutic efficacy against cancer is often based on a variety of
DNA lesions, including DNA double-strand breaks (DSB). DSB
could be repaired by the both major pathways homologous
recombination (HR) and non-homologous end-joining (NHEJ),
in which Rad51 and DNA-dependent protein kinase (DNA-
PKcs) represent central proteins, respectively. In last decade, the
function of these DNA repair proteins has been described as a
potential mechanism of resistance in tumor cells. Therefore, the
proteins of reparatome have become targets for treatments aim-
ing to improve the efficacy of anticancer therapy. Given the
importance of DNA-PKcs activity in NHEJ, the therapeutic effi-
cacy of targeting DNA-PKecs is frequently described as a strategy
to prevent repair of treatment mediated-DNA damage in cancer
cells. The screening of new inhibitors, acting as sensitizers,
require the development of high-through-put tools to identify
and assess the most effective molecules. Here, we describe the
elaboration of antibody microarray dedicated to NHEJ pathways
focusing on the DNA-PKcs activity in response to DNA damage.
By combining protein microarray with the semiconductor fluores-
cent quantum dots (QDs) detection, we show that it is possible
to follow the modification of proteomic and phosphoproteomic
cellular profiles induced by inhibitor during the response to
DNA damage. Finally, we discuss applications of developed
promising tool to screening kinase inhibitors and then targeting
DSB repair to improve chemo- or radiotherapy in cancer treat-
ment.
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P.1.2-018

Dynamics of multistep damage recognition by
8-oxoguanine-DNA glycosylases

A. Endutkin'2, A. Popov', A. Yudkina'?, K. Makasheva'?,

D. Afonnikov>?, C. Simmerling4, D. Zharkov'?

ISB RAS Institute of Chemical Biology and Fundamental
Medicine, Novosibirsk, Russia, >Novosibirsk State University,
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8-Oxoguanine DNA glycosylases of different structural families
excise the oxidative product 8-oxoguanine (0oxoG) from DNA.
Despite a wealth of available structural and kinetic information,
not much is known how these enzymes efficiently distinguish
0x0G from a large excess of undamaged DNA bases. Also, due
to their ability to find specific non-canonical bases in DNA and
introduce targeted breaks at these points, DNA glycosylases look
promising as DNA-modifying tools. Here we combine molecular
dynamics simulations and evolution analysis to explore the mech-
anism by which human 8-oxoguanine DNA glycosylase (OGG1)
and its bacterial counterpart (Fpg) discriminate between oxoG
and guanine (G). The key predictions of the simulations have
been validated by site-directed mutagenesis and kinetics. Based
on the free energy profiles, we found that hOGGI1 and Fpg are
remarkably similar in their damage recognition mechanisms
despite lack of structural homology. They distinguish 8-0xoG
and G using the bases’ specific features not only at the active site,
but also at earlier stages during base eversion. Glycosylase muta-
tions or DNA modifications abolishing the key identified tran-
sient protein—~DNA interactions along the eversion pathway
significantly decreased the activity of both enzymes. The similar-
ity suggests that lesion recognition through multiple gating steps
may be a common theme in DNA repair. In Fpg, we have identi-
fied an evolutionarily conserved cluster of amino acids far from
the active site that likely participates in the enzyme specificity at
a very early stage of DNA binding. Furthermore, we have ana-
lyzed 104 Fpg structures with a randomly mutagenized active site
loop searching for conformational predictors of the enzyme activ-
ity. Based on these results, we propose a scheme for in silico
selection of DNA glycosylases with altered specificity based on
the Fpg scaffold.

Support: RSF 17-14-01190. AE was supported by stipend of
the President of the Russian Federation.

P.1.2-019
DNA repair in transcription intermediates by

helix—two-turn-helix family DNA glycosylases
K. Makasheva'%, D. Zharkov'

'SB RAS Institute of Chemical Biology and Fundamental
Medicine, Novosibirsk, Russia, >Novosibirsk State University,
Novosibirsk, Russia

Oxidative DNA lesions are constantly generated by both endoge-
nous and environmentally induced reactive oxygen species.
Repair of oxidative base lesions proceeds via base excision repair
pathway. In bacteria, Fpg and Nei DNA glycosylases, belonging
to the helix-two-turn-helix (H2TH) structural family, remove
oxidized purines and pyrimidines, respectively. Interestingly,
human H2TH family glycosylases, NEIL1, NEIL2, and NEIL3,
have been reported to prefer oxidized lesions in DNA bubbles or
single-stranded DNA. It had been hypothesized that NEIL pro-
teins might be involved in the repair of lesions in transcription
bubbles associated with RNA polymerase molecules. However,
direct action of H2TH family enzymes in transcription bubbles
has not been shown, and structural features of bubbles required
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for efficient excision, except for their length, have not been stud-
ied. We have investigated the excision of §-oxoguanine (0xoG)
and 5,6-dihydrouracil (DHU) by E. coli Fpg and Nei and human
NEIL1 and NEIL2 from single-strand oligonucleotides, perfect
duplexes, bubbles with different number of unpaired bases (6-30)
and containing the lesion in different positions, D-loops with the
third strand made of DNA or RNA, and from complexes with
E. coli RNA polymerase. Fpg, NEIL1 and NEIL2 efficiently
excised the lesion located inside a bubble. Fpg and NEILI was
generally more active than NEIL2 in excision of 8-0xoG from
ssDNA and bubbles. Nei, on the other hand, was active only on
DHU located in dsDNA. Fpg and NEIL1 also have shown activ-
ity in D-loops with RNA. The presence of an additional unpaired
5'-tail of DNA or RNA didn’t affect the activity. The activity of
Fpg was observed in pre-assembled transcriptional complexes
with E. coli RNA polymerase and depended on the position of
the lesion in the bubble, possibly reflecting local accessibility of
the lesion within the elongation complex.
This work was supported by RSF (17-14-01190).

P.1.2-020

Fumarase is involved in DNA double strand
break resection through a functional
interaction with Sae2

M. Leshets', D. Ramamurthyz, M. Diab', A. Naamati',

M. Lisby®, N. Lehming?, O. Pines'

"The Hebrew University of Jerusalem, Jerusalem, Israel,
2Department of Microbiology, National University of Singapore,
Singapore, Singapore, *Department of Biology, University of
Copenhagen, Copenhagen, Denmark

Fumarase is a mitochondrial enzyme of the tricarboxylic acid
cycle and can be readily detected in the cytosolic compartment of
all organisms. We have previously discovered that the cytosolic
population of fumarase is important for the DNA damage
response (DDR) against double strand breaks (DSBs). Neverthe-
less, the particular role of the enzyme in DDR pathways is not
fully understood. Recently a comprehensive study suggested that
in human cells the homolog of fumarase is important for the non
homologous end joining (NHEJ) repair pathway. Here we show
that cytosolic depletion of fumarase in yeast prolonged the inter-
action of Mrell with the DSB and subsequently delayed the
onset of repair by the homologous recombination (HR) pathway.
The knockout of the NHEJ component yKu70 decreased the
DSB susceptibility of cytosolic fumarase depleted cells. These
results suggest the involvement of cytosolic fumarase in the DSB
resection process, which is essential for the repair of DSBs by
HR. Further investigation showed that overexpression of fumar-
ase in Mrell nuclease dead strains, or exposure of such cells to
fumarate, reduced their DNA damage sensitivity. The elevated
susceptibility to DSBs, following cytosolic fumarase depletion,
was suppressed by the overexpression of Sae2 nuclease. Fumarase
overexpression, however, had no effect on the DNA damage sus-
ceptibility of Sae2 depleted yeast. Measurement of DSB resection
kinetics, 0.29 kbp from the break site, showed significant inhibi-
tion of resection following the depletion of cytosolic fumarase.
Notably, overexpression of Sae2 reconstituted the DSB resection
ability of the cytosolic fumarase depleted cells. A split-ubiquitin
assay suggested that cytosolic fumarase and Sae2 physically inter-
act in-vivo. These results suggest that fumarase is involved in the
DSB resection process, through a functional interaction with
Sae2.
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P.1.2-021

Promoter G-quadruplexes refolds to double
stranded DNA under photoinduced damage by
cationic porphyrins

D. Kaluzhnyl, M. Puzanov'!, A. Beniaminov'

! Engelhardt Institute of Molecular Biology, Russian Academy of
Sciences, Moscow, Russia

For a number of oncogenes, it is known that guanine rich pro-
moter sequences form the G-quadruplex spatial structures, which
are involved in the regulation of their expression. Stabilization of
such structures in most cases leads to inhibition of expression.
On the other hand, it is known that oxidative stress leads to
DNA damage primarily via guanine modifications. In our work,
we investigated the interaction of cationic porphyrin derivatives
with a number of promoter sequences of oncogenes (BCL2, KIT,
MIC, KRAS, NRAS) and photo-induced action of these com-
pounds on the promoter DNA sequences. The double helix of
DNA appeared to be more resistible to porphyrin induced photo-
damage comparing to the G-quadruplex structure of promoters
sequences. The location of oxidized guanines in the potential
quadruplex sequences of the oncogenes was determined. Oxida-
tion of guanines leads to destruction of the G-quadruplexes
structure and formation of the double helix of DNA. The mecha-
nism of spontaneous or porphyrin induced mutations in potential
quadruplex sequences and their impact in oncogene expression
are discussed.

The study was supported by project No.16-14-10396 of Rus-
sian Science Foundation.
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Dementia is a complex disease that mostly affects the elderly and
represents a significant public health burden in the world.
Dementia with Lewy bodies (DLB) and frontotemporal dementia
(FTD) are the most common forms of dementia, in which oxida-
tive stress is significantly involved. Free radical-mediated oxida-
tively induced macromolecular damage plays a role in basic
neurodegenerative mechanisms. In this study, oxidatively induced
DNA, lipid, protein damage markers and N*-carboxymethyllysine
(CML) levels were studied in peripheral blood of DLB (n = 20),
FTD (n = 21) patients, and controls (n = 45). In addition, the
mRNA expressions of DNA repair enzymes, human 8-oxogua-
nine DNA glycosylase (hOGG1) and human endonuclease VIII-
like 1 (hNEIL1), were measured with RT-PCR in order to evalu-
ate DNA damage/repair balance together. DNA base damage
products were determined by isotope dilution GC-MS/MS. The
levels of 3-nitrotyrosine was measured by ELISA; malondialde-
hyde (MDA) and CML levels were investigated with HPLC.
Regarding the base damage products studied, the levels of 4,6-
diamino-5-formamidopyrimidine were significantly higher in
DLB and FTD patients as compared to control subjects
(P < 0.05). There were no significant changes in 8-hydroxygua-
nine, 2,6-diamino-4-hydroxy-5-formamidopyrimidine, 5-hydroxy-
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S-methyl-hydantoin and 5-hydroxycytosine levels. The thymineg-
lycol, 5-hydroxymethyl-uracil, 5-hydroxyuracil, 5,6-dihydroxyura-
cil damages were not detected neither in patients nor in the
control groups. MDA levels in DLB, and FTD patients were sig-
nificantly higher than those in controls (P < 0.05), whereas CML,
3-nitrotyrosine, hOGG1 and hNEIL1 levels did not differ signifi-
cantly between the groups. This study is noteworthy, since mark-
ers of oxidative macromolecular damage and expressions of
DNA repair enzymes have been studied for the first time in this
extent of dementia patients.

P.1.2-023
A new regulatory pathway responding to
hyper-acetylation of histone H3K56

L. Gershon, M. Kupiec
Tel Aviv University, Tel Aviv, Israel

Acetylation of histone H3 on lysine 56 is a modification that
marks newly synthesized histones and sites of DNA damage.
Deacetylating this residue is equally as important as its acetyla-
tion. In the model organism Saccharomyces cerevisiae two redun-
dant proteins of the sirtuin family, Hst3p and Hstdp, keep the
acetylation levels low outside the S-phase of the cell cycle. In the
absence of those deacetylases (in cells that are Ahst3 Ahst4) there
is hyper acetylation of H3K56 throughout the entire cell cycle
and on both new and old histones, conferring genomic instability
that leads to phenotypes of defective growth and thermosensitiv-
ity. Here we report that cells experiencing hyper acetylation of
H3K56 share a lethal interaction with the lack of the protein
kinase Dunlp, in a manner that is independent of DUNI’s
known role in upregulation of dNTP levels in the cells. We also
report that Dunlp is a negative regulator of the alternative clamp
loader Ctfl8p, but not of the other alternative clamp loaders,
Elglp and Rad24p. We find that other proteins involved in the
S-phase checkpoint, such as Mrcl, as well as some of the down-
stream targets of Dunlp, such as Npl3p, are also part of this reg-
ulatory pathway. In contrast, the E3 ubiquitin ligase Rtt101p,
similarly to Ctf18p, is under the regulation of Mrcl-Dunl-Npl3
pathway. Neither Rtt101p nor Ctfl18p interfere with the acetyla-
tion of H3K56, but seem to act downstream of it. Together, our
findings argue that in the presence of hyper acetylation of
H3K56, Dunlp, Mrclp and Npl3p play a critical role in main-
taining viability against harmful effects caused by the actions of
Ctf18p and Rtt101p.

P.1.2-024

Inherited mutations in the DNA helicase RTEL1
compromise telomere elongation by
telomerase in Hoyeraal-Hreidarsson syndrome

A. Awad, P. Zalesky, S. Tawil, G. Glousker, Y. Tzfati
The Hebrew University of Jerusalem, Jerusalem, Israel

Telomeres protect the chromosome ends from being recognized
as double strand breaks, activating the cellular DNA damage
response, and causing cell cycle arrest and genomic instability.
Telomeres are elongated by telomerase in a tightly regulated
manner to compensate for sequence loss during replication and
ensure a sufficient number of cell divisions throughout life, yet
restrict lifespan and prevent cancer development.
Hoyeraal-Hreidarsson syndrome (HHS) is an inherited telom-
ere biology disease characterized by accelerated telomere shorten-
ing and a broad range of symptoms, including bone-marrow
failure, immunodeficiency, developmental defects and death at
early age. Mutations in the DNA helicase RTEL1 were found to
cause HHS, among other mutations in genes implicated in
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telomerase biogenesis, recruitment or activation. RTEL1 func-
tions in genome-wide replication and inhibition of tri-repeat
expansion and fragility. It was also suggested to functions at
telomeres in the resolution of G-quadruplexes and t-loops during
DNA replication. However, a direct role of RTELI in telomerase
action has not been.

To further understand the role of RTELI in telomere length
maintenance, we examined the telomere phenotypes resulting
from RTEL] mutations in HHS patient cells, and the suppres-
sion of these phenotypes by inducible ectopic expression of vari-
ous variants of RTELI.

In addition, we expressed a recombinant RTELI protein in
insect cells to study its biochemical activities in vitro, and exam-
ine the precise substrate specificity, catalytic activity and protein-
protein interactions of the protein. Our results support the role
of RTELI in G-quadruplex resultion during telomere replication.
In addition, they indicate a novel essential role of RTELI in
telomerase action. Thus RTELI is essential for extending the
proliferation capacity of telomerase positive cells and supporting
the renewal of tissues with rapid cellular turn over, as well as
cancers.

P.1.2-025

Dynamic changes in the chromatin landscape
of the small intestine of DNA mismatch-repair
deficient and irradiated mice: insights from a
multi-scale model

M. Herberg], S. Siebert’, M. Quaas', K. Rother®, G. Aust?,
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Cancer is a consequence of accumulating genomic aberrations
accompanied by changes in the epigenome that can modulate
gene expression patterns and their stability. Sources of genomic
variations are e.g. an impaired DNA mismatch-repair (MMR)
system, which is known to be recruited by the histone mark
H3K36me3. Recently, it has been demonstrated that DNA dam-
age represses the H3K36me3 demethylase KDM2b, which poten-
tially improves the recruitment of MMR. Whether and how
defects in the MMR machinery impact on these processes is lar-
gely unknown. We have measured histone modification profiles
of the small intestine of irradiated, MMR-deficient and control
mice to reveal long-term changes in the epigenetic landscape of
the tissue induced by (1) temporary DNA damage and (2) con-
stantly accumulating genetic instabilities. Thereby, we found sig-
nificant alterations already in the intestine of minimal irradiated
mice, among them a global increase in H3K36me3 and a local
enrichment of the H3K4me3 histone mark at the promoter of
polycomb target genes, which are essential for stem cell fate deci-
sions. Similar changes are detected in untreated MMR-deficient
tissues prior to tumour formation. We hypothesise that the
H3K4me3 gain following DNA damage results in a bivalent cell
state and protects the respective gene promoter from DNA
methylation and, thus, the cell from severe changes in the expres-
sion of tissue-(un)specific genes. In order to evaluate this hypoth-
esis, we integrate our molecular findings into a well-established,
3D model of the intestinal crypt. This extension allows us to
quantitatively study the impact of changes in the epigenetic land-
scape of individual cells on the composition and the development
of the crypt following genetic perturbations and during ageing.
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APOBEC1, an RNA/DNA editing path towards
cancer

U. Munagala', S. Di Giorgio!, M. Chieca', G. Mattiuz',

F. Donati', M. Montini', F. Niccheri', S. Conticello'->
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The AID/APOBECs are cytosine deaminases acting on nucleic
acids and exerting their activity in diverse physiological contexts.
Yet, their common ability to mutate nucleic acids represents a
double edged sword, and their mutational signature can be found
in 60% of cancer types. Among them, APOBECI is the only
family member to physiologically target RNA. APOBECI has
been linked to cancer development in mice but its oncogenic
mechanisms are not yet well understood. APOBECI is overex-
pressed in oesophageal adenocarcinomas and in Barrett’s oesoph-
agus, a closely associated dysplasia. Here we show that
expression of APOBECI induces both a mutator phenotype and
chromosomal instability in human cells, likely through direct tar-
geting of genomic DNA. These are features that can be found
both in the tumours and in the dysplasia. Moreover, analysis of
the RNA-seq data from The Cancer Genome Atlas reveals a
number of transcripts targeted by APOBECI, whose editing
could affect the cellular homeostasis. These findings suggest that
APOBECI could support the oncogenic process from its very
early stages through a dual path: the induction of genetic alter-
ations through its ability to target DNA, and alteration of the
cellular state through RNA editing.

P.1.2-027

Effects of RTK family-mediated Rad51
phosphorylation on homologous
recombination DNA repair pathway

T. Chabot, H. Benhelli-Mokrani, F. Fleury, Y. Cheraud

UFIP CNRS UMR 6286, Mechanism and Regulation of DNA
Repair Team, Faculté des Sciences et des Techniques, Université
de Nantes, Nantes, France

Human cells are subjected to environmental and endogenous
stresses that can damage DNA and affect the genomic integrity.
Among these damages, the double strand breaks (DSB) of DNA
are the most severe alteration and are repaired by homologous
recombination (HR) pathway. Rad51 protein plays a central role
in this mechanism and its regulation is essential to achieve the
faithful repair of DNA. The Rad51 activity is regulated through
some post-translational modifications such as phosphorylations
but its dysregulation could promote the cancer cell resistance to
therapeutic treatments.

In the last decade, many studies have provided an evidence
for the relation between receptor tyrosine kinase (RTK) signaling
and the response to DNA damage pathways. RTK family can
indeed affect the DNA repair pathways. Many studies demon-
strate the involvement of RTK on HR process in cancer cells,
but the direct link with Rad51 has not been fully shown.

In this context, we have tested and identified several RTK
proteins which are directly able to phosphorylate Rad51 protein
in vitro. The phosphorylation sites were identified using different
mutants of RADS51 in which each tyrosine was replaced with a
phenylalanine residue. We confirmed these preliminary results by
using mass spectrometry approach. We then studied the impact
of these Rad51 phosphorylations on its recombinase activity and
on the HR DNA repair pathway.

The elucidation of physiological role of RadS1 phosphoryla-
tions induced by the receptor tyrosine protein kinases can allow
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identifying the interaction networks involved in the resistance to
anticancer therapy. Therefore targeting HR process through
Rad51 and RTK signaling might open up to a new strategy for
sensitization of resistant cancer cells.

P.1.2-028
Modulation of DNA-dependent protein kinase

by a reactive nitrobenzoxadiazole compound
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M. LeBreton?, P. Hulin®, T. Chabot?, F. Paris*, V. Sakanyan®,
F. Fleury2
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3Plate-forme MicroPICell SFR Santé F. Bonamy — FED 4203/
Inserm UMS016/CNRS UMS3556, Nantes, France, ‘UMR 892
Inserm — 6299 CNRS, team 14, Nantes, France, IICiMed EA-
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Techniques, Université de Nantes, Nantes, France

The expression and activity of DNA-dependent protein kinase
(DNA-PK) is related to a DNA repair status in the response of
cells to exogenous and endogenous factors. Recent studies indi-
cate that EGFR is involvedin modulating DNA-PK. It has been
shown that a compound NSC 228155 (NSC), bearing a nitro-
benzoxadiazole (NBD) scaffold, enhances tyrosine phosphoryla-
tion of EGFR and triggers downstream signaling pathways.
Here, we studied the behavior of DNA-PK and other DNA
repair proteins in prostate cancer cells exposed to compound
NSC. We showed that both the expression and activity of DNA-
PKcs (catalytic subunit of DNA-PK) rapidly decreased upon
exposure of cells to the compound. The decline in DNA-PKcs
was associated with enhanced protein ubiquitination, indicating
the activation of cellular proteasome. However, pretreatment of
cells with thioglycerol abolished the action of compound NSC
and restored the level of DNA-PKcs. Moreover, the decreased
level of DNA-PKcs was associated with the production of intra-
cellular hydrogen peroxide by stable dimeric forms of Cu/Zn
SOD1 induced by compound NSC. Our findings indicate that
reactive species of oxygen and electrophilic intermediates, gener-
ated and accumulated during the redox transformation of NBD
compounds, are primarily responsible for the rapid modulation
of DNA-PKGcs functions in cancer cells.

P.1.2-029
Expanding the mitochondrial links to the DNA

damage response

I. Diaz-Moreno, K. Gonzilez-Arzola, A. Guerra-Castellano,

S. M. Garcia-Maurino, C. A. Elena-Real, F. Rivero-Rodriguez,
A. Velazquez-Cruz, S. Curran, A. Diaz-Quintana, M. A. De la
Rosa

11Q — cicCartuja, University of Seville — CSIC, Seville, Spain

Genome integrity is constantly battered by genotoxic agents.
These can induce DNA damage that leads to cell death if not
properly repaired. Most studies on the DNA repair process have
focused on yeast and mammals, in which histone chaperones
have been revealed as key regulators for DNA to be accessible to
repair machinery. However, knowledge of their exact role in
DNA damage response is far from complete, in particular in
plants. Our recent studies reveal that the closely related histone
chaperones human SET/TAF-If and plant NRP1 are similarly
involved in nucleosome assembly following DNA break in
humans and plants, respectively [1,2], and that both histone
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chaperones interact with cytochrome ¢ in the cell nucleus upon
DNA damage. We have used Nuclear Magnetic Resonance
(NMR), Isothermal Titration Calorimetry (ITC), Surface Plas-
mon Resonance (SPR) and Molecular Docking (MD) to provide
a structural insight into the complex formed by cytochrome ¢
with each histone chaperone. Cytochrome ¢ competitively hinders
the binding of SET/TAF-If and NRPI to core histones, thus
locking their histone binding domains and inhibiting their nucleo-
some assembly activities [1,2]. These findings also indicate that
the underlying molecular mechanism of nucleosome disassembly/
reassembly needed for DNA repair is highly conserved through-
out evolution.
References
[1] Gonzalez-Arzola K. et al. (2015) Proc. Natl. Acad. Sci. USA
112, 9908-9913.
[2] Gonzalez-Arzola K. et al. (2017) Nucleic Acids Res. 45, 2150—
216.
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About how bacterial photolyases may assist in
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Ultraviolet (UV) irradiation produces inflammation, degenerative
aging and skin cancer. Among others, UVA/B causes direct and
indirect DNA damage (oxidative stress and protein denatura-
tion), meanwhile UVC mainly causes direct DNA damage by for-
mation of cyclobutane pyrimidine dimers (CPD) and pyrimidine
(6,4) pyrimidone photoproducts (6,4PP). The Nucleotide Excision
Repair (NER) system repairs these lesions, but in addition to
NER, the Base Excision Repair pathway produce glycosylases
and other enzymes that restore the DNA. However, the simplest
way to repair a CPD or 6,4PP lesion is carried out by the enzyme
photolyase that directly reverses the damage. Photolyases are
found in all living forms, except placental mammals and some
marsupials. Our hypothesis of work was that photolyases pro-
duced by UVC-resistant bacteria may efficiently fix the damage
of human UV-irradiated DNA. A collection of Antarctic UVC-
resistant bacteria was assessed and their UV-resistant behavior
was characterized, then CPD- and 6,4-photolyases were searched
into the draft genomes (results already published). Based on bac-
terial UVC-resistance properties, two coding sequences for CPD-
and 6,4-photolyases were chosen and produced by DNA recom-
binant technology and purified to homogeneity. Their activities
were analyzed using comet assay (CHO and HaCaT cell lines)
and highly sensitive and specific monoclonal antiCPD or anti-
6,4PP antibodies (on calf thymus DNA; ELISA experiments). All
experiments were subjected to statistical analysis. Results showed
that the bacterial CPDphotolyase repairs 90% and 80% of
induced DNA-damage in CHO and HaCaT cell lines (comet
assay), respectively; and 50% of calf thymus damaged DNA as
observed using ELISA. Currently, we are analyzing the repair
potential of the recombinant 6,4- photolyase. Finally, we are
prone to produce low costly photolyases with a high repairing
ability on eukaryotic DNA, mainly for cosmetics and pharmaceu-
tical uses.
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Alterations in the proteome of leaves of cold-
tolerant and cold-sensitive grapevine cultivars
during long-term cold stress

S. Weidner, A. Krol
University of Warmia and Mazury, Olsztyn, Poland

Grapevine is one of the oldest crops in the world. However,
grapevine is also very sensitive to low temperatures, which limits
its cultivation in many parts of the world. In order to gain a bet-
ter understanding of cold tolerance mechanisms in grapevine, we
investigated changes in the proteome of leaves of cold-sensitive
and cold-tolerant cultivars in response to prolonged cold-stress.
The isolated proteins were separated by two-dimensional elec-
trophoresis (2-DE) and identified with tandem mass spectrometry
type MALDI TOF/TOF. Many of the identified proteins demon-
strated a similar tendency in the level of their accumulation in
leaves of both the cold-sensitive and cold-tolerant cultivar under
cold stress. However, a few proteins presented a specific profile
of accumulation in leaves from the varieties with different toler-
ance to cold, or else a change in their accumulation was noted
during stress in leaves of one of the two analysed cultivars. The
most significant differences concerned the proteins involved in
carbohydrate and energy metabolism (malate dehydrogenase,
ferredoxin NADP reductase, chlorophyll a-b binding protein),
genetic information expression and protein modification (ribo-
some recycling factor) and defence (chaperonin 20 kDa). The
proteins distinguished in this research can play the role of poten-
tial biomarkers of grapevine sensitivity to cold.

P.1.4-002
Exosomes of human placenta: analysis of

morphology and proteins

E. E. Burkova, G. A. Nevinsky
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Novosibirsk, Russia

Syncytiotrophoblast cells constitutively secrete exosomes of endo-
somal origin during the pregnancy. The placenta-derived exo-
somes are important in intercellular communication and immune
function. Placenta exosomes carry proteins and RNA molecules.
Exosomes from different sources were mostly obtained by differ-
ential centrifugation and ultracentrifugation. It was shown these
exosomal preparation contained from several dozen to hundreds
protein. In our work the exosomes were isolated from placenta
of 10 healthy women by differential centrifugation and ultrafiltra-
tion. Exosome preparations were additionally purified by gel fil-
tration from impurity proteins and their complexes. Morphology
of vesicle preparations was characterized with transmission elec-
tron microscopy (TEM) and size distribution was determined by
nanoparticle tracking analysis (NTA). Electron microscopy
revealed the presence of spherical vesicles, with a typical cup-
shape and diameters ranging from 40 to 100 nm, microparticles
without membranes (20-60 nm) were also observed within the
preparations. NTA showed a particle size distribution ranging
from 45 to 295 nm in diameter with an average size of
91 £+ 25 nm. TEM with anti-CD63 and anti-CD81 immune label-
ing demonstrated the presence of exosomes in 40-100 nm mem-
brane particles. Exosome proteins were identified before and
after gel filtration by MALDI MS and MS/MS spectrometry of
protein tryptic hydrolysates derived by SDS PAGE and 2D elec-
trophoresis. Purified exosomes contained only from ten to twelve
different major proteins: secreted proteins, iron transport
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proteins, cytoskeleton-related proteins, tetraspanins. Our results
demonstrating the decrease of number of major proteins identi-
fied in preparations of exosome after gel filtration may be impor-
tant in further studies of exosomes’ biological functions.

The study was supported partially under Russian State funded
budget project (V1.62.1.5, 0309-2016-0003), Grant of RFBR No.
16-04-00609.
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Quantitative proteomics analysis of proteins

involved in leaf senescence of rice
B. Shen, X. Xu
Hangzhou Normal University, Hangzhou, China

Enhancing grain production of rice (Oryza sativa L.) is a top pri-
ority in ensuring food security for human being. One approach
to increase yield is to delay leaf senescence and extend the avail-
able time for photosynthesis. Liang-You-Pei 9(LYP9), one of the
super hybrid rice, possesses big advantages of high yield and high
disease resistance, but is age-sensitive, which often decreases
grain yield. In the present study, to have a better understanding
of the complex mechanism of leaf senescence of LYP9, and iden-
tify proteins associated with leaf senescence and establish links
between protein expression changes and leaf senescence, iTRAQ-
based quantitative proteomics approach was employed to investi-
gate the protein expression profiles in flag leaves at early, middle
and late stages of grain-filling of rice LYP9. Totally 5067 pro-
teins were identified. Compared with the proteins in the flag
leaves at early stage of grain-filling of LYP9, 240 proteins up-
regulated and 188 proteins down-regulated in the leaves of mid-
dle stage, and 387 proteins up-regulated and 202 proteins down-
regulated in the leaves of late stage, respectively. In addition, 39
identified proteins were constantly up-regulated and 18 identified
proteins were constantly down-regulated in the leaves from early
to middle and late stages of grain-filling, respectively. Among
them, chloroplast chaperonin 10 (Cpnl0), geranylgeranyl diphos-
phate reductase, Mg chelatase subunit ChLD, porphobilinogen
deaminase (PBGD), protochlorophyllide (Pchlide) reductase B
and thioredoxin-like protein CITRX might have involved in the
leaf senescence of rice. These findings provided valuable informa-
tion for understanding the age-sensitive of LYP9, and offered a
foundation for future improve LYP9.

P.1.4-004
Decoding the bacterial responses to anti-
infective agents through proteomic

approaches

S. Sethupathy, A. Valliammai, S. T. Karutha Pandian
Department of Biotechnology, Alagappa University, Karaikudi
630003, India

Almost all bacterial pathogens depend on cell density mediated
cell to cell communication called quorum sensing (QS) to coordi-
nate their physiological and pathogenic determinants (virulence
factors and biofilm) required for antibiotic resistance and to
establish infection under in vivo conditions. Hence, inhibition of
QS/biofilm formation in clinically important pathogens has
become one of the promising targets to quench the virulence and
emergence of multiple drug resistance. QS and biofilm inhibitors
(collectively known as anti-infective agents) work by targeting
the expression of genes involved in virulence and biofilm produc-
tion and hence the possibility of the emergence of resistance is
meagre. Numerous anti-infective agents have been identified
against a wide range of pathogens but their mode of action
remains unclear. Proteins are the real players involved in all
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biological processes. Hence in the present study, two dimensional
gel based proteomic profiling followed by mass-spectrometric
identification of differentially expressed proteins of bacterial
pathogens grown in the absence and presence of anti-infectives
were done to shed more light on molecular mechanisms and iden-
tification of promising druggable targets. Vanillic acid was found
to attenuate the QS and biofilm formation in Serratia marcescens
by down-regulating the proteins involved in surface layer forma-
tion, fatty acid biosynthesis and amino acid metabolism. Further-
more, proteomic analysis revealed the ability of L-Ascorbyl 2, 6-
dipalmitate to down-regulate the expression of intracellular pepti-
dases in methicillin-resistant Staphylococcus aureus to attenuate
the pathogenicity and biofilm formation and not by directly
affecting the QS signalling process. Hence, it is advocated that
studying the responses of bacterial pathogens to anti-infective
agents would pave the way for identification of novel molecular
mechanism(s) and hidden protein target(s). Further, this target
protein(s) and pathways could be useful in designing/screening of
novel anti-QS and antibiofilm agents to combat the QS and bio-
film mediated infectious diseases.

P.1.4-005
The combination of Surface Acoustic Wave
technique with mass spectrometry provides a

novel tool to study metabolic pathways
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Surface Acoustic Wave (SAW) technique has emerged as a pow-
erful tool to study a wide range of affinity biomolecular interac-
tions at near physiological conditions, ranging from protein-
protein to protein-peptide or protein-DNA interactions. Its com-
bination with proteomic approaches allows the direct characteri-
zation of proteins in biological samples, providing new tools to
analyse interacting proteins related to the same metabolic path-
ways.

In the current work, this combination was selected to study
the pathway of epithelial growth factor (EGF) protein and its
receptor (EGFR). It has been reported that overexpression of
EGFR is related with inflammation diseases and cancer. Briefly,
the growth factor EGF was immobilized on a chip surface of a
SAW biosensor. Samples of prostate homogenates of 12-week
old rats with aged-related hyperplasia, were injected and passed
through the chip surface. Affinity binding phenomena of pro-
static homogenate proteins with the immobilized EGF protein
and also with its receptor were first measured via the SAW
biosensor. Interacting proteins were then eluted from the chip
surface and submitted to a classical bottom-up proteomic analy-
sis (enzymatic digestion and nanoliquid chromatography coupled
to tandem mass spectrometry of the peptide mixture). Not only
EGFR, which is a member of the Erbb family, but also Erbb2,
Erbb3 and Erbb4 were found. Moreover, other proteins
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described as interactors of EGFR such as hornerin, clatherin,
myosin or filaggrin were detected.

The eluted proteins were related with EGF and EGFR meta-
bolic pathway. All of them have been previously reported to play
crucial roles in inflammation diseases, cancer proliferation and
metastasis when they are overexpressed in cells.

Our results point out that the combination of the SAW tech-
nique with mass spectrometry is a valuable novel tool to deeply
study metabolic pathways.

P.1.4-006
SDS-PAGE analysis of heat shock proteins of
Enterococcus faecalis and Enterococcus

faecium isolates from urine and feces samples
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In this study, the synthesis of heat shock proteins (HSP) was
investigated in enterococci isolated from urine and stool samples
of humans. For this purpose, a total of 30 E. faecalis isolates, 20
(62.5%) from 32 urine and 10 (16.6%) from 60 stool samples
were identified by multiplex PCR technique. A total of 30 E. fae-
cium isolates were identified as 8 (4.5%) from 177 urine and 22
(47.8%) from 46 stool samples. In protein band analysis per-
formed on SDS-PAGE; E. faecalis and E. faecium reference
strains were subjected to different heat treatments at various
application times for preliminary testing to determine optimal
temperatures and application times for HSP synthesis. According
to the treatment of E. faecalis reference strain with 42°C and
45°C temperatures for 30 min. separately, new and different pro-
tein molecules as 38, 68 and 120 kDa molecular weight, were
determined respectively. After treatment of E. faecium reference
strain at 42°C and 52°C temperatures for 30 min. respectively, it
synthesized new and different protein molecules at 67, 73, 80 and
120 kDa molecular weight at both heat treatments. Protein mole-
cules of 38 (3.3%), 43 (50%) and 120 (80%) kDa were detected
at 42°C in 30 E. faecalis isolates. Same protein molecules were
also observed at 45°C. While only 3 E. faecium isolates synthe-
sized 120 kDa protein at 30 min with 42°C treatment, 38, 43, 56
and 120 kDa protein molecules were observed at 52°C.

P.1.4-007
Separation and fractionation of peptide
mixtures in proteomic analysis using simple

capillary gradient chromatographic setup
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Agricultural Research, Faculty of Science, Palacky University,
Olomouc, Czech Republic, > Department of Biological and
Biochemical Sciences, Faculty of Chemical Technology, University
of Pardubice, Pardubice, Czech Republic

Separation and (pre-)fractionation of a complex peptide mixtures,
glycopeptides and glycans using a comprehensive, fast and
straightforward chromatographic system in a microliters volumes
is demonstrated. The introduced chromatographic system consists
of a capillary column, a microsyringe, a steel weight, a holder, a
laboratory stand and either a MALDI target or tubes for collect-
ing eluate fractions and the handling does not require special
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skills of operator. The processing of one sample which includes
pre-wetting, equilibrating, sample loading, washing and microgra-
dient elution either onto a MALDI target (simple peptide mix-
ture) or into microtubes for second dimension of the 2D LC
proteomic experiment (complex peptide mixture).

The procedure starts with the preparation of a capillary col-
umn (15 min) followed by its pre-wetting, equilibrating, sample
loading and washing (15-20 min). Next, the microgradient is
easily created in the syringe by a consecutive aspirating of solu-
tions with decreasing concentrations of acetonitrile. In the final
step, the sample is either directly eluted on MALDI target or col-
lected to tubes for a further analysis (5-10 min). The key features
are: (i) the application of an easy, very fast and low-cost analysis
of samples by an alternative chromatographic method highly
compatible with mass spectrometry or other downstream pro-
teomic procedures of the sample preparation; (ii) the unique vari-
ability of the system setup due to a smart split-free microgradient
elution allowing multi-dimensional chromatographic separations.
This system nicely contributes to the repertoire of common liquid
chromatographic systems and provides an alternative way to
achieve excellent chromatographic separations.

P.1.4-008

Derivatization of peptides captured on
reversed stationary phase for their improved
de novo sequencing using LC MALDI-TOF MS/

MS analysis
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R. Kupcikz, Z. Bilkova?, J. Stulik', M. Sebela®
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Palacky University, Olomouc, Czech Republic

De novo sequencing of enzymatically derived peptides may be
important in cases when the protein sequence is not present in
protein databases or when the protein is posttranslationaly modi-
fied. Tandem mass spectrometry analysis sometimes produces
complex fragmentation spectra and modification of peptides for
simpler spectra interpretation may be important.

Most peptide derivatization protocols are usually carried out
in a reaction tube in a solution containing necessary ingredients
for completing the reaction. This is usually followed by removal
of reagents and purification of peptides prior to mass spectrome-
try analysis. The work here presents an alternative way for
derivatization of peptides captured on CI18 reversed stationary
phase in a homemade microcolumn. First, peptides are loaded on
the stationary phase, then they are modified with O-methyli-
sourea and afterwards with 4- sulfophenylisothiocyanate. The
reagents are removed after completing the reactions by washing
the column and the modified peptides are separated on a
MALDI target plate for tandem mass spectrometry analysis, sim-
plified data interpretation and their de novo sequencing.

Presented protocol simplifies the peptide derivatization for
obtaining simpler tandem mass spectra, which leads to easier de
novo sequencing of peptides. Moreover, the necessary amount of
derivatization reagents is decreased and the purification step may
be combined with direct reversed phase chromatography separa-
tion of modified peptides.
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Assesment of the prevalence of factor Il and
factor V Leiden gene polymorphisms related
to cardiovascular diseases in healthy blood

donors
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'Blood Bank, Cukurova University, Faculty of Medicine, Balcali
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2Health Sciences University Adana Numune Education And
Research Hospital, ADANA, Turkey

Global life expectancy has been increased significantly in recent
years and this situation has lead to an increased interest in age-
related diseases. Cardiovascular diseases are serious causes of
mortality and morbidity in the worldwide and in Turkey. Previ-
ous studies have been shown that factor V Leiden (FVL,
G1691A) and factor II (FII, G20210A) mutations are most com-
mon genetic risk factors for thromboembolism. Therefore, we
investigated the frequency of FVL and FII polymorphisms
among healthy blood donors depending on age and weight in
Blood Bank Centre of Balcali Hospital.

The study was conducted by age and weight on 96 donors.
The patients subjected to the study were separated into two age
groups between the ages of 20-39 and 40-59. In addition, the
donors were divided into different groups respectively to their
body mass index normal weight, and obese. Peripheral blood was
collected into EDTA-containing tubes for genetic analyses. DNA
was extracted from buffy coat using DNA blood kit (Qiagen,
Germany) and stored —80°C for later use. The FVL and FII
polymorphisms were determined by PCR using TIB, MOLBIOL,
LightMix kits (CN: 40-0593-64, 40-0594-64).

The results revealed that when donors were evaluated for Fac-
tor II gene polymorphism, the 9.09% of donors with a normal
weight of 20-39 age group were heterozygous (G/A) and others
were homozygous (G/G). All obese donors were found homozy-
gous (G/G) genotype genes. All donors of 40-59 age group with
normal weight were homozygous (G/G) and 4.37% of donors in
obese group was heterozygous (G/A) genotypes for Factor II
genes. When donors were evaluated for Factor V Leiden gene
polymorphism, 9.09% of donors with the normal weight of 20—
39 age, 9.09% of donors with the normal weight of 40-59 age
and 9.09% of donors of the obese group with 40-59 age were
heterozygous (G/A) genes. Factor II and Factor V Leiden gene
polymorphism related to cardiovascular diseases were not related
to the age and weight.

P.1.5-002
The change of products of lipoperoxide
cascade in sperm or rats on exposure of dust-

salt aerosols of Aral Sea

D. Okasov, Z. Ibraibekov, B. Kultanov, B. Rakhimova,

A. Kelmyalene, B. Yessilbayeva

Karaganda State Medical University, Karaganda, Kazakhstan

Influence of environmental toxicants disturbs morphological
parameters of sperm and leads to inhibition of the antioxidant
capacity. This leads to inhibition of expression of proteins in
plasma and sperm. The aim of this study was to investigate the
laws of formation of disturbances of spermatogenesis under the
influence of dust-salt aerosols of Aral Sea in Experiment.

The object of the study were white mongrel male rats weighing
180-200 g in number of 27 animals, of which 7 ones were in the
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control group. The animals were kept on a standard diet of a
vivarium at ordinary temperature and humidity conditions in the
natural change of light and darkness. Biochemical studies of ani-
mal sperm conducted not later than | h after slaughter and
examined by the classical method of catabolites lipoperoxide
stage and activity of enzymes of antioxidant protection.

We studied the quantitative content of catabolites of lipoper-
oxide cascade and parameters of antioxidant protection in sperm
of rats inhaled a seed at dose 2 mg/m?>.

We have found that within 60 days of the experiment there is
a complex oscillatory behavior of the products lipoperoxide cas-
cade of physiological parameters in rat’s sperm.

The content of the primary products lipoperoxide cascade
(conjugated dienes) in spermatozoa after gavage in rats by
inhalation at a dose of 2 mg/m? is increased as compared with
the control group (356.3 £ 18.2 mmol/l and 96.0 + 11.0 mmol/1
respectively).

The content of secondary products lipoperoxide cascade
(malondialdehyde) in spermatozoa rats increased compared to
control (0.65 £ 0.028 mmol/l and 3.7 £+ 0.15 mmol/l respec-
tively).

Based on the results obtained in acute inhalation seed dust-
salt aerosols of Aral Sea in a dose of 2 mg/m? in the body of rats
observed the development of oxidative stress. This is evidenced
by the activation of free radical processes and the depletion of
the antioxidant defense system in the spermatozoa of rats, which
is the main link of reproductive disorders in rats.

P.1.5-003
CYTOKINE profile of action coal-radiation

factors at the remote period

L. Chulenbayeval, 0. llderbayevl, S. Bekeeva', A. Suleimenova',
S. Kalieva?, G. Kulenova®, G. Nurmukhambetova'
'L.N.Gumilyov Eurasian National University, Astana, Kazakhstan,
2 Amanzholov East Kazakhstan State University, Ust-
Kamenogorsk, Kazakhstan

Cytokine belongs to signal molecules that forms and regulates
defense mechanism against various factors that trigger toxic
effect on the body especially when it is exposed to inflammations
and immune responses. This paper studies toxicological proper-
ties of coal dust (CD) and sublethal doses of radiation its effect
at the remote period on cytokine status of lab rats. For this
experiment 4 groups of lab rats (control, CD, y—Rad, CD+y-
Rad) were exposed to gamma-radiation of 6 Gy on the radio-
therapeutic equipment “Teragam” and to inhalation exposure of
50 mg/m® of CD in exposure chamber every 4 days during
3 months period.

As a result we evaluated by using immune-ferment method the
activity in peripheral blood of Tx1 an 2 types (IL-2, IL-6, TNFa)
of pro-inflammatory cytokines and interferon of II type (IFNYy).

Results evaluation of exposed group showed contradictory
behavior comparing with the intact group. In the first group (Cd)
the increase of cytokines had occurred, where I1L2-15%, IL6-
25%, TNFa — 9%. In the second group (y—Rad) the decrease in
IL and TNFa by 20-52%. The IFNy indicators displayed
increase in both groups (CD-65%, radiation—48%).

The combined dust-radiation exposed group has showcased
progressive decrease in IL2 and TNFa indicators, which were
rather smaller comparing with other exposed groups (~50%). The
consistency of IFNy with respect to control groups was rather
higher, IL6 was significantly higher.

Combined effect of CD and y-Rad had showcased significant
changes, which could be characterized by the defection of regula-
tory components of immune system, where the deregulation of
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cytokine emission can cause various autoimmune, inflammatory
and tumor diseases including pneumoconiosis.

P.1.5-004
Plasma N-glycome composition can identify
individuals at increased risk of type 2 diabetes

development

T. Keser', I. Gornik?, F. Vuckovic®, E. Lukic?, G. Lauc'?,
0. Gornik'

Faculty of Pharmacy and Biochemistry, University of Zagreb,
Zagreb, Croatia, 2Clinical Hospital Centre Zagreb, Zagreb,
Croatia, >Genos Glycoscience Research Laboratory, Zagreb,
Croatia

Better understanding of type 2 diabetes and its prevention is a
pressing need. Changes in human plasma N-glycome are associ-
ated with many diseases and represent promising diagnostic and
prognostic biomarkers. Variations in glucose metabolism directly
affect glycosylation through the hexosamine pathway, but studies
of plasma glycome in type 2 diabetes are limited. We hypothesize
that glycans can predict the development of type 2 diabetes.
Using chromatographic approach, we analyzed N-linked glycans
from plasma proteins of 59 patients who developed hyper-
glycemia during ICU hospitalization due to an acute illness (a
known predictor of type 2 diabetes) and compared them with
glycans from 49 similar ICU patients who remained normo-
glycemic. Samples were taken after the cessation of inflammatory
process was confirmed (based on blood count and CRP). Individ-
uals at higher risk of diabetes presented increased branching of
plasma N-glycans. Using total plasma N-glycome data, we cre-
ated a mathematical algorithm with good diagnostic power (sen-
sitivity and specificity 96.6% and 85.4%, respectively) to identify
people at increased risk for development of type 2 diabetes.
Plasma protein N-glycosylation has a good ability to identify
people at increased risk of type 2 diabetes. This might offer a
potentially new approach for improvement in diabetes preven-
tion, and consequent reduction in the incidence of this wide-
spread disease.

P.1.5-005
Adjuvant potential of plant viruses with

different structure and their virus-like particles
E. Ryabchevskaya, E. Trifonova, M. Arkhipenko, E. Putlyaev,
N. Nikitin, J. Atabekov, O. Karpova

Lomonosov Moscow State University, Moscow, Russia

Previously we have demonstrated that spherical particles (SPs),
generated by thermal remodelling of tobacco mosaic virus
(TMV), have high immunopotentiating activity. Evidence is being
accumulated showing that plant viruses and their virus-like parti-
cles (VLP) can serve as effective adjuvants. Nevertheless there is
no information about the influence of the virions and VLP struc-
ture to their adjuvant properties. Here we compared ability of
two helical (TMV, rod-shaped rigid virion; potato virus X
(PVX), flexible virion) and two spherical agents (brome mosaic
virus (BMV), icosahedral virion; TMV SPs, RNA-free spherical
particles) to improve immune response to the model antigen.
Mice were immunized with mixture of model antigen and one of
four adjuvant agents. Total IgG titer and IgG isotypes (IgGl,
IgG2a and IgG2b) titers were measured. In comparison with
individual antigen TMV, PVX and SPs induced approximately
ten times higher IgG titres to the model antigen. Icosahedral
agent (BMV) induced only two times higher IgG titers. Although
TMV, PVX and SPs were comparable in stimulation total IgG,
there were differences in IgG isotypes titres. SPs stimulate mostly
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IgG1 (many infectious diseases are characterized by prevalence of
IgGl in immune response) and IgG2b. IgGl titer after immu-
nization with SPs was the highest among four adjuvant agents.
The adjuvant properties of TMV and PVX were similar, all three
isotypes are represented approximately the same. BMV generated
the poorest immune response, which were mostly due to IgG2b.
Apart from the analysis, being described above, which were car-
ried out according to standard immunization protocol, the sec-
ond blood collection was done in 12 weeks after last
immunization in order to investigate duration of immune
response. The level of antibodies decreased in all cases; however
SPs demonstrated the best ability to induce prolonged immune
response. Funding: Russian Science Foundation (grant No. 14-
24-00007).

P.1.5-006

Mixed infections of TMV-based recombinant
viruses allow creating multivalent influenza

vaccines and studying assembly of chimeric

particles in plants

A. Koroleva!, T. Gasanova', S. Kurchashova®, P. Ivanov'

! Department of Virology, Lomonosov Moscow State University,
Moscow, Russia, >Belozersky Institute of Physico-Chemical
Biology, Moscow, Russia

Recombinant viruses based on tobacco mosaic virus (TMV) gen-
ome and carrying three versions of conserved Influenza A M2e
epitope on the surface of chimeric particles were created by our
group previously. They conferred protection against homo- and
heterologous influenza strains. Additional virus containing
hydrophobic fusion peptide (fp) from hemagglutinin was con-
structed as well (Petukhova et al., 2013, 2014, 2015). Symptoms
and development of mixed Agrobacterium-mediated infections of
Nicotiana benthamiana (TMV-M2e and TMV-fp) were signifi-
cantly distinguishable from separate inoculations. For example,
we observed white mild chlorosis of non-inoculated leaves instead
of systemic necrosis caused by TMV-fp. We tried either separate
injections of agrobacteria coding for TMV-M2e and TMV-fp
into different leaves or mixed cultures into the same leaf. First
variant led to softer symptoms and lower accumulation of modi-
fied coat proteins (CP). Simultaneous expression of different anti-
gens in systemic leaves was confirmed by Coomassie staining and
Western blotting. Preparations of chimeric viral particles from
upper leaves were purified employing the routine method useful
for wild type (wt) TMV and analyzed by SDS-PAGE. Three
structural proteins that reacted with anti-TMV serum were
found: CP-M2e-ala, CP-fp and CP without epitope (ratio
40:20:40); CP-M2e-ser, CP-fp, CP without epitope (ratio 60:0:40);
CP-M2e-cys, CP-fp, CP without epitope (ratio 0:0:100). Electron
microscopy proved that all multivalent particles resemble TMV-
wt in morphology except for increased amount of shorter virions
and curved geometry described for TMV-Cg strain in Arabidopsis
thaliana stems and apical leaf petioles (Serrano et al., 2008).Thus,
in addition to the possibility of creating multivalent vaccines,
mixed TMV-based infections allow to study fundamental aspects
of viral long-distance movement and particle assembly.

This work was supported by Russian Scientific Foundation
(grant 14-24-00007).
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P.1.5-007
Cord endothelial dysfunction can be sensed by

circulating red blood cells?

S. Zahoran', K. N. Dugmonits', N. Bédi?, E. Hermesz'

! Department of Biochemistry and Molecular Biology, University of
Szeged, Szeged, Hungary, *Department of Physiology, Anatomy
and Neuroscience, University of Szeged, Szeged, Hungary

Cigarette smoke can exert marked effects on the outcome of in
utero development and even mediate long-lasting health conse-
quences. Our aim was to find adequate procedures to detect a
long term impact of maternal smoking on intrauterine life. A bet-
ter understanding of the pathophysiological complications emerg-
ing during fetal development necessitates studies of the umbilical
cord (UC). Therefore we studied the UC, which is primarily
responsible for the proper fetal development. The UC vessels are
direct elongation of the developing embryo’s vascular system,
and particularly exposed to harmful agents not retained by the
placenta. In parallel we examined the red blood cells (RBCs)
from molecular aspects. Our experiments were built around the
endothelial nitric oxide synthase (eNOS), because the umbilical
vessels lack innervation, so the endothelial cells (ECs) and RBCs
have crucial role in controlling blood flow and maintaining physi-
ologic conditions. Blood from neonates born to smoking (Sm)
and non-smoking (nSm) mothers was taken immediately after
birth from the UC arteries. Small pieces of UCs were fixed for
morphological and immunohistochemical analysis. We found ele-
vated levels of prooxidants such as ONOO’, H,O, with corre-
sponding enzyme activities, refer to an increased oxidative stress
in Sm samples. Structurally we found abnormal morphology and
unequivocal apoptotic condition of the ECs in the Sm samples.
We found that the eNOS levels and its activity were significantly
dropped in Sm samples, in a vessel specific manner. These results
are clearly indicates that the structural changes induce functional
changes within the ECs layer, with impaired stress responsive-
ness. Blood samples showed very good correlation with these
findings. Additionally the changes in eNOS levels and activity are
associated with greater number of unusual shape of RBCs, and
decreased ability for deformation. Our research was carried out
in the framework of the GINOP 2.3.2-15-2016-00040 grant.

P.1.5-008

Activation of G protein-coupled estrogen
receptor mediates anti-inflammatory effect in
Crohn’s disease

D. Jacenik', A. I. Cygankiewicz', M. Zielinska?,

M. Wlodarczyk®?, A. Sobolewska-Wlodarczyk>*,

M. Wisniewska-Jarosinska®, J. Fichna?, W. M. Krajewska1

! Department of Cytobiochemistry, Faculty of Biology and
Environmental Protection, University of Lodz, Lodz, Poland,
2Department of Biochemistry, Medical University of Lodz, Lodz,
Poland, ®Department of General and Colorectal Surgery, Medical
University of Lodz, Lodz, Poland, *Department of
Gastroenterology, Medical University of Lodz, Lodz, Poland

It is suggested that estrogens exert an anti-inflammatory effect in
gastrointestinal tract. However, impact of G protein-coupled estro-
gen receptor (GPER), which is responsible for rapid non-genomic
action of estrogens, on pathogenesis of Crohn’s disease (CD) is still
unknown. The aim of our study was to determine contribution of
estrogen signaling through G protein-coupled estrogen receptor in
Crohn’s disease. Real-time PCR and Western blot analysis showed
overexpression of GPER both at the mRNA and protein level in
colon tissues obtained from Crohn’s disease patients compared to
normal colon epithelium. Moreover, analysis demonstrated that
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increased expression of GPER is associated with the reduced
methylation of one of two CpG island identified in the promoter
region of GPER gene. GPER-mediated immunomodulatory effect
was shown in the studies using semi-chronic trinitrobenezenesul-
fonic acid (TNBS)-induced mice model of colitis. In mice model
GPER activation by GPER-specific agonist, G-1 led to improve-
ment of macroscopic score and reduction of inflammation area,
ulcer score and myeloperoxidase (MPO) activity, while GPER
inhibition by GPER-specific antagonist, G-15 had no effect on
colon inflammatory parameters. Reduction of the microscopic
damage and decrease of immune cell infiltration after administra-
tion of GPER-specific agonist, G-1 but not G-15, GPER-specific
antagonist was proved by histological analysis. Results indicate
that abnormalities in the G protein-coupled estrogen receptor sig-
naling network may contribute to the development of Crohn’s dis-
ease. Activation of G protein-coupled estrogen receptor attenuate
inflammation in Crohn’s disease, which suggests that GPER may
play significant role in CD maintaining remission.

This work was supported by the grant (2015/17/N/NZ5/00336
to DJ) from the National Science Center, Poland.

P.1.5-009

Production of a novel HBV chimeric antigen in
mammalian and plant cells and
characterization of the immune response
elicited in mice

M. Dobrica', C. Lazarl, L. Paruchz, H. Steen?, S. Haugslienz,
C. Tucureanu?®, I. Caras’, S. Ciulean®, A. Branzan®, J. Liu-
Clarke?, C. Stavaru®, N. Branza-Nichita'

!Institute of Biochemistry of the Romanian Academy, Bucharest,
Romania, >Norwegian Institute for Bioeconomy Research, As,
Norway, 3“Cantacuzino” National Research Institute, Bucharest,
Romania, *Institute of Biology of the Romanian Academy,
Bucharest, Romania

Hepatitis B Virus (HBV) causes approximately 600,000 deaths/
year due to associated liver complications. The present therapies
are not efficient enough to cure the disease and prevention
through vaccination remains the most effective approach to con-
trol the infection. The current yeast-produced vaccine against
HBYV is based on the small (S) envelope protein which is able to
self-assemble into highly immunogenic subviral particles (SVPs).
However, the vaccination programs are limited in developing
countries because of the high costs. Moreover, despite the effi-
cacy and safety of the commercial vaccine, around 10% of the
vaccinated individuals develop poor immune response. In this
context, our study aims to develop a more immunogenic HBV
antigen by combining epitopes derived from both large (L) and S
surface proteins. An immunogenic fragment from the preSl
domain of L was inserted within the antigenic loop of S to form
a new chimeric antigen. The resulting chimera and the wild-type
S protein were produced in HEK293T and N. benthamiana cells,
as a low-cost alternative system. The properties of the newly-
obtained protein (N-glycosylation pattern, SVPs formation) are
similar to S in either expression system, as shown by biochemical
and electron microscopy analysis. Chimera secretion from mam-
malian cells and functional exposure of both S and preSl epi-
topes were evaluated. Antigens purified from HEK293T medium
and tobacco leaves were used for immunization studies in mice.
Analysis of the immune response indicated significantly higher
IgG titers and selection of HBV-specific T cells in mice receiving
the chimera, as compared to those receiving S. Further character-
ization of the mice sera was performed and specific anti-S and
anti-preS1 antibodies were detected. To conclude, the novel S/
preS1 antigen with improved immunogenicity may represent a
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promising alternative to the conventional HBV vaccine. This
work was supported by the EEA Norway-Romania Program,
Grant 5SSEE/2014.

P.1.5-010
Fibrosis modulation in scleroderma by

epigallocatechin-3-gallate

A. Kogakl, D. Harmanci!, M. Birlik!, S. Sarioglu], 0. Yilmaz',
Z. Cavdarl, G. Giiner Akdogan2

'Dokuz Eylul University, Izmir, Turkey, *Izmir Economy
University, Izmir, Turkey

Objective: The aim of the present study was to evaluate the
potential protective effects, against fibrosis, of gallocatechin-3-
gallate (EGCG) in bleomycin induced scleroderma model.
Materials and Methods: Thirty-two healthy female Balb-c mice
(22 £ 5 g body weight) were used in this study. The mice were
randomly divided into four groups, control groups (n = 8), Bleo-
mycin group (n = 8), Bleomycin + EGCG (n = 8) and EGCG
(n = 8). At the end of experimental period all mice were sacri-
ficed; blood samples and liver and skin tissue specimen were col-
lected. Western blotting was used to quantify matrix
metalloproteinases (MMP) - MMP-1, MMP-8, MMP-13, p-
SMAD 2/3 and SMAD 2/3 from protein homogenates of the
skin tissues. TGF- B expression was determined by real-time
PCR. Immunohistopathological (alpha-SMA) and histopatholog-
ical examinations of skin tissues were also done.

Results: When compared to sham and control, experimental
groups (EGCG-treated group) were observed to have reduced
connective tissue fibrosis in the dermis area (P = 0.000), accord-
ing to Masson Trichrome results. EGCG groups were observed
to show a significant reduction in fibrosis at the dermal surface
area (P =0.022) using hematoxylin measurements. MMP-1,
MMP-8, p-SMAD 2/3 protein levels and TGF- § mRNA expres-
sion were slightly decreased in the EGCG Groups compared with
the control groups (P < 0.05).

Conclusion: These results suggest an antifibrotic role for
EGCG.

P.1.5-011

Monitoring of tear fluid of selected diseases
K. Krajcikova', G. Glinskd?, V. Tomeckovd', V. Komanick}’/1
"Pavol Jozef Saﬁirik University, Kosice, Slovakia, ’Private
ophtalmologist, Kosice, Slovakia

Tear fluid is a biological material which is highly investigated in
recent years as the source of biomarkers of ocular and systemic dis-
eases. Among the advantages of tear collection are mainly noninva-
siveness and simple access. This work is focused on the utilization
of synchronous fluorescence fingerprint and atomic force micro-
scopy as the novel diagnostic and monitoring tools in patients with
glaucoma and diabetes mellitus. Tears were collected from healthy
subjects, patients with diabetes mellitus and glaucoma by the cellu-
lose minisponges and by flushing the ocular surface with sal/ine and
stored at —80°C. The synchronous fluorescence spectra were mea-
sured on Perkin-Elmer Luminescence Spectrophotometer LS 55.
The surface of tear was analyzed by atomic force microscopy on
Dimension FastScan Atomic Force Microscope in tapping mode.
The modified fluorescence spectra, the different position of fluores-
cent peak and changed morphology of tear microscopic structure
were observed in glaucoma and diabetic patients in comparison
with healthy subjects. The results showed increased fluorescence
intensity of tears in patients with glaucoma (F = 983) in compar-
ison with tears of patients with diabetes mellitus (F = 525). The flu-
orescence spectra and atomic microscopic structure of tears of
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patients with different stages and length of diabetes mellitus exhib-
ited slightly different pattern. The fluorescence intensity increased
from (F = 525) in patients with diabetes mellitus lasting 10 years
to (F =771) in patients with diabetes mellitus lasting 20 years.
Monitoring of tear autofluorescence and microscopic structure of
tears could be useful rapid untraditional method for diagnostics of
glaucoma and diabetes mellitus and the sensitive monitoring tool
in patients with different stage of diseases.

P.1.5-012
Single nucleotide polymorphism rs3753381
associated with myasthenia gravis affects

SLAMF1 enhancer activity

L. Putlyaeval, A. Schwartz?, A. Klepikova3, I. Vorontsov®,

I. Kulakovskiy®, D. Kuprash®

! Engelhardt Institute of Molecular biology RAS, Moscow, Russia,
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Physico-Chemical Biology, Lomonosov Moscow State University,
Moscow, Russia, Moscow, Russia, *Vavilov Institute of General
Genetics, Russian Academy of Sciences, Moscow, Russia, Moscow,
Russia, ° Engelhardt Institute of Molecular Biology, Russian
Academy of Sciences, Moscow, Russia; Vavilov Institute of
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The cell-surface protein SLAMF1 (CD150) encoded by SLAMFI
gene is a member of a family of costimulatory receptors
expressed on a variety of hematopoietic cells. SLAMF1 is abun-
dantly expressed on the surface of the mature activated lympho-
cytes and is involved in formation of the germinal center together
with other costimulatory molecules.

Previously we determined that the activity of SLAMFI pro-
moter critically depends on binding of transcription factor EBF1.
Disruption of EBF1 binding site resulted in a significant drop of
the level of SLAMFI gene expression in the Raji and MP-1 B-
lymphoblastoid cell lines, and in primary B cells. Additionally,
three transcriptional enhancers in human SLAMFI locus that
increase the activity of the promoter and contain EBF1 binding
sites were identified.

In the current study, the two enhancer elements in SLAMFI
gene locus, in which the autoimmune-associated single nucleotide
polymorphisms rs3753381 and rs11265455 emerge, were addition-
ally characterized. By means of bioinformatics and mutational
analysis of regulatory elements that overlap with polymorphic
positions both of the named polymorphisms were studied to
influence on SLAMFI gene expression in B cells. The locus, in
which rs3753381 resided, was shown to possess the enhancer
activity, as in the Raji and MP-1 B-cell lines its minor variant (G
— A) associated with myasthenia gravis demonstrates a 2-fold
increase of the reporter gene expression. This result is consistent
with the fact that such polymorphism apparently improves the
binding properties of the sites for the transcription factors from
RXR, FOX and NFATC families. Alongside, the mutational dis-
ruption of any of these binding sites resulted in the decreasing of
the enhancer’s activity in both MP-1 and in Raji cells. Hence, the
minor variant of the studied polymorphism possibly contributes
to the progression of the myasthenia gravis disease via the modu-
lation of the SLAMFI expression, most likely in pathogenic B-
lymphocytes.
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P.1.5-013
Inhibition effect of Alzheimer’s disease Ap
peptide on the proteolitic activity of the N-end

rule antiapoptotic pathway

0. Kechko'?, 1. Petrushanko?, K. Piatkov?, V. Mitkevich?,

A. Makarov®

'L omonosov Moscow State University, Moscow, Russia,
2Engelhardt Institute of Molecular Biology, Moscow, Russia,
3Skolkovo Institute of Science and Technology, Moscow, Russia

According to the amyloid hypothesis, oligomerization of beta-
amyloid peptide (AP) plays a key role in the development of Alz-
heimer’s disease (AD). Mutations of individual amino acid resi-
dues in this peptide lead to occurring of familiar, early-onset
cases of AD. Such AP mutants have higher neurotoxicity and
aggregation ability in comparison to unmodified peptide. Using
flow cytometry, we have shown that AP carrying the “Tai-
wanese” mutation (D7H-AB) and “English” mutation (H6R-AP)
induce apoptosis more efficiently than AB. Apoptotic effect of
both peptides is associated with reduced mitochondrial potential
of cells, which indicates the start of the mitochondrial apoptosis
pathway. The N-end rule pathway is one of the major antiapop-
totic systems of the mammalian cells, allowing to selectively
destroy specific proapoptotic fragments of proteins. This pathway
targets proteins containing N-terminal degradation signals called
N-degrons, polyubiquitylates these proteins and thereby causes
their degradation by the proteasome. The ubiquitin reference
technique was employed in degradation assays to investigate the
ability of AP and its mutants to inhibit the N-end rule pathway.
We have defined D7H-AB and H6R-AP have greater inhibition
effect on the N-end rule pathway activity than Ap. Utilizing pro-
teins with different destabilizing N-terminal residues, we have
identified that R-transferase is a component of this pathway
inhibited by amyloid peptides. Thus, AB-induced suppression of
the N-end rule pathway activity may lead to neurons’ death in
AD.

Supported by the Russian Scientific Foundation (grant #14-
24-00100).

P.1.5-014
Prophylactic effect of recombinant banana

lectin on TNBS-induced colitis in BALB/¢c mice
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3The Laura Bassi Center of Expertise, Medical University Vienna,
Wien, Austria, *Department of Biochemistry, Faculty of
Chemistry, University of Belgrade, Belgrade, Serbia

Recombinant banana lectin (rBanLec), which structurally and
functionally highly resemble to its naturally occurring counter-
part, is recognized as modulator of local immune response in the
murine colon. The aim of this study was to investigate prophy-
lactic effect of rBanLec on murine model of colitis induced by
2,4,6-trinitrobenzene sulfonic acid (TNBS).

Experimental colitis was induced in BALB/c mice by a single
intrarectal (i.r.) administration of 2.5 mg TNBS / 50% EtOH.
Mice were treated with rBanLec (i.r. 100 pl rBanLec/PBS; rBan-
Lec concentration: 0.1 pg/ml for rBLO.1 group, 1 pg/ml for rBL1
group, and 10 pg/ml for rBL10 group) 24 h prior to induction of
colitis. Colitic non-treated BALB/c mice were used as a referent.
The effect of rBanLec pretreatment was assessed at the peak of
pathology. Mice were monitored for weight loss. Collected
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colonic samples were evaluated for neutrophil infiltration (H&E
staining), myeloperoxidase (MPO) activity, NO production, cyto-
kine profile (IL-12, TNF-o, IL-10 and TGF-B) and expression of
Th-marker key transcription factors (T-bet for Thl, GATA-3 for
Th2, RORyt for Th17).

The significant reduction in disease severity was marked for
rBL1 (P < 0.005) and rBL10 (P < 0.0005) groups. That was in
line with reduced neutrophil infiltrations in colon of rBL1 and
rBL10 mice. Besides, all inflammation-related parameters (MPO
activity, NO production, IL-12 and TNF-« levels, and T-bet and
ROR-yt expression) were lower in colonic samples collected from
rBL1 and rBL10 mice in comparison to referent ones. Unexpect-
edly, the levels of 1L-10 and TGF-B were also reduced. However,
the ratio TNF-a / IL-10 calculated for individual samples were in
positive correlation with the observed intensity of disease.

Obtained results show that rBanLec stimulation, in a positive
dose-dependant manner, modulates local immune milieu in colon
in a way to diminish deleterious potential of subsequently
induced inflammatory response.

P.1.5-015

Nothofagin inhibits allergic reaction through
the reduction of mast cell activation

B. Kang, M. Kim, S. Kim

Department of Pharmacology, School of Medicine, Kyungpook
National University, Daegu, South Korea

Mast cell functions as a major component in immunoglobulin
(Ig) E-mediated allergic diseases such as asthma, atopic dermati-
tis and rhinitis. Nothofagin, a major component in green rooibos,
has been reported with its biological benefits such as septic
responses and vascular inflammation. However, the anti-allergic
effect of nothofagin has not been investigated. In this study, we
assess the inhibitory effects of nothofagin in allergic reactions
using mast cells and animal model. To verify mast cell activation
in vitro, RBL-2H3 and rat peritoneal mast cells were sensitized
with anti-dinitrophenyl (DNP) IgE and stimulated with DNP-
human serum albumin. Nothofagin prevented histamine and -
hexosaminidase releases by reducing intracellular calcium influx
in a dose-dependent manner. Nothofagin inhibited IgE-stimu-
lated gene expression and secretion of tumor necrosis factor-o
and interleukin-4. Furthermore, those results came from down-
regulating the activation of Lyn, Syk, Akt and nuclear factor—
kB. In passive cutaneous anaphylaxis model, topical administra-
tion of nothofagin suppressed local pigmentation and ear thick-
ness. Taken together, we suggest that nothofagin might be a
potential candidate for the treatment of mast cell-involved aller-
gic inflammatory diseases.

P.1.5-016

Inhibitory effect of esculetin on atopic
dermatitis-like skin lesions

N. Jeong, S. Kim

Department of Pharmacology, School of Medicine, Kyungpook
National University, Daegu, South Korea

Atopic dermatitis (AD) is a common chronic inflammatory skin
disorder accompanying with scratching and pruritus. We investi-
gated the effects of esculetin, isolated from Cichorium intybus L,
on AD-like skin lesions and underlying mechanisms of action.
For induction of AD, we exposed the ears of BALB/c mice with
house dust mite (Dermatophagoides farinae extract, DFE) and
2,4-dinitrochlorobenzene (DNCB). For 4 weeks, repeated alterna-
tive treatment of DFE/DNCB caused AD-like skin lesions. Oral
administration of esculetin reduced AD symptoms based on ears
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thickness and scratch numbers. The immunoglobulin (Ig) E and
IgG2a levels in serum, mast cell and eosinophil cell infiltration in
skin tissue, and serum histamine levels were also decreased by
the esculetin. In addition, esculetin suppressed Th2, Th17 as well
as Thl cytokine such as interleukin (IL)-4, IL-13, IL-31, IL-17,
and interferon-y in the ear tissue. Further, we investigated the
effect of esculetin in keratinocyte activation, a hallmark of the
pathogenesis of acute and chronic stage of AD. As results, escu-
letin suppressed gene expression of Thl, Th2, and Th17 cytokines
and activation of nuclear factor-kB and STATI. Taken together,
the results suggest that esculetin attenuated AD-like symptoms,
suggesting that esculetin might be a potential therapeutic candi-
date for the treatment of AD.

P.1.5-017

Large scale transcriptomics and proteomics
study reveals neoplastic potential in
endometrium of patients with stage IV ovarian
endometriosis

D. Ghosh', M. A. Bhat?, G. Anupa2, J. Sharma?, J. Sengupta4
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Endometriosis is defined as the presence of endometrial-like
glands and stroma in extrauterine site. Two mechanisms have
been put forward to explain the observed association between
endometriosis and gynecological cancer: (1) endometriosis cells
undergoing transformation to malignancy by aberrant factors in
extrauterine niche, and (2) the coexistence of endometriosis and
ovarian cancer due to shared risk factors and antecedent mecha-
nisms. However, earlier studies revealed that eutopic endome-
trium from patients with ovarian endometriosis was different
from normal endometrium. In the present study, the potential
role of eutopic endometrium in predisposing endometriosis
patients to gynecological cancer was examined by investigating
the differences in the (i) large scale transcriptomics between endo-
metrium of patients with stage IV ovarian endometriosis (n = 12)
and without endometriosis (n = 12) using whole genome human
expression microarray followed by qRT-PCR validation, and (ii)
steady state protein expression in endometrium between patients
with stage IV ovarian endometriosis (n = 13) and without
endometriosis (n = 14) by employing large-scale gel-free 2D pro-
teomic experiments, followed by QTOF LC-MS and immuno-
chemistry for validation of the results. 22 gene products and 8
unique proteins which are involved in the process of anti-apopto-
sis, cell cycle, angiogenesis, epithelial-mesenchymal transforma-
tion and telomere maintenance and known to form the basis of
malignant transformation were identified in eutopic endometrium
from patients with stage IV ovarian endometrioma. Thus, the
endometrium in patients with stage IV ovarian endometriosis
possesses many features of neoplastic process with the potential
for malignant transformation. Further studies are necessary to
derive new insights and novel classification of molecular patho-
genesis of endometriosis. Approved by the Institutional Ethics
Committee, AIIMS-Delhi. Supported by DST and UGC,
Government of India.
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Effects of MGF E peptide pretreatment on the
cell morphology, mobility, proliferation and
osteogenic differentiation of BMSCs under

severe hypoxia

Y. Sha'?, Y. Lv'?

'Key Laboratory of Biorheological Science and Technology
(Chonggqing University), Ministry of Education, Bioengineering
College, Chonggqing University, Chongqing, China,
?Mechanobiology and Regenerative Medicine Laboratory,
Bioengineering College, Chongqing University, Chongqing, China

Bone marrow-derived mesenchymal stem cells (BMSCs) can be
applied in bone tissue repair. Nevertheless, severe hypoxia sur-
rounding the injured sites always inhibits cell proliferation and
osteogenic differentiation of BMSCs, which hinders the bone
defect healing. Previous studies showed that mechano-growth fac-
tor (MGF) E peptide played a neuroprotective role against
hypoxia-ischemia, but whether MGF E peptide can also prevent
BMSCs from severe hypoxia is still unknown. In this study, the
effects of MGF E peptide on the biological behavior of BMSCs
under CoCl,-stimulated severe hypoxia were detected. The results
demonstrate that hypoxia promotes hypoxia-inducible factor-lo
(HIF-1a)) stabilization and transferring into the nucleus. 500 uM
CoCl, significantly causes cell contraction and reduces cell adhe-
sion, migration, proliferation and osteogenic differentiation. The
expression levels of osteoblast-specific genes (alkaline phos-
phatase (ALP), runt-related transcription factor 2 (Runx2), and
bone gamma-carboxyglutamic-acid-containing proteins (BGP)) in
BMSCs under severe hypoxia are also markedly decreased after
differentiation culture for 0, 7, and 14 days. Fortunately, MGF
E peptide inhibits HIF-1a stabilization and nuclear translocation.
After pretreated with MGF E peptide, cell area and roundness
can be partly restored, and cell adhesion, migration and prolifer-
ation of BMSCs can also be recovered. Furthermore, MGF E
peptide pretreatment improves the ALP activity and accelerates
the calcium deposition of BMSCs under severe hypoxia. MEK-
ERK1/2 and PI3K-Akt signaling pathway are involved in MGF
E peptide regulating the morphology, proliferation and osteo-
genic differentiation of BMSCs. In conclusion, this study pro-
vides new evidence for the role of MGF E peptide in regulating
biological behavior of BMSCs under severe hypoxia, which may
have potential application for bone defect healing (Supported by
the National Natural Science Foundation of China (11672051)).

P.1.5-019

Novel developmental roles of class IA
phosphatidylinositol 3-kinase (PI3K) revealed
by graded genetic activation of the catalytic
p110a subunit in human induced pluripotent

stem cells

R. Madsen, R. Knox, R. Semple

Wellcome Trust-MRC Institute of Metabolic Science, University
of Cambridge, Cambridge, United Kingdom

Heterozygous activating mutations in the human PIK3CA gene,
encoding the catalytic p110a subunit of class IA phosphatidyli-
nositol 3-kinase (PI3K), are frequently found in human cancer
and have recently also been found in rare individuals with patchy
or mosaic overgrowth, grouped under the clinical entity
PIK3CA-related overgrowth spectrum (PROS). Harnessing the
power of CRISPR/Cas9 gene editing and human induced
pluripotent stem cells (hIPSCs), this work presents the first iso-
genic human developmental cell models of activating pll10a
mutations in an otherwise normal diploid genetic background.
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The strongly-activating cancer “hotspot” HI1047R variant
(p110aM1947R) was knocked into hIPSCs either heterozygously or
homozygously to explore the effects of graded pl10a activation
on self-renewal, multi-lineage differentiation and growth factor
signalling. Embryoid body differentiation assays revealed that
hIPSCs homozygous for p110a™1%"R fail to differentiate despite
removal of the self-renewing factors TGFB and FGF2. This dif-
ferentiation-resistant phenotype was characterised by sustained
expression of a panel of key self-renewing genes, including
NANOG, FGF4 and GDF3, and failed induction of markers of
all three germ layers. In contrast, embryoid bodies hetorozygous
for pl110a1%47R showed robust downregulation of self-renewing
genes comparable to wildtype counterparts, but exhibited dysreg-
ulated induction of several mesoderm and endoderm markers,
mirroring clinical observations of lineage-specific distribution of
this variant in PROS patients. Signalling studies revealed that
pl10a rather than its homologue pl110f is the class IA PI3K iso-
form transducing growth factor stimulation in pluripotent stem
cells, with substantial defects in this regulation upon constitutive
genetic pl10a activation. In conclusion, this work has elucidated
important aspects of class IA PI3K signalling in developmental
biology of relevance to PROS patients and cancer.

P.1.5-020

Structure and function studies of RNA-binding
proteins with FAST motifs and a RAP domain
J. Kutner, M. Merski, A. Jurska, M. Kuska, M. Gérna
Structural Biology Group, Biological and Chemical Research

Centre, Department of Chemistry, University of Warsaw, Warsaw,
Poland

The FASTK family (Fas-activated Serine/Threonine Kinase) con-
tains six human proteins (FASTK, FASTKDI1-5) which localize
to the mitochondria and have been functionally linked to cellular
respiration and a rare mitochondrial disease. While human
FASTK was initially annotated as an atypical Ser/Thr kinase
later studies dispute this annotation. Structurally, FASTK pro-
teins contain an N-terminal mitochondrial targeting signal, FAST
motifs (FAST1 and FAST2) and a C-terminal RAP domain. The
N-terminal part is predicted to be highly globular with small dis-
ordered regions. The FAST motifs are putative RNA binding
domains with a novel a-helical repeat fold that does not display
sequence similarity to any other known helical repeat motifs.
Interestingly, the RAP domain is found in many members of the
recently identified class of octotricopeptide repeat (OPR) pro-
teins, which are believed to play a role in chloroplast RNA biol-
ogy. The OPR proteins have been shown to bind RNA, but their
structure or RNA binding specificity is unknown. The RAP
domain is overrepresented in Plasmodium, and hence structural
information of this domain is relevant to the field of malaria.
FASTK family members are connected with mitochondrial RNA
metabolism. For instance, FASTK binds multiple sites along
ND6 mRNA and modulates degradosome activity. FASTKD?2 is
required for mitochondrial ribosome biogenesis, while FASTKDS5
for maturing mRNAs precursor. Recently it was shown that
FASTKDI1 depletion increase ND3 mtRNA level. In contrast
FASTK, FASTKD2, FASTKD4, and FASTKDS are all positive
regulators of specific mitochondrial mRNAs. Our project aims to
provide for the first time structural and novel biochemical infor-
mation about the relatively understudied FASTK family. This
will have relevance to drug design therapeutic strategies, particu-
larly of cancer and inflammation and will likely reveal new folds
of RNA binding domains thus contributing to the general knowl-
edge of the rules that govern RNA recognition.
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Characterization of the LPS-induced secretome
of vascular stem cell: effects on endothelium

I. Tubon', C. Bernardini', A. Zannoni', M. Fernandez?,

L. Calza>>* M. Forni'
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Emilia, 40064, Italy, Bologna, Italy, *Department of Pharmacy
and Biotechnology, University of Bologna, Via Tolara di Sopra 41/
E, Bologna, Ozzano Emilia, 40064, Italy, Bologna, Italy, *Health
Science and Technologies Interdepartmental Center for Industrial
Research (HST-ICIR), University of Bologna, Via Tolara di
Sopra 41/E, Bologna, Ozzano Emilia I, 40064, Italy, Bologna,
Italy, YIRET Foundation, Via Tolara di Sopra 41/E, Bologna,
Ozzano Emilia, 40064, Italy, Bologna, Italy

The vessel wall has been reported as a reservoir for different
types of vascular stem cells, particularly the mural layers of post-
natal vessels contain the multipotent mesenchymogenic popula-
tion. Increasing evidences suggest that the secretome of stem cells
is able to modulate response of resident cells, including endothe-
lial cells, in the pathogenesis of different diseases. Considering
the pig an excellent model for translational medicine, we recently
isolated and characterized a population of MSC-like cells from
porcine aorta, named porcine Aortic Vascular Precursor Cells
(pPAVPCs) with pericyte-like properties. The aim of the present
research was to investigate the ability of pro-inflammatory
lipopolysaccharide (LPS) to influence pAVPCs secretome, fur-
thermore the effects of secretome on LPS-induced endothelial cell
death was tested. pAVPCs were seeded in a 24 well plate and
treated with LPS (10 or 0.1 pg/ml) for 4 h. A preliminary screen-
ing on inflammatory pathway was performed on cells by an RT2
Profiler PCR Arrays (84 genes) and on culture media by Lumi-
nex Multiplex Elisa Assays (13 cytokines and chemokines). A sig-
nificant increase of cytokines (TNF-o, IL-1a, IL1-B, IL-6 and IL-
8) and chemokines (CXCL2, CXCL10, CCL1, CCL20, CSF-2)
mRNA was detected even with a different degree of intensity. At
protein level multiparametric Elisa confirmed a significant
increase of IL-6 and IL-8, while IL-1o, IL-2, IL-4, IL-10, IL-18,
CSF-2, IFN-y decreased; TNF-oo and ILI-f has never been
detectable. Then, conditioned media of pAVPCs were added to
LPS-treated endothelial cells and showed a clear protective action
against LPS cytotoxicity evaluated by MTT test. Overall, our
results indicated that pAVPCs strongly responded to LPS and
their conditioned medium is able to protect endothelial cells
against pro-inflammatory stimulus.

P.1.5-022
Quantification of oxidative stress, different
bio-markers can tell different stories

D. Lichtenberg, 1. Pinchuk
Tel Aviv University, Tel Aviv, Israel

The commonly used term “oxidative stress” (OS) is a concept,
intuitively defined as an excess of pro-oxidative compounds
(mostly reactive oxygen species, ROS) over antioxidants. How-
ever, ROS are essential for normal body function and OS is
therefore tightly controlled by a number of mechanisms. Many
methods have been developed to quantitate “the level of OS”.
Most of these methods are based on the steady state concentra-
tion of different biomarkers.

Unfortunately, OS depends on the method of determination
and cannot be quantitated in terms of a universal criterion. Yet,
the approach of “Bad free radicals, good antioxidants” is still
quite common and the paradigm that people under OS belong to
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high-risk groups that would benefit most from antioxidant sup-
plementation is still accepted by many researchers.

This approach led to the production of many commercially
available kits, by many producers, many of whom produce more
than one kit, to assay the cellular OS and the concentrations of
ROS in body fluids, aiming at identifying individuals under OS
“that will gain from supplementation of antioxidants”. According
to a new market research report, published by Markets and Mar-
kets, the annual global Oxidative Stress Assays Market was
about half a Billion $§ million in 2015, and is expected to reach
$736 million by 2020.

This approach is problematic (i) OS cannot be quantitated by
a universal criterion, (ii) many assays of antioxidants are con-
ducted in solutions, unlike in biological systems, peroxidation,
where it occurs at lipid-water interfaces, and (iii) the reasonable
assumption that antioxidants are particularly effective under
oxidative stress does not accord with the results of epidemiologic
studies.

Our interpretation of the available results is that different
biomarkers used in different assays reflect different types of OS,
namely that the different biomarkers tell us different stories.
Much work is still required to characterize the different types of
OS.

P.1.5-023

Suppression of calcium store-dependent
activity of L-type channels affected in
Alzheimer’s disease cell model

K. Skobeleva, M. Suslova, M. Ryazantseva, L. Glushankova,
E. Kaznacheyeva

Institute of Cytology RAS, St. Petersburg, Russia

Presenilin-1 (PS1) gene is responsible for 40% of Familiar Alz-
heimer’s disease (FAD) cases. PS1 forms catalytic subunit of
gamma-secretase complex. Despite most of FAD-related muta-
tions in PS1 are loss of function mutations, there is a range of
mutations with retained catalytic function. M 146V presenilin-1 is
an example of this type of PSI mutant. Cellular and animal
FAD models expressing PS1 M146V have disturbed calcium
homeostasis, including change in calcium concentration in endo-
plasmic reticulum (ER). STIMI1 is a calcium sensor of ER.
STIMI1 activates store-operator calcium channels and inhibits L-
and T-type voltage-gated calcium channels. Since voltage-gated
calcium channels are important elements of calcium signaling in
neuronal cells, we investigated STIM 1-dependent L-type channel
activity in the FAD cell models. Using TIRF microscopy tech-
nique we observed lower STIMI-YFP translocation to plasma
membrane in response to depletion of calcium stores in
PS1 M146V expressing cells. Hippocampal neurons (HN) are the
most affected in AD patients. STIMI is expressed in HN at a
low level. Using Fura-2 calcium imaging we showed that siRNA
knock-down of STIM1 increased voltage-operated calcium entry
in mouse HN with depleted calcium stores. This increase was
inhibited by verapamil. Further, we expressed PS1 wild-type and
PS1 M146V in mouse HN. PS1 M146V neurons with depleted
calcium stores have elevated voltage-gated entry similar to con-
trol neurons with knock-down STIMI sensors. Excessive voltage-
gated entry was canceled by nifedipin or verapamil. Our data
suggest the importance of STIMI1 sensor as an inhibitor of L-
type channels in HN. Neurons expressing FAD mutant
PS1 M146V have suppressed STIM1 dynamic, which leads to
increase in activity of L-type channels in HN with depleted cal-
cium stores.

This work was supported by the Russian Scientific Founda-
tion No.14-14-00720 and the Russian Basic Research Foundation
No.16-04-01125 and No.16-34-00649.
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Autophagy and necroptosis may contribute to
neuronal damage in rat retina during the
development of AMD-like retinopathy

D. Telegina, N. Kolosova, O. Kozhevnikova

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

Age-related macular degeneration (AMD) is a degenerative dis-
ease of the retina and the leading cause of blindness in the
elderly. The pathogenesis of early events and the mechanisms of
retinal cell death in AMD is not completely clear. In this study,
we investigated the pathways of retinal cell death involved in the
development of similar to AMD pathology in the senescence-
accelerated OXYS rats at the early preclinical stages of retinopa-
thy (age 20 days), at early (3 month) and progressive stages
(18 month) of disease. Comparison of gene expression profiles of
retina from OXYS and disease-free Wistar rats by RNA-Seq has
shown that cell death in the retina of OXYS rats occurs due to
apoptosis, as well as necrosis and autophagy. Increased level of
apoptosis (TUNEL+ cells) was observed in OXYS rats at 20 days
but not at advanced stages. Examination of autophagy proteins
in retina by western blot analysis and immunohistochemistry
(IHC) showed increased levels of Atg7 and Atgl2-Atg5 conjugate
proteins in OXYS retina compared to Wistar at the age of 3 mo.
However, in the retina of 18-month-old OXYS rats with pro-
gressed stage of retinopathy the western blot and IHC revealed
significantly decreased Atg7 and Atgl2-AtgS protein levels com-
pared to age-matched Wistar rats. According to IHC Atg7, pro-
tein was expressed in the ganglion cell and outer plexiform
layers, while the Atg5-12 complex was expressed in photorecep-
tors and retinal pigment epithelium. It is believed that the pro-
survival function of autophagy could be achieved via suppression
of necrotic cell death. It is interesting that the necrosome sub-
units Ripkl and Ripk3 were detected in ganglion cell layer simul-
taneously with a decrease in autophagy in OXYS retina. Our
data suggest that apoptosis is not the main form of the cell death
during AMD and the dysfunction of autophagy may trigger
necroptosis. Support by RFBR 15-04-02195 and budget project
0324-2016-0003.

P.1.5-025
Early calcium signalling remodelling in
Alzheimer’s disease — evidence from murine

cultured hippocampal neurons
A. Kaar, M. G. Rae
University College Cork (UCC), Cork, Ireland

A significant body of evidence suggests that calcium dysregula-
tion plays a key role in the onset and progression of Alzheimer’s
disease (AD). We have studied how the endoplasmic reticulum
(ER) functions in both maintaining calcium homeostasis and
mediating intracellular signaling processes and how these func-
tions might be disrupted in AD. Cultured hippocampal neurons
were prepared from control and transgenic 3xTg-AD mice and
TgF344-AD rats between 3-6 days old. Using calcium imaging,
group 1 metabotropic glutamate receptor (I-mGluR)-mediated
somatic responses were measured under basal conditions and also
under conditions where the ER was “preloaded” with calcium
(using a depolarising stimulus; 15 mM K ™), mimicking a ‘learn-
ing event’. In non-transgenic neurons, from both murine models,
I-mGluR activation combined with loading stimulus, evoked
enhanced Ca’" signals relative to I-mGluR activation alone. In
contrast, we did not observe enhanced responses in transgenic
neurons, suggesting a loss of this signaling function. Secondly,
we observed significantly larger responses to I-mGluR activation
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under basal conditions, in transgenic neurons, suggesting a
pathological increase in ER calcium levels. Pharmacological stud-
ies demonstrated that in non-transgenic neurons the coupling of
I-mGluR stimulation to ER Ca®" release is mediated via both
PLC/IP;R (primarily) and cADPR/RyR pathways. Furthermore,
the relative contribution of these pathways in I-mGluR mediated
signaling is altered in transgenic neurons. Finally, Hippocampal
tissue from 3-week old 3xTg-AD mice exhibited altered expres-
sion of two key calcium signaling components, RYRs and BCI-2
(an ER Ca®" release modulator). The fact that such stark alter-
ations in calcium homeostasis and signaling have been observed
in neurons from rodent models of AD at such a young age
(<6 days), suggests that calcium dysregulation may occur at a
much earlier stage in the disease progression than previously
thought.

P.1.5-026

Fenofibrate-induced inhibition of TGF-/Smad
signalling pathway attenuates fibroblast-to-
myofibroblast transition in bronchial

fibroblasts derived from asthmatic patients*
D. Wnuk, M. Paw, D. Kadziolka, A. Sek, D. Jez, K. Kmiotek-
Wasylewska, M. Michalik

Jagiellonian University, Faculty of Biophysics, Biochemistry and
Biotechnology, Department of Cell Biology, Krakow, Poland

Negligible effects of commonly used therapies on subepithelial
fibrosis and bronchial wall remodelling of patients with asthma
force us to search for the new potential compounds affecting this
phenomenon. A particularly important process associated with
the fibrosis of ‘asthmatic’ airway wall is the transition of local
bronchial fibroblasts (HBFs) into a-SMA+ myofibroblasts
(FMT) induced by profibrotic cytokines, primarily TGF-B;. Our
recent studies have shown that lipid metabolism also play a key
role in this process. Cholesterol biosynthesis pathway inhibitors
(such as statins) attenuate TGF-B;-induced FMT in ‘asthmatic’
HBFs. Likewise, our current research proves that synthetic ligand
of PPAR-a receptor — fenofibrate (FF) which is one of the most
commonly used hypolipidemic agents — reduces the level of intra-
cellular cholesterol in HBFs from asthmatics. Using immunofluo-
rescence, western blot and qRT-PCR analyses we demonstrated
that FF supressed the FMT efficiency (measured by o-SMA
expression and incorporation into stress fibres) in HBFs through
the inhibition of Smad2-dependent pathway in a dose-dependent
manner [1-25 uM]. Those effects have corresponded with the
decrease in expression of connexin (Cx)43 (a protein involved in
the control of FMT in HBFs).

To sum up, we were the first to demonstrate, that FF could
be applied as potential subepithelial fibrosis inhibitor in asthma.
The effect of FF is broadly pleiotropic, because it works through
pathways that are both lipid-lowering (such as activation of
PPAR-a receptors) and non lipid-lowering (such as modulation
of TGF-B/Smad? signalling activity). We believe that our in vitro
findings may be used in the future for effective therapy of bron-
chial asthma.

*Supported by grant 2015/17/B/NZ3/02248 from the Polish
National Science Centre. Faculty of Biochemistry, Biophysics
and Biotechnology of JU is a partner of the Leading National
Research Center (KNOW) supported by the Ministry of Science
and Higher Education.
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ZnO nanoparticle — a potent anti-cholera agent
S. Sarwar, A. Ali, P. Chakrabarti
Bose Institute, Kolkata, India

Vibrio cholerae is the leading cause of diarrhea in the developing
countries that calls for the development of a new strategy to
combat the disease. There are attempts to use nanoparticles (NP)
to fight infectious diseases. Earlier we demonstrated the antibac-
terial activity of ZnO NP on two biotypes (classical and El Tor)
of Ol serogroup of V. cholerae where we showed that effect was
more on El Tor — both in planktonic and in biofilm forms. Here
we have used the proteomic approach to study the response of
V. cholerae in presence of ZnO NP. We found overexpression of
several chaperone proteins and outer membrane proteins on
treatment with ZnO NP. Along with these, we also observed the
change in expression of a protein that point towards the onset of
Cpx pathway. Further, we observed that at a concentration
which is not cytotoxic, ZnO NP can destabilize the cholera toxin
structure, preventing it from the binding ganglioside GM1 recep-
tor, and thereby abolishing its activity, irrespective of the two
biotypes. The mechanism was validated in the animal model.
Hence ZnO NP has antibacterial property as well as can inhibit
the activity of cholera toxin already produced. The results throw
up interesting possibility towards preventing cholera infection.

P.1.5-028
Structural basis for hijacking of human ACBD3

and PI4KB proteins by picornaviruses

M. Klima', D. Chalupska', B. RozyckiZ, J. Humpolickova',

M. Smola!, V. Horova!, R. Hexnerova', V. Veverka!, D. Toth’,
T. Balla®, E. Boura!

!Institute of Organic Chemistry and Biochemistry, Czech Academy
of Sciences, Prague, Czech Republic, *Institute of Physics, Polish

Academy of Sciences, Warsaw, Poland, j’N[CHD, NIH, Bethesda,
United States

Picornaviruses are small positive-sense single-stranded RNA
viruses that include many important human pathogens. Within
the host cell, they replicate at specific replication sites called repli-
cation organelles. To create this membrane platform, they hijack
several host factors including the acyl-CoA-binding domain-con-
taining protein-3 (ACBD3) and phosphatidylinositol 4-kinase
beta (PI4KB) [1]. We present a structural characterization of the
molecular complexes formed by the non-structural 3A proteins
from several picornavirus species and appropriate interacting
domains of human ACBD3 and PI4KB [2, 3]. Specifically, we
present a series of crystal structures of the 3A:ACBD3 complex
as well as an NMR structure and SAXS analysis of the ACBD3:

PI4KB complex. We show that the viral 3A proteins act as

molecular harnesses to enslave the ACBD3 protein leading to its

stabilization at target membranes, which leads in turn to the
recruitment and activation of the PI4KB kinase. Our structural
analysis explains how these viral-host protein complexes assemble
at the membrane and identifies new potential targets for antiviral
therapies.

This project was supported by 17-07058Y (GACR), LO1302

(MSMT) and RVO:61388963 (AVCR).
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Infectious bursal disease virus (IBDV) is an etiologic agent of a
highly contagious immunosuppressive illness of young chickens —
infectious bursal disease, also known as Gumboro disease.
Immunosuppression caused by IBDV leads to an increased sus-
ceptibility of chickens to a wide range of secondary viral and
bacterial infections, often resulting in the death of a bird. The
only effective way to fighting this virus is vaccination. Although
live and inactivated viral vaccines against IBDV have long been
successfully used in poultry industry, the issue of creating safer
recombinant vaccines based on the structural proteins of the
virus is still extremely relevant. VP2 is the IBDV capsid protein
folded into 3 domains: B (Base), S (Shell) and P (Projection).
The tertiary structure of the P-domain is a B-barrel, in two loops
of which there are epitopes recognized by neutralizing antibodies
to the virus. We decided to generate separately recombinant P-
domain of IBDV capsid protein. The fragment encoding amino
acids 200-345 of VP2 was amplified from cDNA of DD1 IBDV
strain and subsequently cloned into the plasmid pSAV-TEV. The
resulting chimeric gene encoded mature streptavidin, the TEV
proteinase site and the P domain of VP2 under the control of T7
promoter. The expression of the target gene was activated in
E. coli Rosetta2(DE3) cells using IPTG. The chimeric protein
SAV-sPD accumulated in inclusion bodies. Analysis of the puri-
fied protein by PAGE showed that SAV-sPD forms oligomeric
complexes. Thus, we proposed a new approach to the generation
of immunodominant epitopes of the VP2 protein of IBDV in a
prokaryotic expression system. The use of streptavidin tag fused
to the P-domain allows to increase the yield of the target protein,
facilitates the oligomerization of the epitopes, and can be used
for additional chromatographic purification.

This work was supported by the Russian Science Foundation
(Project 16-16-04051).
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Modification of plant cell wall polysaccharides
during the disease development caused by
Pectobacterium atrosepticum SCRI1043
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Degradation of complex carbohydrates may result in generation
of various products having different physiological properties. It is
well-known that the breakdown of the plant cell wall polysaccha-
rides by phytopathogens provides them with a growth substrate.
In our study, we tested the possibility of the formation of “ad-
ventitious” cell wall degradation products that do not serve as a
source of energy only for bacteria but also possess peculiar prop-
erties and thus influence the pathosystem formation. The compo-
sition of plant cell wall polysaccharides in tobacco plants infected
by Pectobacterium atrosepticum SCRI1043 (Pba) was analyzed.
The disease development led to the accumulation of pectic frag-
ments (namely, of rhamnogalacturonan I), which were not tightly
bound to the cell wall, had relatively high molecular weight
(100 kDa), and contained covalently bound phenolic compounds.
The phenolic compounds are known to provide cross-linking of
carbohydrates after oxidation. The investigation of composition
of phenolic compounds showed the presence of increased amount
of these compounds in infected plant samples. On the model
pathosystem it was shown that Pba forms specific ‘multicellular’
structures — bacterial emboli in the xylem vessels of infected
plants. Using monoclonal antibodies, the fragments of rhamno-
galacturonan I were marked in the lumen of xylem vessels.
Besides, the reactive oxygen species (ROS) were detected in the
vessels, that did not hamper the bacterial cells. Thus, the prod-
ucts of polysaccharide degradation play a crucial role in the for-
mation of bacterial emboli by forming a gel that serves as a
matrix for Pba cells.

This study was supported in part by the RSF project No. 15-
14-10022.
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Polymorphism of thrombophilia genes of the
blood coagulation system in women of the
Kazakh ethnic group with a habitual
miscarriage

A. Kalimagambetovl, A. Isabek!, M. Valyayeval, 7. Rakisheva?,
S. Beisembaeva®, K. Sadueva®, M. Solomadin®

!al-Farabi Kazakh National University, Almaty, Kazakhstan,
2“TreeGene” Genetic laboratory, Almaty, Kazakhstan, >S.D.
Asfendiyarov Kazakh National Medical University, Almaty,
Kazakhstan, *The City Perinatal Center, Almaty, Kazakhstan

The aim of current work was to study the polymorphism of clot-
ting thrombophilia genes, the F2 gene (rs1799963), the F5 gene
(Leiden, rs6025), the F7 gene (rs561241), the F13 gene (rs5985),
the FGB gene (rs4220), the ITGA2 gene (rs1126643), the ITGB3
gene (rs5918) and the PAI-1 gene (rs1799889). These genes were
surveyed among women of the Kazakh ethnic group with Habit-
ual miscarriage of pregnancy. DNA was isolated from the venous
blood of the examined women. Gene polymorphism was studied
by PCR using allele-specific primers (“SNPexpress” Lytech, Rus-
sia) on the RealTime CFX96 amplifier (BioRad, USA). The crite-
rion for selecting women at risk was the presence of spontaneous
miscarriages in the first two pregnancies without previous records
of normal pregnancy. The control group consisted of women
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with two normal delivery and had no obstetric complications in
the current pregnancy. 198 pregnant women participated this
experiment, which were divided into a risk group (79) and con-
trol group (119). In calculating OR (95%CI) the frequencies of
the polymorphic alleles and determining the frequency of distri-
bution of genotypes of all the genes under study and their com-
pliance to a Hardy-Weinberg equation, the SNPstats online
program was used. Calculation of OR indicators was carried out
according to five models of inheritance of characteristics — domi-
nant, codominant, overdominant, recessive and log-additive. Sta-
tistically significant differences in the incidence of genotypes from
investigated thrombophilia genes in women with habitual miscar-
riage and control group for all five models of inheritance were
not revealed. There is a lack of homozygous genotypes according
to the mutant alleles of F2 and F5 genes in both groups of the
examined women. Also, the absence of a homozygous genotype
for the mutant allele of the C/C gene of the ITGB3 gene was
detected in both examined groups of women.

This work was funded by the MES Kazakhstan (project num-
ber 1519/GF4).
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Obtaining of VP3 protein of infectious bursal
disease virus (IBDV) in two different

expression systems
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and Clinical Center of Physical-Chemical Medicine of Federal
Medical Biological Agency, Moscow, Russia, >Moscow Institute of
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“K 1.Skryabin Moscow State Academy of Veterinary Medicine and
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Infectious bursal disease of chickens is one of the main problems
in the poultry industry. Appearance in the late 1980’s of very vir-
ulent strains of IBDV (the causative agent of this infection) led
to an increase in mortality rates of up to 90%. A crucial point in
control of this disease is the timing of vaccination of young
chickens. The first 2 weeks after hatching they are protected by
maternal antibodies, and premature administration of the vaccine
strain can lead to neutralization of the virus and low vaccination
effectiveness. Therefore, screening of chickens for immune status
before and after the introduction of the virus is extremely impor-
tant, and the development of effective test systems remains a
topical issue. The aim of this work was to obtain a recombinant
VP3 protein that could potentially be used in IBDV ab-screening
tests. VP3 is a component of the IBDV virion, which acts as a
scaffolding protein required for capsid assembly control. It is
known that the first antibodies that appear in chickens after
IBDV infection are directed to VP3. We decided to obtain
recombinant VP3 in two expression systems: prokaryotic (E. coli)
and eukaryotic (Expi293F). The fragment encoding VP3 was
amplified from the cDNA of the very virulent strain DD1 IBDV
circulating in Russia. This fragment was further cloned into the
plasmid pETmin under the control of the T7 promoter and into
the pIgL-His vector under the control of the CMV promoter. In
both vectors, the VP3 gene was followed by the site encoding 6-
His tag. After IPTG induction of E. coli BL21(DE3)Gold cells
with pPETminVP3 plasmid, recombinant VP3 accumulated in the
cytoplasmic fraction in soluble form (the yield was 40 mg/l). The
stable line Expi293F/VP3 obtained by us also ensured the accu-
mulation of the target protein in the cytoplasm (20 mg/l). Both

The FEBS Journal 284 (Suppl. 1) (2017) 104-392 DOI: 10.1111/febs.14174
© 2017 The Authors. The FEBS Journal © 2017 FEBS



Monday 11 September

variants of VP3 were purified by metal-chelate chromatography
on a Ni-Sepharose column.

This work was supported by the Russian Science Foundation
(Project 16-16-04051).
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Development of producer strains of
recombinant capsid protein VP1 of chicken
anemia virus
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and Clinical Center of Physical-Chemical Medicine of Federal
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Moscow State Academy of Veterinary Medicine and
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Chicken anemia virus (CAV) is a small icosahedral single-
stranded DNA virus without a lipoprotein membrane. This virus
causes serious anemia and immunodeficiency in young chickens.
Outbreaks of chicken infectious anemia can lead to high chick
mortality (up to 55% in the flock) and pose a serious problem
for poultry industry. For this reason, the development of a
recombinant subunit vaccine against CAV seems to be an extre-
mely actual task. VP1 is the only capsid protein of CAV, repre-
sented in the virion in an amount of 60 copies. This protein
carries epitopes responsible for the induction of neutralizing anti-
bodies to the virus, and thus is thought to be a good candidate
for use as an antigen for vaccine development. In this study, we
obtained 2 recombinant VP1 producer strains, which can later be
used to create a vaccine and diagnostic tests. The fragment
encoding the full-length VP1 was cloned into the plasmids
pET32a and pETmin to obtain 2 genes for subsequent expression
of the capsid protein: one with a sequence encoding thioredoxin,
the other without it. In both cases, the expression of the target
gene was under the control of the inducible T7 promoter, and a
site encoding 6 histidins was located before the stop codon.
E. coli BL21(DE3)Gold cells were transformed with plasmid
pTrxVPI(H)s (based on pET32a), expression was induced by
IPTG at a final concentration of 1 mM. The chimeric protein
Trx-VP1 accumulated both in the fraction of the inclusion bodies
and in the soluble form in the cytoplasm in approximately equal
amounts. E. coli Rosetta2(DE3) cells were transformed with plas-
mid pVP1(H)s (based on pETmin), expression was also induced
by IPTG. Recombinant VP1 accumulated predominantly in the
inclusion bodies, although a small part of the protein was also
present in the soluble fraction.

This work was supported by the Russian Science Foundation
(Project 16-16-04051).

P.1.5-034

Increased vulnerability of primary NPC1-
deficient neurons against Lovastatin is
associated with signs of increased autophagy

T. Ohm, F. Albert, V. Meske
Institute for Integrative Neuroanatomy, Charité, Berlin, Germany

Niemann Pick C (NPC) is a fatal hereditary neurovisceral disor-
der associated with lysosomal dysfunction and subsequent cell
loss. The disease is caused by mutations in either of two genes,
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npcl and npc2, coding for the lysosomal proteins NPC1 and
NPC2. Npcl-mutations account for about 95% of patients. Pub-
lished data suggest a cell-autonomous cause of death for neurons.
Using a NPCl-mouse model, we obtained survival curves of pri-
mary neuron cultures virtually identical to those from wildtype
(wt) littermates. After challenging the neurons by a variety of dif-
ferent stressors (glutamate, hydrogen superoxide, osmotic shock,
cholesterol-loading and cholesterol-depletion, and inhibition of
HMG-CoA reductase (HMGCoA-r) by Lovastatin (Lova), only
one difference emerged: NPC neurons are more vulnerable
against Lova, i.e. less Lova is needed to evoke an identical mag-
nitude of cell death. Addition of geranylgeranylpyrophosphate
(GGPP), an intermediate of the mevalonate pathway (which is
blocked by Lova), rescued both NPCl-deficient and wt neurons
from Lova. HMGCoA-r levels in NPC1 and wt neurons, how-
ever, are equal. Lova, as a statin considered to induce autophagy,
does this in fact GGPP-dependently in both wt and NPCI neu-
rons. Remarkably, concentrations of Lova already able to induce
an increase in autophagy markers LC3B and p62 in NPCl-defi-
cient neurons are insufficient to induce this in wt neurons. Nota-
bly, the cultured NPCl-deficient neurons are found associated
with already increased levels of LC3B and p62 under basal (un-
treated) conditions. Thus, we reasoned that less Lova is needed
to reach a threshold in autophagic impairment required to induce
cell death. In line, pre-treatment with cyclodextrin (CD), known
to restore the impaired lysosomal degradation in NPC, normal-
ized the vulnerability against Lova. This suggests that treating
NPC patients by inhibition of endogenous cholesterol biosynthe-
sis should be combined with a CD treatment in order to avoid
toxic effects.

P.1.5-035
Study of formation and progress of

endometriosis on the molecular level

M. Rabajdova', P. Urban?, V. Dudicova®, M. Marekova*

! Department of Medical and Clinical Biochemistry, Faculty of
Medicine, University of Pavol Jozef Safarik, Kosice, Slovakia,
2Department of Medical and Clinical Biochemistry, Faculty of
Medicine, University of Pavol Jozef Safarik university in Kosice,
Kosice, Slovakia, > Department of Gynaecology and Obstetrics,
Faculty of Medicine, Pavol Jozef Safdrik University in Kosice,
Kosice, Slovakia, *Department of Medical and Clinical
Biochemistry, Faculty of Medicine, Pavol Jozef Safdrik University
in Kosice, Kosice, Slovakia

Background: One of the promising markers for detection and
monitoring of endometriosis is hypoxia inducible factor-1 (HIF-
1), that has been found to be upregulated by several signal path-
ways, including NF-kappaB. Transcription of HIF-1 gene is sig-
nificantly higher in eutopic endometrium in comparing to healthy
endometrium. HIF-1 usually induces pro-survival (CAIX, Glut-1,
VEGF) genes. Another suitable marker of endometriosis progres-
sion is beta-catenin, which affects the regulation of transcription
of genes involved in the Wnt signaling pathway and cell adhe-
sion. So far, there is no reliable marker of the development and
progression of endometriosis from patient serum, and therefore
the use of molecular methods appears to be one of the possible
and prospective pathways. Aims: Detection of expression changes
of B-catenin and HIFlalpha at mRNA levels in the serum of
patients with different stages of endometriosis compared to the
control group. Correlation of obtained results with demographic
and clinical characteristics. Methods: The experimental group
(n = 60), consisting two groups of patients: patients with sus-
pected endometriosis and patients with histologically confirmed
endometriosis. Expression of individual genes was detected by
qRT-PCR and the results were compared with the control group
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(n = 50). Results and conclusion: The mRNA level for HIF1 was
9.4% higher and for beta-catenin 21% higher than in controls.
In the histologically confirmed endometriosis group, a significant
increase in HIF1 mRNA was detected, 50% higher than in con-
trols, as well as B-catenin with mRNA levels increased by 56%.
Increased expression of HIFlalpha and beta-catenin genes is
associated with the progression of endometriosis and is character-
ized by its early stages. Detection of specific markers is therefore
a highly current topic and can assist in the development of both
new therapeutic applications in the treatment of endometriosis.
Supported by the VEGA 1/0873/16 grant project.
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Normal cell derived microparticles used as
delivery system for microRNAs protect against
atherosclerotic vascular disease

A. Georgescul, N. Alexandru', E. Andrei', E. Draganl,

F. Safciuc', S. Frunza®, M. Dumitrescu', G. Tanko', E. Badila>?
!Institute of Cellular Biology and Pathology ‘Nicolae Simionescu’
of Romanian Academy, Bucharest, Romania, *Internal Medicine
Clinic, Emergency Clinical Hospital, Bucharest, Romania, 3Carol
Davila’ University of Medicine and Pharmacy, Bucharest,
Romania

Cell-derived microparticles (MPs), endothelial progenitor cells
(EPCs) and circulating microRNAs (miRNAs) have attracted
major interest as biomarkers and potential regulators for
atherosclerotic vascular disease. We evaluated the possible pro-
tective role of MPs and EPC-derived MPs (MPEs) of healthy ori-
gins in atherosclerosis development as well as the mechanisms
responsible for their repair capacity. The experiments were per-
formed on hamsters divided into: (1) simultaneously hypertensive
— hyperlipidemic (HH) by combining two feeding conditions for
4 months, to induce atherosclerosis; (2,3) HH with retro-orbital
sinus injection containing MPs or MPEs, from control hamster,
one doze per month for 4 months of HH diet, to prevent
atherosclerosis; (4) controls (C), age-matched normal healthy ani-
mals. The results showed that: (1) MP/MPE transplantation sup-
presses the development of atherosclerosis processes via: (i)
alleviation of dyslipidemia, hypertension, circulating EPC levels,
cytokine/chemokine profiles; (ii) structural and functional remod-
eling within the vessel wall and heart; (2) MPs operate as protec-
tive and delivery system for miRNAs in circulation; (3) MPs and
MPEs protect against atherosclerotic vascular disease via transfer
of miR-10a, miR-21, miR-126, miR-146a to circulating late
EPCs. It mentioned that, the favorable effects of MPEs are simi-
lar to those of MPs. The data indicate that MP and MPE trans-
plantation can counteract HH diet-induced detrimental effects by
their miRNA transfer to circulating EPCs mediating their func-
tion. These promising findings using MPs and MPEs as therapeu-
tic tools for transferring miRNAs in an atherosclerotic animal
model give hope to patients with cardiovascular disease.

This work was supported by grants of the Romanian National
Authority for Scientific Research, CNCS — UEFISCDI, project
numbers: PN-II-RU-TE-2014-4-0525, PN-1I-RU-TE-2014-4-0523,
PN-II-PT-PCCA-2013-4-2154. Also, this work was supported by
the Romanian Academy.
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Platelets stimulate the functional properties of
late endothelial progenitor cells in
atherosclerosis

N. Alexandru, E. Andrei, E. Dragan, M. Nemecz, A. Constantin,
A. Georgescu, M. Simionescu

Institute of Cellular Biology and Pathology- ‘Nicolae Simionescu’
of the Romanian Academy, Bucharest, Romania

Endothelial progenitor cells (EPCs) and platelets have an essen-
tial role in vascular regeneration and endothelial repair, but the
mechanisms underlying the interaction between these cells are
poorly understood. The purpose was to evaluate the effect of pla-
telets on functional properties of late EPCs, in vitro, in the direct
co-culture conditions, and to investigate the involved mediators,
in experimental induced atherosclerosis. The late EPCs were
obtained in culture from peripheral blood isolated from two ani-
mal groups: hypertensive-hyperlipidemic hamsters (HH) and con-
trol hamsters (C). In parallel experiments, late EPCs from C
group (late EPCs-C) and late EPCs from HH group (late EPCs-
HH) were co-incubated with or without platelets obtained from
C and HH groups. Results: Platelets from control animals pro-
moted the capacity of late EPCs-C to form colonies, proliferate
and migrate and improved the late EPCs-HH functional proper-
ties, while the platelets from HH group diminished the functional
abilities for both late EPCs-C and late EPC-HH. The increased
SDF-1a, MCP-1, VEGF, PDGF and reduced CD40L and IL-
1B,-6,-8 levels were found in media from late EPCs-C or late
EPCs-HH co-incubated with platelets from C group; the platelets
from HH groups had an opposite effect on these molecules. In
addition, the control platelets enhanced the miR-223 and IGF-
IR expressions in late EPCs-HH. Conclusions: In vitro exposure
to control platelets had a positive effect on functional properties
of late EPCs from atherosclerotic animals. The current study
contributes to understanding the EPC-platelet relationship and
lead to new perspective of EPC used for both repair and mainte-
nance of existing vasculature, and for the treatment of cardiovas-
cular diseases.

This work was supported by grants of the Romanian National
Authority for Scientific Research, CNCS-UEFISCDI, project
numbers: PN-II-RU-TE-2014-4-0523, PN-II-RU-TE-2014-4-0525,
and PN-II-PT-PCCA-2013-4-2154, and by the Romanian Acad-
emy.
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The crystal structure of Lyme disease agent
Borrelia burgdorferi surface protein BBE31 that
is vital for successful colonization of a

mammalian host
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! Latvian Biomedical Research and Study Centre, Riga, Latvia,
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Stradins University, Riga, Latvia

Lyme disease is a tick-borne infection caused by a spirochete
Borrelia burgdorferi which is transmitted to a mammalian host
after a bite of infected Ixodes tick. Initially B. burgdorferi is
located in the ticks gut but to infect the new host the spirochete
during the ticks blood meal should travel to the ticks salivary
glands through the hemolymph from where it can spread to the
new host organism. It has been described that dozens of
B. burgdorferi outer surface proteins are up-regulated during the
ticks feeding process likely for the purpose to assist in the take-
over of the new host organism.
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We have determined the crystal structure of a key outer sur-
face protein BBE31 from B. burgdorferi and B. spielmanii, known
to be essential for the transfer of B. burgdorferi from the ticks
gut to the hemolymph after a ticks bite. The protein exerts the
function by interacting with the Ixodes scapularis tick gut protein
TRE31. Analysis of the primary and tertiary structure of BBE31
reveals that the protein belongs to the B. burgdorferi pFam54
paralogous gene family and has a structural similarity with
another B. burgdorferi outer surface protein BBA64 — a protein
known to be essential for the transfer of B. burgdorferi from the
ticks salivary glands to the mammalian host. The 3-d structure of
a protein playing an important role in the initial phase, before
the spirochete is physically transferred to the new host, can help
to provide new insights into the molecular details of the transmis-
sion process to potentially use the knowledge for development of
new strategies to fight against the Lyme disease.

P.1.5-039

Kinetic stabilizers of the cystathionine beta-
synthase regulatory domain as potential
pharmacological chaperones for

homocystinuria

T. Majtan’, A. L. Pey?, J. P. Kraus'

’University of Colorado School of Medicine, Aurora, CO, United
States, >Department of Physical Chemistry, University of Granada,
Granada, Spain

Pathogenic missense mutations in human cystathionine beta-
synthase (CBS) rarely targets key catalytic residues. Instead, these
mutations cause structural perturbations, which result in misfold-
ing of the mutant enzymes with subsequent aggregation or rapid
degradation of the proteins. Loss of CBS function leads to classi-
cal homocystinuria (HCU). CBS contains two sets of binding
sites for S-adenosylmethionine (SAM) that independently regu-
late the enzyme activity and kinetically stabilize its regulatory
domain. We examined the hypothesis that CBS activation may
be decoupled from kinetic stabilization and thus CBS regulatory
domain can serve as a novel drug target for HCU. We deter-
mined the effect of SAM and its close structural analogs on CBS
activity, their binding to and stabilization of the regulatory
domain in the absence and presence of competing SAM. Binding
of S-adenosylhomocysteine and sinefungin lead to stabilization of
the regulatory domains without activation of the enzyme. Direct
titrations and competition experiments support specific binding
of these two SAM analogs to the stabilizing sites. Binding of
these two ligands also affects the enzyme proteolysis rate sup-
porting the role of the stabilizing sites in CBS dynamics. Our
results indicate that binding of SAM to regulatory and stabilizing
sites in CBS may have evolved to display an exquisite thermody-
namic and structural specificity towards SAM as well as the abil-
ity to transduce the allosteric signal responsible for CBS
activation. Thus, ligands may be developed to function as kinetic
stabilizers or pharmacological chaperones without interfering
with the physiological activation of CBS by SAM.
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Adapter activity of inositol phosphatase SHIP2

enables sustained MAP kinase activation by

fibroblast growth factor receptor (FGFR) via

recruitment of SRC-family kinases to the FGFR

signaling complex
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zech Republic, *Central European Institute of Technology,

Masaryk University, 62500 Brno, Czech Republic, Brno, Czech

Republic, * Department of Biology, Faculty of Medicine, Masaryk

University, Brno, Czech Republic

FGF growth factors govern cell behavior via sustained activation
of ERK MAP kinase, but factors regulating continued ERK
activity in FGF signaling remain unclear. Here, a mechanism is
described by which FGFs regulate sustained ERK activation.
When using proteomics to uncover novel mediators of FGFR
signal transduction, we identified SHIP2 as a phosphorylation
target and interactor of FGFRI1, FGFR3 and FGFR4. SHIP2
knock-out effectively converted sustained FGFR-ERK activation
into a transient signal, and rescued the cell phenotypes triggered
by pathological FGFR-ERK signaling. Chemical inhibition of
SHIP2 activity or expression of inositol phosphatase-inactive
SHIP2 mutant had no inhibitory effect on FGF-mediated ERK
activation, suggesting that adapter but not catalytic activity of
SHIP2 is important for maintenance of the ERK signal. Indeed,
SHIP2 recruited SRC-family kinases to the active FGFRs, which
assisted the FGFR-mediated phosphorylation and assembly of
FRS2 and GABI adapter complexes that relay the signal from
FGFR to RAS/ERK signaling module. Our data uncover a
molecular mechanism underlying sustained ERK activation by
FGFRs, identify SHIP2 as an essential mediator of canonical
FGFR signaling, and demonstrate SHIP2 role in pathological
FGFR3 signaling in skeletal-dysplasia.

P.1.5-041

Phosphorylation of beta-amyloid peptide
prevents inhibition of Na,K-ATPase and alters
its amyloidogenic properties

E. Barykin, 1. Petrushanko, S. Kozin, V. Mitkevich, A. Makarov
EIMB RAS, Moscow, Russia

According to amyloid hypothesis of Alzheimer disease (AD),
accumulation of beta-amyloid peptide (AB) in brain tissue is a
trigger of downstream pathological cascades, which Iinitiates
development of the disease. For the majority of AD cases the ini-
tiating factor is still unknown, and such form of the disease is
termed sporadic AD (sAD). Possible factor that triggers sAD is
aberrant post-translational modification of Af. It is known that
various AP modifications such as isomerization, pyroglutamyla-
tion and truncation can increase its aggregation, neurotoxicity
and ability to inhibit long-term potentiation of neurons. We have
studied the influence of phosphorylation of Ser8 residue on A 1-
42 properties.

Earlier we have found that AB 1-42 binds to Na,K-ATPase
with high affinity, which in turn leads to the inhibition of its
activity; this effect may be one of the AP physiological functions,
however accumulation of AB and long-term inhibition of Na,K-
ATPase can lead to disruption of neuronal function. Using puri-
fied Na,K-ATPase and lysates of SH-SYSY neuroblastoma cells,
treated with amyloid peptides, we have shown that phosphoryla-
tion of AP 1-42 abrogates its inhibitory effect on Na,K-ATPase.
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Moreover, injection of phosphorylated A 1-42 into transgenic
mice that suffer from cerebral amyloidosis leads to significant
decrease in amyloid burden, whereas injection of non-modified
peptide does not affect the number of amyloid plaques in mice of
the same line. According to our data, differences in biological
effect of amyloid peptides can be concerned with weaker Zn-
dependent aggregation of phosphorylated Abeta compared to
intact AP 1-42. Thus, phosphorylation of AP 1-42 Ser8 residue
dramatically changes its properties and the nature of this change
suggests protective role for such modification of the AP peptide.

Supported by the Russian Science Foundation grant #14-24-
00100.
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ZIKA virus, belonging to flaviviridae systematic group, is a
human pathogen, spreading with mosquito Aedes africanus from
eastern Africa to Asia, Europe and both Americas. During infec-
tions of adults, progression of symptoms is usually mild and does
not cause serious health problems (elevated temperature, rash,
other influenza like symptoms). In rare cases infection might be
responsible for development of Guillain-Barre syndrome. Unfor-
tunately, during infection of pregnant women, this virus pro-
motes development of microcephaly in fetuses and then in
newborns.

Mechanisms of viral activation in the eukaryotic cells are not
clear. Especially there is no agreement in the literature what are
the major protein goals of the viral protease NS3, which activity
is necessary during the early stages of infection. As the genome
of ZIKA virus is known since 2006, we decided to check, with
the aid of proteomic approach, what are the main targets for
NS3 protease in the human cells. Identification of proteins
involved in infection progress may lead to design of effective
antiviral therapy, which can be easily translated into other viral
infections from flaviviridae family. In our investigations we used
NS3 protein cloned in the E. coli model. After enzyme purifica-
tion and activity check, NS3 protease was introduced into the
proteome of human fibroblasts received from the primary cell
cultures. To find the differences between naive and NS3 protease
treated proteomes, labelling and additional enzymatic truncation
along with nanoLC-MS/MS system was used.

Results allowed for identification of potential protein goals
involved in viral infection inside the fibroblasts. Our results can
be easily translated into the whole flaviviridae family with their
typical representatives like Denga or West Nile viruses.
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secretory endometrium revealed by RNA-seq:

a paired sample cohort study
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Inner uterine lining or endometrium is unique constantly self-
renewed adult tissue that is vital for embryo implantation. As the
footrace for universal endometrial receptivity markers continues,
RNA-seq remains the most powerful tool for transcriptomic mar-
ker discovery. In this study, we aimed to describe endometrial
maturation mechanisms at transcriptome level with respect to cell
types’ contribution and identify novel robust biomarker candi-
dates for endometrial receptivity. The gene expression profiles of
early secretory and mid-secretory endometrium samples obtained
from 35 healthy fertile women (aged 23-36) across one menstrual
cycle were analysed in three cohorts using paired sample study
design. Additionally, mid-secretory endometrium transcriptome
profiles of healthy women were compared to those from women
with recurrent IVF failure (RIF; n = 38; aged 26-49). EdgeR
software was used for cohort-level differential expression analy-
ses, and meta-analysis was performed using METAL software.
DeconRNAseq package was used for tissue deconvolution analy-
sis. As a result, 3591 significantly differentially expressed genes
(DEGs) were identified in the receptive endometrium of healthy
women. Among these, 2284 DEGs (1174 up-regulated and 1110
down-regulated) were significantly differentially expressed in all
cohorts (fdr < 0.05). The genes with the highest expression rate
change were common endometrial markers and genes associated
with endometrial functioning. Novel potential biomarkers for
endometrial receptivity are suggested, based on their significance
level, expression change and detection rate. The comparison of
receptive phase samples from healthy women and RIF patients
identified 36 DEGs, that were significantly differentially
expressed (fdr < 0.05) and had similar effects in all cohorts. Tis-
sue deconvolution analysis allowed to adjust for differences in
stromal and epithelial cell proportions, enabling to detect tran-
scripts with true expression rate changes.

P.1.5-044
Investigation of mitochondrial stress inducers
on human bone marrow derived mesenchymal

stem cells for mitochondrial disease model

S. Aygar'?, G. Balta'>3, B. Celebi Saltik'?, E. Kili¢*,

M. Beyramzadeh®, D. Ugkan Cetinkaya'>>

! Department of Stem Cell Sciences, Graduate School of Health
Sciences, Hacettepe University, Ankara, Turkey, >Center for Stem
Cell Research and Development-PEDI-STEM, Hacettepe
University, Ankara, Turkey, >Department of Pediatrics, Division of
Pediatric Hematology, Hacettepe University, Ankara, Turkey,
“Department of Biology,Graduate School of Natural and Applied
Sciences, Kirikkale University, Kirikkale, Turkey, 5Department of
Medical Biochemistry, Hacettepe University, Ankara, Turkey

Mitochondrial dysfunction is the cause of many critical diseases.
Modelling mitochondrial dysfunction in a dish can be accepted
as the first step of therapeutic studies. We aimed to establish an
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in vitro damage model to represent mitochondrial dysfunction in
healthy human bone marrow derived Mesenchymal Stem Cells
(hBM MSCs). The present study was designed to test the effects
of mitochondrial stress inducers including ethidium bromide
(EtBr), rotenone (Rot) and hydrogen peroxide (H,O,) on differ-
ent mechanisms of mitochondrial function of hBM MSCs. In this
study, MSCs were exposed to specific concentrations of stress
inducers (400 uM H,0,, 500 uM Rot, 1 uM EtBr). To assess the
state of cells via mitochondria-related indicators, ROS and Mito-
Tracker were evaluated by flow cytometer, ATP levels were mea-
sured by luminometer and CytC activity were monitorized by
spectrophotometer at specific time intervals during 3 days. ROS
production increased in MSCs at 72nd hour of induction with all
stress inducers compared to control values. Although increased
ROS production is associated with increased cell damage, it may
indicate increased mitochondrial function as well. When the cells
are exposed to stress condition, it could protect itself and mito-
chondrial activity may be expected not to be low at that point.
The idea was supported with the highest ROS and ATP levels at
the 72nd hour of H,0, induction among all stress inducers.
Interestingly, at the 48th hour after induction with Rot,ROS pro-
duction (0.95 + 0.13), ATP (0.73 £ 0.36) and mitochondrial
(0.98 + 0.05) activity were decreased compared to control. These
findings suggest that the 500 pM of Rot induction for 48 h could
be an optimal damage model for being used in further studies.
Although MSCs can be advantageous to study damage models
with their proliferative capacity, heterogeneity of them is the big-
gest obstacle and due to this reason our results were not consis-
tent and the differences did not show statistical significance.

P.1.5-045

Protein profiling in chronic kidney disease
assessed by high-throughput technologies
M. Simona', E. Codrici, I. D. Popescul, A. Enciu'?,

R. Albulescu', E. Codorean', E. Rusu®, D. Zilisteanu?,

G. Anton®, C. Tanase'

"Victor Babes National Institute of Pathology, Bucharest,
Romania, >Carol Davila University of Medicine and Pharmacy,
Bucharest, Romania, 3 Fundeni Clinical Institute, Bucharest,
Romania, *St. S. Nicolau Institute of Virology, Bucharesy,
Romania, STitu Maiorescu University, Bucharest, Romania

Background: Chronic kidney disease (CKD), despite being a
silent epidemic disease, represents one of the main causes of mor-
tality in general population. Recent advances in proteomic tech-
nology have provided an excellent opportunity to achieve high-
throughput screening as well as testing that could help early diag-
nosis, evaluation and prognosis in CKD. The present study aims
to assess the relationship between bone/vascular alterations and
the circulating level of 6 biomarkers in CKD patients with differ-
ent stages.

Methods: Two proteomic technologies — xMAP array and
SELDI-ToF MS (surface-enhanced laser desorption/ionization
time-of-flight mass spectrometry) were assessed to quantify a
panel of 6 biomarkers (IL-6, TNF-o, OPG-osteoprotegerin,
OPN-osteopontin, OCN-osteocalcin, FGF-23 and Fetuin-A). A
total of 106 serum samples (86 with CKD — stages 4, 3, 2 and 20
normal controls) were analyzed using CM10 ProteinChip Arrays.
Serum protein profiles from CKD and normal patients were ana-
lyzed with the ProteinChip Data Manager Software 3.0.7.
Results: The proteomic spectra obtained were compiled, normal-
ized, and mass peaks with mass-to-charge ratios between 2 and
100 kDa were identified. Peaks information was analyzed using
univariate statistics and 10 significantly different protein peaks
were selected, with AUC values ranging 0.750-0.930 and
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P < 0.05. The results obtained by SELDI-ToF-MS analysis con-
firm those obtained by xXMAP array.

Conclusions: The biomarkers panel shows great potential for
early detection, clinical evaluation and prognosis in CKD
patients. The present study reflects the clinical utility of a multi-
plexed biomarker panel in CKD and was found to be more rele-
vant than one single biomarker to detect patients in early CKD
stages. Proteomic techniques shed light on clinical evaluation for
CKD staging and prognosis.

Acknowledgment: Partially supported by the grant COP A
1.2.3., ID: P_40_197/2016 and grants PNII 93/2012 and PN
16.22.05.03.
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The presence of miR-29 family in skin
hypertrophic scars and normal skin

D. Harmanci Karagulle', A. Kocak!, C. Demirddver', B. Lebe!,
G. Akdogan®

'Dokuz Eylul University, Izmir, Turkey, *Izmir Economy
University, Izmir, Turkey

Wound healing is a complex process. Wounds sometimes can
heal excessively or inadequately. In this case, patients have to live
with huge scars. Hypertrophic scars are fibrous growths and
remain within the boundaries of the original wound. Despite
many studies that have examined the pathophysiology of hyper-
trophic scars, the underlying causes and the best treatment
modalities are still unknown.

The miR29 family in humans includes hsa-miR-29a, hsa-miR-
29b-1, hsa-miR-29-2, and hsa-miR-29c. Firstly, miR29a was
found in Hela cells by Lagos-Quintana, followed by the subse-
quent discovery of miR-29b and miR29¢c. The particular interest
of miR29 family members is due to their ability to inhibit the
synthesis of ECM proteins. miR29 family has been shown to pos-
sess anti-fibrotic function. miR29 family members are taking an
active role in fibrotic processes of various tissue such as liver,
skin, heart, kidney. . .etc.

In this study, we aimed to investigate the presence of miR29
family members: miR29-a, miR29-b-1, miR29-b-2, miR29-c in
skin hypertrophic scar tissue and normal skin specimens. miRNA
gene expression was evaluated with semi-quantitative real time
PCR. To confirm the results of PCR and to show the localization
of miR29, we used the in situ hybridization method.

Our data showed that the significant decrease in miR-29b-1
gene expression in skin hypertrophic scar tissue in comparison to
healthy control skin. According to in situ hybridization results,
miR-29b is primarily localized in nucleus in both skin specimens.

These data suggest that the downregulation of miR-29b may
play a role in the progression of abnormal scar formation.

P.1.5-047

Cell cycle and oxidative stress in Huntington
disease dermal fibroblasts

P. Jedrak', P. Mozolewski', G. Wegrzyn', M. Wieckowski’

!University of Gdansk, Gdansk, Poland, *Nencki Institute of
Experimental Biology, Warsaw, Poland

Mitochondria are the powerhouse of the cells and gained a cen-
tral role in the modulation of metabolism, regulation of cell pro-
liferation and apoptosis. There are many reports of
mitochondrial dysfunctions present in Huntington disease (HD)
patients cells including increased oxidative stress. Recently, also
cell cycle deregulation in neurodegenerative diseases has become
an interesting research field. It is still under debate whether
observed changes in nervous cells may contribute to the
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peripheral tissue and be relevant in search of possible disease
biomarkers, therefore, it required further investigation. Recent
studies suggest that oxidative stress and cell cycle may be inter-
twined at the molecular level. The aim of the present study was
to characterize cell proliferation, cell cycle and reactive oxygen
species (ROS) level in human skin fibroblasts obtained from HD
patients at different stages of the disease compared to healthy
controls. To outline the profile of potential changes, evaluation
of the results with the development of the disease has been con-
ducted. Our results indicate possible connections between oxida-
tive stress and the cell cycle progression in HD dermal
fibroblasts. Our studies have shown that the changes in analyzed
factors may be an important factor in the disease development
and contribute to the understanding of the molecular basis of
HD development. The common role of mitochondria dysfunction
appears to be very promising, and could lead to new strategies in
the development of therapeutic agents for Huntington disease.

This project was funded by the Polish National Science Cen-
tre, UMO- 2015/17/N/NZ2/04267 for PJ and UMO-2014/15/B/
NZ1/00490 for MRW.

P.1.5-048
Roles of MAPK pathways in human embryo
lung fibroblasts induced by silica and carbon

black

W. Hu, M. Ye

National Institute of Occupational Health and Poison Control,
Chinese Center for Disease Control and Prevention, Beijing, China

Silica is one of the most serious occupational hazard factors
which can lead to lung fibrosis after long-term inhalation. Car-
bon black (Carbon Black, CB) is a kind of amorphous carbon,
light and very fine black powder. The surface area is very large,
and strong polymerization. CB is a common environmental pol-
lutant, mainly from incomplete combustion of fossil fuels and
biofuels. CB can be discharged into the atmosphere in the form
of PM2.5, which has an important impact on human health and
the environment. CB produces heat or cooling effects on the
environment by directly absorbing light, increasing the reflection
of snow and ice, or directly acting on the clouds. Human embryo
lung fibroblasts (HELF) cells was used to analyzed the effects of
Connective Tissue Growth Factor (CTGF) and MAPK exposed
to carbon black and silica by Werstern blots, luciferase assay and
immunofluorescence technique. MTT experimental results showed
that cell survival rate did not decrease significantly between the
concentration of CB between 60-240 g/ml, and the corresponding
cell survival rate is between 65%-80%. So 100 g/ml CB was used
in the following experiments. The results of electron microscope
showed that the carbon black particles were not observed in
HELF cells, but the silica particles could be observed. The cell
model of CTGF siRNA (T-CTGF) was successfully constructed.
Exposures of 100 g/ml silica for 12 h or 100 g/ml carbon black
for 24 h can cause elevated levels of CTGF significantly in
HELF. Carbon black could induce significant changes of MAPK,
AP-1 and cytokines IL-6 and IL-8 in HELF. And these changes
of cytokines IL-6 and IL-8 could be introduced by the MAPK
signal transduction pathway, but not dependent on AP-1. Com-
bined with the results of the previous studies, silica can cause
abnormal signal pathway in MAPK/AP-1 cells. So it means that
MAPK plays an important role in the particle exposure.
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The protective effect of paricalcitol on renal
ischemia/reperfusion injury in rats through the
inhibition of p38 MAPK signaling pathway
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'Dokuz Eylul University, Izmir, Turkey, *Tepecik Research and
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Renal ischemia/reperfusion injury (IRI) is a serious medical con-
dition that might lead to acute kidney failure. Also increased
reactive oxygen species during renal IRI results in activation of
p38 mitogen-activated protein kinase (MAPK) which causes
induction of inflammatory responses. Paricalcitol is an active
vitamin D analog which has a therapeutic potential in various
renal diseases. However, the effect of paricalcitol on renal IRI
has not been studied yet. Hence, we aimed to investigate the
effects of paricalcitol on oxidative stress, inflammation and the
possible role of p38 MAPK induced by renal IRI in rats. 20 wis-
tar albino rats were randomly divided into 3 groups; Sham, IR,
IR-+paricalcitol. IRI was performed through bilateral clamping of
the pedicles 45 min ischemia followed by 24 h of reperfusion.
Paricalcitol (0.3 pg/kg, i.p) was administered 24 h before ische-
mia. High performance liquid chromatography (HPLC) and a
colorimetric kit were used to analyze malondialdehyde (MDA)
and superoxide dismutase (SOD), respectively. Also real time-
PCR was used to analyze mRNA expressions of TNF-o and
Interleukin-1. Total p38 and phospho-p38 (p-p38) protein expres-
sions were analyzed with western blot. MDA levels were
increased significantly in the IR group compared to the sham
group. Paricalcitol pretreatment decreased the MDA levels signif-
icantly. SOD levels were decreased in the IR group compared to
the sham group. Paricalcitol administration increased signifi-
cantly the SOD levels. mRNA expressions of TNF-o and Inter-
leukin-1 were found to be significantly higher in the IR group
compared to the sham group. Paricalcitol pretreatment caused a
significant decrease in both mRNAs’ expressions. Besides, p-p38
MAPK protein expression was significantly higher in the IR
group. Paricalcitol pretreatment decreased significantly the p-p38
MAPK. In conclusion, our study suggests that paricalcitol may
represent a potential strategy to attenuate renal IRI.

P.1.5-050

Age-related alterations in hippocampal
neurotrophin signaling pathway are involved
in development and progression of
Alzheimer’s disease-like pathology in OXYS
rats

E. Rudnitskaya, N. Muraleva, N. Kolosova, N. Stefanova
Institute of Cytology and Genetic, Novosibirsk, Russia

Alzheimer’s disease (AD) is the most common type of age-related
dementia worldwide, and the precise mechanisms of its progres-
sion are not fully understood till now. Age-related alteration of
neurotrophic signaling may contribute to AD-associated neurode-
generation since neurotrophins manage neuronal survival, death
and synaptic plasticity. To investigate a link between age-related
alterations of neurotrophic signaling pathway (NSP) and progres-
sion of AD we used OXYS rats as a suitable model of sporadic
form of AD. The RNA-seq data obtained for the hippocampus
were used to analyze changes in NSP. ELISA was used to quan-
tify level of Brain-Derived Neurotrophic Factor (BDNF) in the
hippocampus. Western-blot analysis was used to quantify levels
of TrkB and phTrkB receptors in the hippocampus.
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Immunohistochemistry was used to localize proBDNF, mature
BDNF, TrkB and p75NTR receptors. According to KEGG path-
way, there were no differentially expressed genes related to NSP
in 20-days-old OXYS and Wistar rats (control). At the age of
S months Shc4 gene was up-regulated in OXYS rats. However,
at the age of 18 months 6 genes related to NSP were down-regu-
lated in OXYS rats compared to Wistar rats. Analysis of protein
content showed that BDNF level was increased in OXYS rats at
3 months of age and decreased with age. Proapoptotic proBDNF
became prevailing form of BDNF and its co-localization with
p75NTR was increased in OXYS rats at 18 months of age. Acti-
vation of TrkB (phTrkB/TrkB ratio) was decreased in OXYS rats
at the age of 18 months. Obtained results showed no differences
in NSP when AD-like pathology in OXYS rats is absent (20 days
of age). Activation of NSP during manifestation of AD-like
pathology in OXYS rats (3—5 months of age) may be considered
as compensatory process. Considerable alterations of NSP coin-
cided in time with active progression of sings of disease in OXYS
rats (18 months of age). The work was supported by Russian Sci-
entific Foundation grant (16-15-10005).
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Detection of molecular changes during
progressive aneurysm of thoracic aorta
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Aortic functions as well as regulation of aortic wall homeostasis
depend on changes in the structural components of the extracel-
lular matrix (ECM) which are affected by multiple molecular sig-
nalling pathways. The proteolytic theory of ascendant thoracic
aneurysm (TAA) development envisions increased concentrations
of MMP and reduced concentrations of TIMP in the aorta acting
in concert to increase tissue degradation, leading to expansion of
thoracic aorta. Several cytokines and chemokines that are pro-
duced (TNF-a, interferon-y, IL-1, 2, 6, and IL-8) are upregulated
and promote the recruitment of other inflammatory cells to the
aortic wall. Aims: Correlation of the diameter of TAA with gene
expression of inflammation markers (IL-6, CRP) and components
of ECM (Emilin-1, MMP9, TIMP) on mRNA level for detection
of the degree of pathological process of TAA formation. Meth-
ods: The experimental group (n = 58) consisted of patients suffer-
ing from thoracic aortic aneurysm, regurgitation and aortic valve
stenosis, who were divided into three groups according the diam-
eter of the aortic aneurysm (stage 1: 43 + 2.3 mm, stage 2:
51 + 2.8 mm and stage 3: 59.5 + 3.7 mm). Expression of indi-
vidual genes was detected from tissue samples using qRT-PCR
and the results were compared with the control group (n = 10).
Results conclusions: We found increased expression of mRNA
for 1L-6 rising from stage 1 to the maximum in stage 3 (650%
higher) versus aortic controls. The rising concentrations of CRP
mRNA were associated with aneurismal size, proved by Spear-
man correlation. We found increase in mRNA levels of MMP9
with maximum in stage 3 about 490% higher than controls, also
affected the expression of TIMP, which mRNA levels were ele-
vated too. Obtained results could help surgeons decide if the pro-
gression of aortic aneurysm is too fast and give them a chance to
improve the lifetime and healthcare of patients suffering with
progressive TAA.
Supported by the VEGA 1/0873/16 grant project.
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Recently we identified a glycosylation disorder due to mutation
R290H in C-terminal domain of Nogo-B receptor (NgBR) in two
brothers (P1, P2) with scoliosis, retinitis pigmentosa and neuronal
defects. NgBR is evolutionary conserved protein localized in the
membrane of endoplasmic reticulum. Together with prenyltrans-
ferase, NgBR creates complex for dolichol synthesis, which is
essential for N-glycosylation. Dolichol intermediates are localized
also in membranes of Golgi apparatus, lysosomes or mitochon-
dria. Furthermore, dolichol biosynthetic pathway is intercon-
nected with biosynthesis of coenzyme Q10 — part of oxidative
phosphorylation system (OXPHOS).

Aim of our study was to analyze the impact of NgBR defi-
ciency on mitochondrial ultrastructure and functions.

Skin fibroblasts (P1, P2), muscle (P1), heart and brain (P2)
were analyzed. Activities of OXPHOS complexes were measured
by spectrophotometry, protein amount of selected subunits of
OXPHOS was detected by immunoelectrophoretic methods,
mitochondrial network was visualized using fluorescent micro-
scopy, mitochondrial ultrastructure and tissue organization were
detected by transmission electron microscopy.

Decreased cristae number, swollen mitochondria and
unequally distributed network were revealed in fibroblasts.
Reduced levels of OXPHOS subunits CoxIl and NDUFA9 as
well as lowered total amount of complex IV were found in
fibroblasts. Increased number of mitochondria and tissue fibrosis
was detected in heart. Upregulation of complex II and decreased
Q10 content was found in frontal cortex.

Our results indicate secondary mitochondrial dysfunction due
to a breakdown of the glycosylation pathway. The study of mito-
chondrial metabolism in congenital disorders of glycosylation
may contribute to the elucidation of pathomechanisms in unclear
metabolic diseases.

Supported by: AZVI16-31932A,
MITOCENTRUM 14-36809G.
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Effects of chronic exposures of selected heavy
metals on antioxidant enzyme activity of

freshwater snails Lymnaea natalensis

S. Mnkandla, A. Siwela, N. Basopo

National University of Science and Technology, Bulawayo,
Zimbabwe

Anthropogenic activities lead to the release and accumulation of
heavy metals in aquatic bodies. A report on the Bulawayo Lower
Mguza dam which receives domestic and industrial effluent from
Bulawayo city, in Zimbabwe, revealed high levels of the heavy
metals cadmium, copper, lead and mercury in water. The current
study therefore was aimed at investigating the effect of chronic
exposure of these metals on one of the antioxidant enzymes, glu-
tathione S-transferase (GST), of Lymnaea natalensis snails.
Groups of snails were exposed to heavy metals at concentrations
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reportedly found in the Wright dam, for 28 days. Water and feed
were changed daily, and samples collected at 1, 7, 14, 21 and
28 day intervals before analysing for inhibition of GST activity.
All heavy metals caused inhibition. Exposure to cadmium caused
58 — 60% inhibition from day 1- day 21, with a significant
decrease (P < 0.005) on day 28 (30%). Inhibition increased for
both copper and mercury exposures between days 1 and 21 with
high inhibitions on day 21 of 70% and 80% respectively. Day 28
showed a decrease in inhibition, albeit, insignificantly (P > 0.005)
with copper as compared to the mercury exposures which showed
25% inhibition. Variation in inhibition was observed with the
lead exposures. The results suggest that chronic exposures may
inhibit GST activity for a certain period, after which, inhibition
subsides, possibly due to adaptation.

P.1.5-054

Evaluation of the effect of clusterin rs2279590
single nucleotide polymorphism in
pseudoexfoliation syndrome risk and on

clusterin protein level in aqueous humor

D. Budak', B. Can Demirdégen', G. Ozgez, T. Mumcuoglu®
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Economics and Technology, Ankara, Turkey, ZFacu/ty of
Medicine, Gulhane Education and Research Hospital,
Ophthalmology Unit, University of Health Sciences, Ankara,
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Pseudoexfoliation syndrome (PES) is an age-related systemic dis-
order of extracellular matrix characterized by the presence of fib-
rillar deposits in the anterior segment of eye. Clusterin (CLU) is
a multifunctional glycoprotein that is accumulated in PES mate-
rial. CLU expression level is unexpectedly low in aqueous humor
of PES patients which could be due to single nucleotide polymor-
phisms (SNP) on CLU gene. This study aimed to investigate the
role of rs2279590 T/C SNP, the association between rs2279590
SNP and CLU protein level in aqueous humor in PES risk. The
study population for SNP study consisted of 130 PES patients
and 169 controls, while for aqueous humor analyses consisted of
9 PES patients and 17 controls. All samples were obtained from
Giilhane Education and Research Hospital, Ophthalmology Unit,
Ankara, Turkey. Genomic DNAs were isolated from whole
blood of subjects by a commercial kit. Genotypes were assigned
by real-time PCR. Total protein concentrations were determined
by Bradford protein assay and CLU concentrations were deter-
mined by ELISA in aqueous humor samples. T allele frequency
was 0.408 in PES patients and 0.388 in controls for CLU
1rs2279590 (P = 0.618). According to preliminary results of aque-
ous humor, CLU concentration was found as 0.169 + 0.140 ng/
ml in PES, 0.319 + 0.400 pg/ml in controls (P = 0.280). Aqueous
humor CLU proportion in total protein concentration was found
as 0.034 & 0.099% in PES, 0.174 £ 0.194% in controls
(P = 0.433). Aqueous humor CLU concentration and the propor-
tion of CLU in total protein was found as highest in TT geno-
typed PES patients and controls while lowest in CC genotyped
ones. These are the preliminary findings of a larger research pro-
ject and CLU rs2279590 SNP, aqueous humor total protein and
CLU concentrations are analyzed for the first time in Turkish
population in PES. This work does not point out a relation for
polymorphic allele in the risk for PES.

Acknowledgement: This study was supported by TUBITAK
(115S360).
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The association between connective tissue
growth factor (CTGF) rs6918698 polymorphism
and pseudoexfoliation syndrome, and the
effect of rs6918698 on aqueous humor CTGF

concentration

C. Kocan', B. Can Demirddgen', G. Ozge?, T. Mumcuoglu?
! Department of Biomedical Engineering, TOBB University of
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The production and accumulation of abnormal fibrillary material
in many ocular tissues causes pseudoexfoliation syndrome (PES).
Since excessive synthesis of microfibrillar components occurs in
PES, growth factors may have roles in pathophysiology. Connec-
tive tissue growth factor (CTGF) is a protein expressed in several
tissues, including the anterior chamber of eye. CTGF gene has
genetic polymorphisms including rs6918698 G/C single nucleotide
polymorphism (SNP) at position —945, in promoter. The pres-
ence of C allele for rs6918698 is critical for transcriptional sup-
pression of the CTGF gene which would reduce CTGF
production. Aim of this study was to investigate the effect of
rs6918698 polymorphism on CTGF level in aqueous humor and
for the risk of PES. Study population consisted of 130 PES
patients and 169 controls for SNP study. 8 PES patients and 16
controls were studied for aqueous humor CTGF concentration.
Blood and aqueous humor samples were collected by Giilhane
Education and Research Hospital, Ophthalmology Unit, Ankara,
Turkey. Genotypes were assigned by PCR followed by RFLP
analysis. CTGF levels in aqueous humor were assigned by
ELISA. The frequency of CTGF rs6918698 polymorphic allele C
was 0.477 in PES, and 0.432 in controls (OR = 1.199, P = 0.273).
Aqueous humor CTGF concentration was found as
3.70 £ 1.66 ng/ml in PES (n = §8), 4.21 £+ 2.44 ng/ml in controls
(n = 16) (P =0.903). In GG genotype, it was found as 3.48 ng/
ml in PES (n=1), 2.83 £ 0.69 ng/ml in controls (n=15)
(P = 0.435). In GC genotype, it was found as 4.41 + 2.0 ng/ml
in PES (n=4), 4.65%+ 261 ng/ml in controls (n=29)
(P = 0.873). In CC genotype, it was found as 2.81 £+ 1.20 ng/ml
in PES (n=3), 5.66+ 4.19ng/ml in controls (n=2)
(P = 0.319). These are the preliminary findings of the first study
analyzing the relation between CTGF SNPs and aqueous humor
CTGF levels. This work did not point out a role of rs6918698
for the risk of PES or CTGF level in aqueous humor.
Acknowledgment: This study was supported by TUBITAK
(1158360).
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Pro-inflammatory S100a9 protein involved in
the amyloid-neuroinflammatory cascade in
Alzheimer’s disease serves as a robust
biomarker differentiating early stages of
dementia

L. Morozova-Roche
Umea University, Umea, Sweden

We have demonstrated that pro-inflammatory protein S100A9
plays a critical role in the amyloid-neuroinflammatory cascade
leading to amyloid depositions and amyloid neurotoxicity in Alz-
heimer’s disease (AD). SI00A9 proved to be as a robust biomar-
ker differentiating early stages of cognitive impairment in AD in
conjunction with others such as AB(1—42) and tau-proteins. CSF
samples from 104 stringently diagnosed individuals divided into
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five subgroups were analyzed, including nondemented controls,
stable mild cognitive impairment (SMCI), mild cognitive impair-
ment due to AD (MCI-AD), AD, and vascular dementia (VaD)
patients. ELISA, dot-blotting, and electrochemical impedance
spectroscopy were used as research methods. The S100A9 and
APB(1—42) levels correlated with each other: their CSF content
decreased already at the SMCI stage and declined further under
MCIAD, AD, and VaD conditions. Immunohistochemical analy-
sis also revealed involvement of both AB1—42 and S100A9 in the
amyloid-neuroinflammatory cascade already during SMCI. Tau
proteins were not yet altered in SMCI; however their contents
increased during MCI-AD and AD, diagnosing later dementia
stages. Thus, SI00A9 and three other biomarkers taken together
and reflecting different underlying pathological causes can accu-
rately differentiate dementia progression and also distinguish AD
from VaD.

P.1.5-057
Association of ApoB and CETP genetic
variants with Type 2 Diabetes-related traits in

population from Bosnia and Herzegovina

A. Causevic-Ramosevac', S. Semiz>

]Bosnalijek d.d, Sarajevo, Bosnia and Herzegovina, 2 International
University, Sarajevo, Bosnia and Herzegovina

Genome Wide Association (GWA) studies have shown the asso-
ciation of SNPs rs673548, rs693 in ApoB gene and rs1800775 in
CETP gene with parameters of type 2 diabetes (T2D) and dia-
betic dyslipidemia. The aim of this study was to investigate the
association of these single nucleotide polymorphisms (SNPs) and
Type 2 diabetes and dyslipidemia in the population of Bosnia
and Herzegovina (BH).

Our study involved 352 patients with T2D and 156 healthy
subjects. Biochemical and anthropometric parameters were mea-
sured in all participants. DNA was extracted from the peripheral
blood for the purpose of genetic testing. Polymorphisms in ApoB
(rs673548, 1rs693) and CETP (rs1800775) genes were analyzed by
using Sequenom IPLEX platform. Our results demonstrated sig-
nificant associations for rs180075 polymorphism in CETP gene
with levels of fasting insulin (P = 0.020; P = 0.027; P = 0.044),
triglycerides (P = 0.046) and ALT (P = 0.031) activity in control
group. In group of diabetic patients, results showed a significant
association of rs673548 in ApoB gene with levels of fasting insu-
lin (P = 0.008), HOMA-IR (P = 0.013), VLDL-C (P = 0.037) and
CRP (P = 0.029) and rs693 in ApoB gene with BMI (P = 0.025),
systolic blood pressure (P = 0.027), fasting insulin (P = 0.037)
and HOMA-IR (P = 0.023) levels. Significant associations were
also observed for rs1800775 in CETP gene with triglyceride
(P = 0.023) levels.

This is the first study that examined the impact of variations
of candidate genes on a wide range of metabolic parameters in
BH population. Obtained results suggest an association of varia-
tions of ApoB and CETP genes with specific markers of T2D
and dyslipidemia. Further studies would be needed in order to
confirm these genetic effects in other ethnic groups as well.
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IL10 gene -1082G/A polymorphism analysis in

patients with keratoconus from Ukraine

A. Gorodna', R. Gulkovskyi', G. Drozhzhyna?, L. Livshits'

' Department of Human Genomics, Institute of Molecular Biology
and Genetics of the National Academy of Sciences of Ukraine,
Kyiv, Ukraine, Kyiv, Ukraine, 2SI “The Filatov Institute of Eye
Diseases and Tissue Therapy, AMS of Ukraine”, Odesa, Ukraine,
Odesa, Ukraine

Keratoconus (KC) is a bilateral non-inflammatory corneal ectasia
characterized by progressive thinning of the cornea. It is esti-
mated that the prevalence of KC varies from 50 to 230 individu-
als per 100,000 in the general population, dependent on ethnicity.
KC is the most common indication for corneal transplantation in
Ukraine. Keratoconus is a multifactorial disease, likely caused by
the interaction of multiple disease susceptibility genes and envi-
ronmental factors. Anti-inflammatory cytokine gene IL10 is
expressed in injured corneal epithelium. Mice model experiments
demonstrated that IL10 gene polymorphism -1082G/A
(rs1800896) significantly affects the level and functional activity
of encoded protein. Taking into the account that anti-inflamma-
tory cytokines provide elimination of inflammatory cells prevent-
ing ulceration, melting and neovascularization in cornea. We
have chosen IL10 rs1800896 as possible candidate for KC genetic
susceptibility. In our study rs1800896 was analyzed in group of
106 KC-patients and 100 healthy controls by PCR with following
EcoNI RFLP analysis. Comparative analysis revealed that fre-
quency of rs1800896 homozygous (AA) was higher in patients
with KC (25%) comparing to control group (19%). This data
did not reach the threshold for significance but show a trend
toward association between rs1800896 homozygous genotype
(AA) and KC development. The involvement of new patients
with KC and family members analysis now in progress to provide
additional evidence that IL10 gene polymorphism -1082G/A is
likely to contribute to KC risk.

P.1.5-059
The differential role of Ku in the HIV-1
replication: influence on integration and

transcription

E. Knyazhanskaya', A. Anisenko?, M. Gottikh®

'Chemistry Department, Lomonosov Moscow State University,
Moscow, Russia, °Faculty of Bioengineering and Bioinformatics,
Lomonosov Moscow State University, Moscow, Russia,
3Belozersky Institute for Physical and Chemical Biology,
Lomonosov Moscow State University, Moscow, Russia

The human Ku heterodimer is composed of two subunits: Ku70
and Ku80. Its main function is the binding of double-strand
DNA breaks during the first steps of the NHEJ repair process.
The involvement of the Ku heterodimer in the HIV-1 replication
has been shown in various reports. Ku affects different stages of
the viral replication cycle particularly the integration and tran-
scription. The integration can be influenced by the functioning of
Ku in the DNA repair machinery as well as by a direct stabiliza-
tion of the viral integrase (IN) by the Ku70 subunit. Earlier we
have shown that a stable complex is formed by recombinant
HIV-1 IN and Ku70 when both proteins are expressed in bacte-
ria. We performed a mutational analysis and showed that the
main binding site within IN and Ku70 is located in the N-term-
inal domain of Ku70 (a.a. 1-250) and the helix a6 of IN (a.a.
200-220) that links its catalytic and C-terminal domains. More-
over, alanine substitutions of amino acid residues E212 and L213
of IN significantly impede the complex stability not only when it
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is tested on recombinant proteins but also when the complex is
immunoprecipitated from cellular lysates. Additionally we have
shown that the cellular stability of HIV-1 IN is indeed positively
affected by Ku70 while the influence of Ku80 subunit is rather
weak. Furthermore, the integration of a single-round HIV-based
luciferase reporter vector in cell lines with a stably reduced Ku70
expression is significantly weakened. Using luciferase reporter
assay in human cells that are either depleted of or superexpress-
ing Ku70/Ku80/both we have shown that it is the Ku80 subunit
that is essential for positive transcription regulation. Altogether,
our results suggest a differential role for the two subunits of the
Ku heterodimer in the HIV-1 replication cycle. The work was
supported by RFBR grant 17-04-01178 and RSCF grant 17-14-
01107.

P.1.5-060

Modulation of hERG channel activity by scFv
antibody fragments

C. A. Harleyl, G. Starek?, D. K. Jones?, A. S. Fernandes',

G. A. Robertson?, J. Morais-Cabral'

IIBMC/i3S, Porto, Portugal, 2Department of Neuroscience, School
of Medicine and Public Health, University of Wisconsin, Madison,
Madison, WI, United States

Human ether-a-go-go related gene (hERG) potassium channels
play a critical role in the repolarization of the cardiac action
potential. Changes in hERG channel function underlie LQT2
syndrome and are associated with cardiac arrhythmias and sud-
den death. The amino-terminal cytoplasmic region of the hERG
channel contains a Per-Arnt-Sim (PAS) domain which has been
shown to be determinant of the characteristic slow deactivation
of the channel, whereas the carboxy-terminal region contains a
cyclic nucleotide binding (CNBh) domain. LQT2-associated
mutations map both to the PAS domain and the CNBh domain.
In order to specifically modulate hERG channel function we have
generated single chain variable fragments (scFv’s) using phage
display technology that bind to the PAS domain. Stable produc-
tion of two scFv proteins from E. coli has allowed the biochemi-
cal characterization of their interaction with isolated PAS
domain: scFv2.10 binds to the flexible PAS-Cap region with a
Kd ~250 nM whereas scFv2.12 binds to the globular region of
the PAS domain with a lower affinity of Kd ~4 puM. Using
in vitro binding assays we are currently mapping the region on
the PAS domain where scFv2.12 binds and looking at the effect
of both molecules on the interaction between the PAS and CNBh
domain. Addition of purified scFv protein to HEK293 cells
expressing hERG channel resulted in both giving an increase in
channel deactivation, however, there was a clear difference in
their effect on channel inactivation. Addition of scFv2.10 slowed
the time of entry into the inactivated state whereas scFv2.12
accelerated the time of recovery from inactivation: interestingly
for both molecules this resulted in an increase in total current
through the hERG channel. We are currently exploring these
molecules as unique biological tools for modification of hERG
channel function.
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Analysis of miRNA expression during the

progression of bladder cancer

P. Urban', M. Rabajdova', V. Sabolova>, V. Nagy?,

M. Marekova'

!Department of Medical and Clinical Biochemistry, Pavol Jozef
Safdrik University in Kosice, Faculty of Medicine, Kosice,
Slovakia, >Department of Urology, Faculty of Medicine, Pavol
Jozef Safarik University in Kosice, Kosice, Slovakia

Background: Bladder cancer is one of the most common urologi-
cal cancer and remains a source of significant morbidity and
mortality. Standard surveillance strategies of repetitive cys-
toscopy can be finessed through risk stratification, but are still
invasive and associated with both expense and patient discom-
fort. Molecules of miRNAs are involved in the most important
cellular processes, including apoptosis and proliferation. The
main function of miRNAs is post-transcriptional regulation of
gene expression. Ability of miRNAs to inhibit translation of
oncogenes and tumor suppressor genes implies their involvement
in the carcinogenesis. More than half of the genes encoding the
miRNA are associated with the development and progression of
various forms of cancer. Aims: Based on a study of the current
literature, we decided to identify miRNA expression profiles in
urine of patients suffering from different types and stages of
bladder cancer. Methods: For isolation of total miRNA from
collected urine samples (n = 20) was used urine purification kit.
Isolated miRNAs were transcribed into cDNA using microRNA
RT kit, in combination with the set of primers for amplification
of specific miRNAs. Final evaluation was done using Tagman
Advanced miRNA assay. Statistical analysis was done and results
were correlated with control group (n = 10). Results and conclu-
sion: Our results showed that specific miRNAs were in urine sig-
nificantly overexpressed in comparing to control group.
Expression levels for most of analyzed miRNAs reached the 2 or
3 times higher levels in samples of patients with non-infiltrating
urothelial carcinoma in comparing to infiltrating form of bladder
carcinoma. This comprehensive experimental approach will allow
to collect new findings on the progression or eventual recurrence
of the urothelial carcinoma, thus contributing to a more accurate
prognosis of the disease and improving the quality of life of
patients.
Supported by the VEGA 1/0372/17 grant project.

P.1.5-062

The study of molecular causes of disorders of
sexual development in patients from Ukraine
L. Livshyts', S. Chernushyn', G. Livshyts', A. Gorodna',

A. Brovko?, D. Kvacheniuk?

!Institute of Molecular Biology and Genetics, National Academy of
Science of Ukraine, Kyiv, Ukraine, 2ISIDA-IVF, Kiev, Ukraine,
Kyiv, Ukraine, 3State Institution “V.P. Komissarenko Institute of
Endocrinology and Metabolism of the National Academy of
Medical Sciences of Ukraine”, Kyiv, Ukraine

Disorders of sexual development (DSD) constitute an important
group of rare human diseases, with more than one affected baby
in every 4500 births. DSD are often associated with complica-
tions such as ambiguous genitalia, infertility and increased sus-
ceptibility to testicular or ovarian cancer. Unfortunately, our
knowledge of the genetic networks controlling sex determination
is limited. The goal of our study is to identify mutations underly-
ing unresolved DSD phenotypes — in novel DSD genes, or regu-
latory regions that lead to atypical gene expression. Clinical data
and blood samples are being collected by the Regional Centre’s
of medical genetics of Vinnytsya, Zaporizhzhya, Kherson,

The FEBS Journal 284 (Suppl. 1) (2017) 104-392 DOI: 10.1111/febs.14174
© 2017 The Authors. The FEBS Journal © 2017 FEBS



Monday 11 September

Chernigiv, Poltava, Zhytomyr, Simferopol and the State Institu-
tion V.P. Komisarenko Institute of Endocrinology and Metabo-
lism of the NAMS of Ukraine. The cohort of 43 patients with
different DSD phenotypes was collected. Using GTG-banded
chromosome analysis we identified 8 46,XX males and 35 46,XY
females (28 46,XY DSD (15 among 28 with androgenic insensiv-
ity), 2 46,XX DSD, and 2 45,X/46,XY DSD, 1 46,XX(26)/46XY
(3) DSD, 1 46,XY9phgh, 1 46X, del(x)(q21)). After PCR and
FISH analysis with CEP X, and WCP1-22,X,Y probes there of
five 46,XX males were determined as SRY-positive with Xp; Yp
translocation. In one of the rest three 46,XX males we analyzed
of CYP21A2 deletion/conversion in homozygous status. Sanger
sequencing analysis revealed intact SRY gene in 18 46XY females
from our cohort. As well frequent rs279895, rs376062302,
rs531364677, rs200423545 were determined in DMRT]1 gene and
rs915034 in NR5A1 gene which were not associated with DSD.
Exome sequencing analysis of two 46,XX SRY-negative male
and seven 46,XY SRY-positive females are in progress. WES
were performed on an Illumina HiSeq 4000 system. Only the
unique and novel DNA variants will be validated by conven-
tional sequencing and analyzed in the parents.

P.1.5-063
IPSC - based model for the study of molecular

mechanisms of spinocerebellar ataxia type 1
O. Lebedeva', A. Surdina', M. Bogomiakoval, A. Kharitonov',
A. Bogomazova1‘2, S. Klyushnikov3, S. Mlarioshkin®, S. Kiselev?,
G. Pozmogova', M. Lagarkova', E. Volovikov'

! Federal Research and Clinical Center of Physical-Chemical
Medicine of Federal Medical Biological Agency, Moscow, Russia,
Vavilov Institute of General Genetics RAS, Moscow, Russia,
3Research Center of Neurology, Moscow, Russia

The genetic reprogramming technology allows generation of
pluripotent stem cells from somatic cells. These cells, called
induced pluripotent stem cells (iPSCs) have the ability to self-
renew, and to differentiate into any type of somatic cells. Neu-
rodegenerative disorders are of particular interest for the disease
modeling with IPSCs and their derivatives due to the limited
access to the cells of human brain for research applications or
the limitations of of existing animal models. Spinocerebellar
ataxia type 1 (SCA-1) belongs to the class of polyglutamine neu-
rodegenerative diseases. This is an autosomal dominant disease
caused by the expansion of CAG repeats in the ATXNI gene
encoding the ataxin-1 protein, but the exact functions of both
normal and mutant ATXNI1 are largely unknown. SCA-1 is
caused by Purkinje cell death and degradation of the olive-cere-
bellar tracts, which leads to impaired coordination of movements,
and cognitive disorders. The severity of the disease depends on
the length of the CAG tract. In order to establish the first iPSC-
based model of SCA-1 we obtained and characterized iPSCs
from fibroblasts of 2 patients diagnosed with SCA-1 by lentiviral
transduction of OCT4, SOX2, c-Myc, KLF4. All iPSCs express
pluripotent state markers (Oct4, SSEA-4, Tra-1-60), have normal
karyotype, and form embryoid bodies. The directed differentia-
tion of SCA-1 iPSCs into neurons confirmed their ability to give
rise to Aldolase C-positive Purkinje neurons. We also generated
a set of modified antisense oligonucleotides allowing allele-speci-
fic ATXNI knockdown. Established system is suitable for SCA-1
mechanisms study, drug validation and screening. This work is
supported by the Russian Science Foundation grant #14-15-
00930.
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B cell depletion by anti-CD20 antibodies
entrains trabecular bone loss in mice

A. Kolomansky'?, N. Deshet-Unger'?, A. Ostrovsky',

S. Hiram-Bab', N. Ben-Califa'?, T. Liron'?, H. S. Oster'*,
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"Tel-Aviv University, Tel-Aviv, Israel, 2Deparlment of Cell and
Developmental Biology, Sackler Faculty of Medicine, Tel-Aviv,
Israel, > Department of Anatomy and Anthropology, Sackler
Faculty of Medicine, Tel-Aviv, Israel, *Sourasky Medical Center,
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B cell depletion by anti-CD20 antibodies (Abs) has revolution-
ized the treatment of B cell malignancies and autoimmune disor-
ders. As B cell homeostasis is linked to bone metabolism we
addressed the effect of anti-CD20 treatment on bone mass.

Ten-week-old female C57BL/6J mice were administered two
doses of 75 pg anti-mouse CD20 Abs two weeks apart. After
4 weeks, B cell content and immune-profile of bone marrow
(BM) cells were examined by flow cytometry. Bone morphometric
analysis was performed in the distal femur using pCT. For trans-
differentiation experiments, we tested the osteoclastogenic poten-
tial of flow-sorted B cell subsets in-vitro.

In mice with >90% splenic B cell depletion (5 out of 7), anti-
CD20 treatment induced a significant bone loss, ie. 25%
decrease in trabecular bone mineral density (30.1 £ 2.5 vs
40 + 3.7 mg HA/ecm®), 44% decrease in connectivity density
(103 £ 1.5 vs 18.9 & 2.8/mm’), 13% reduction in trabecular
number (2.8 £ 0.13 vs 3.24 + 0.13/mm), and 14% increase in
trabecular separation (p+, P < 0.05). In-vitro stimulation by M-
CSF and receptor activator of nuclear factor x-B ligand
(RANKL), induced the transdifferentiation of pro-B cells
(CD19" CD43highjgM ™), but not pre-B cells
(CD197CD43°¥IgM ), nor immature B cells (CD19"IgM™),
isolated from non-treated mice, into TRAP+ multinucleated
osteoclasts (OC) (16% =+ 3.7 vs 0.8% =+ 0.28 and 0.5% =+ 0.1
OC area, respectively). Moreover, only CD115" pro-B cells, but
not CDII5™ pro-B cells, gave rise to bone-resorbing OC
(18 £ 6.5% OC area vs none).

This is the first report demonstrating adverse skeletal out-
comes of pharmacological depletion of mature B cells. Our data
also suggest that transdifferentiation of pro-B cells into osteo-
clasts plays a role in this clinical condition.

P.1.5-065
Structural insight on the trigger mechanism of
abnormal cleavage of the amyloid precursor

protein transmembrane domain

0. Bocharova'2, A. Urban'?, K. Nadezhdin', P. Kuzmichev'?,
P. Volynskyz, E. Bocharov?, A. Arseniev'-

!Moscow Institute of Physics and Technology (State University),
Moscow, Russia, >Shemyakin-Ovchinnikov Institute of Bioorganic
Chemistry RAS, Moscow, Russia

The initial steps of the Alzheimer’s disease (AD) pathogenesis
remain puzzling still. More than half of mutations associated
with familial forms of AD were found in the amyloid precursor
protein (APP) transmembrane (TM) domain and juxtamembrane
(JM) regions. The pathogenic mutations presumably affect struc-
tural-dynamic properties of the APP TM domain, changing its
conformational stability, lateral dimerization and intermolecular
interactions, which can result in enhanced and alternative cleav-
age by y-secretase in membrane. We designed highly productive
system of cell-free expression and easy purification procedure for
APP JM-TM fragments of different length, as well as the
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fragments with familial AD mutations. The system allows us to
produce milligram quantities of the '*C/'*N-labelled APP frag-
ments for detailed NMR characterization of structure, dynamics,
and oligomerization. The fragments were solubilized in detergent
micelles and lipid bicelles for acquiring of proper high-resolution
NMR spectra despite low sample stability and aggregation. MD-
relaxation of obtained NMR structures in hydrated explicit lipid
bilayers provided a detailed atomistic picture of intra- and inter-
molecular interactions. “Australian” (APP L723P) mutation is
identified to be associated with autosomal-dominant AD. We
detected enhanced flexibility and partial unfolding of the C-term-
inal region of the TM-helix of L723P mutant compared to wild-
type peptide, which can facilitate the APP proteolysis at the e-
site. The L723P mutant gradually converts from o-helical to B-
conformation accompanied with high molecular weight aggre-
gates formation. The mutant APP TM fragments are shown to
be promising objects for elaboration the molecular aspects of -
secretase proteolysis. Understanding of the principle of different
length amyloidogenic peptides generation is necessary for ade-
quate tactics for AD treatment. The work is supported by the
Russian Foundation for Basic Research (project #17-04-02045-a).

P.1.5-066

Invasive properties of uropathogens and
catheter-associated biofilms formation

A. Gilyazeva', D. Kabanov!, M. Sharipoval, 7. Gimadeev?,

A. Mardanova'

Institute of Fundamental Medicine and Biology of Kazan Federal
University, Kazan, Russia, 2 Urology Division, Kazan Federal
University Clinic, Kazan, Russia

The ability to long-term persistence of uropathogens in the
organism can be linked both to biofilm formation and to the
capacity to penetrate the eukaryotic cells. We investigated the
ability of Klebsiella oxytoca strain to form biofilm in vivo (urolog-
ical catheter) and in vitro (plastic microplates) conditions. Using
the method of scanning electron microscopy (SEM) we examined
the surface of the urological Foley catheter from a patient with
prostate hyperplasia. On the inner surface of the catheter we
observed biofilm in which bacterial cells, matrix and blood cells
were visualized. On the surface of the outer silicone layer of the
catheter the biofilm with another architecture was detected. There
were identified a large number of fibrin fibers, blood cells and the
matrix inside it. The K. oxytoca strain was isolated from the bio-
film of the catheter and produced extended-spectrum beta-lacta-
mases (ESBL). Adhesive and invasive properties of bacteria were
investigated. Using the method of yeast agglutination assay we
showed that bacteria express type 1 fimbriae. When cultured on
natural urine bacteria formed long filamentous cells, which
apparently increased the adhesive properties of the pathogen. By
the method of SEM we showed that the bacteria adhere on the
surface of carcinoma cells of the bladder T-24 thus causing
changes in the morphology of cancer cells. Gentamicin method
has demonstrated the ability of K. oxytoca strain to invade the
T-24 cells. It showed that the cultivation on natural urine
increased the invasive properties of bacteria twice in comparison
to the cultivation on the LB medium. Treatment of biofilm by
the drug preparation of extracellular serine proteases of Bacillus
pumilus 3-19 (10 U/ml activity) reduced the density of the biofilm
by 50%.

The work is performed according to the Russian Government
Program of Competitive Growth of Kazan Federal University.
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The essentiality of CSNAP for CSN function

M. Fuzesi-Levi, G. Ben-Nissan, M. Kupervaser, Y. Levin,
T. M. Salame, M. Sharon
Weizmann Institute of Science, Rehovot, Israel

The COPY signalosome (CSN) is an evolutionarily conserved,
eukaryotic protein complex, which regulates the ubiquitin-26S
proteasome pathway by controlling the activity of cullin-RING-
ubiquitin ligases. As such it is critical for key cellular and devel-
opmental processes, including signal transduction, cell cycle pro-
gression, DNA repair and cancer. Recently, we discovered that
CSNAP (CSN Acidic Protein) is the ninth, stoichiometric subunit
of the CSN complex. Despite the fact that this subunit displays
less than 2% of the CSN total mass, our recent results show that
it has high functional significance. Depletion of CSNAP from
cells results in morphological changes, alterations in cell cycle
progression and alterations in the DNA damage response. More-
over, based on quantitative proteomic results we demonstrate
that CSNAP impacts the CSN-CRL interaction network and
hence the cellular levels of 26S proteasome substrates. Overall,
overall our results indicate that CSNAP is essential for the
proper function of the CSN complex.

P.1.5-068
Decoding HCMV latent gene expression

program using single cell transcriptomics

M. Shnayderl, A. Nachshon?, M. Schwartz?, N. Stern-Ginossar’
"Weizmann Institute of Science, Rehovot, Israel, *Wiezmann
Istitute of Science, Rehovot, Israel, (IIl) Wizmann Institute of
Science, Rehovot, Israel

The ability of the Human cytomegalovirus (HCMYV) to maintain
lifelong infection is attributed to the virus’ ability to establish a
latent state in specific types of cells, best characterized of which
are cells of the hematopoietic lineage. Reactivation from latency
in immunocompromised individuals leads to life threatening ill-
ness, emphasizing the need to better understand HCMV latent
state. Although there are a few well-characterized latent tran-
scripts, the full transcriptional program during latency remains
unclear. We harnessed the power of single cell RNA-seq to map
HCMYV transcriptome during latent infection in monocytes and
hematopoietic progenitors. Importantly, this approach allows the
exclusion of transcriptional reads originating from lytic cells and
enables the identification of diverse latent gene programs within
a cell population. Surprisingly, our analysis reveals the absence
of a unique latency associated viral gene expression program.
Instead we find that the low level gene expression in latently
infected cells resembles late lytic gene expression profile. Since
cells that carry latent virus in-vivo are very rare, obtaining high-
throughput data of naturally latent cells requires immense
sequencing output. We therefore took advantage of the massive
RNA-seq atlas generated by GTEx consortium to examine the
viral transcriptional program during natural latency. Importantly,
viral gene expression as was unveiled from these samples resem-
bled the single cell RNA-seq data; we identified low expression
of late lytic viral genes but no evidence for latency specific pro-
gram. Finally, this systematic survey in diverse human tissues
revealed that HCMV persistence in-vivo is not limited to the
hematopoietic system and is more prevalent than previously esti-
mated. Overall, our analysis transforms the current view on
HCMYV latency and illustrates how advancement in genomics
technologies can help shed light on complex host-pathogen inter-
actions.
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miR-132 overexpression is detrimental to
embryonic development, whereas its
conditional peripheral excess leads to lipid
accumulation

G. Hanin, N. Yayon, B. Efron, D. Greenberg, H. Soreq

The Silberman Institute of Life Sciences and The Edmond and Lily
Safira Center for Brain Science, The Hebrew University of
Jerusalem, Edmond J. Safra Campus, Jerusalem, Israel

MicroRNA-132 (miR-132) is a short non-coding RNA which has
been shown to regulate diverse pathways, including neuronal
development and acute stress reactions, epigenetics and inflam-
mation. However, the biological impacts of miR-132 excess dur-
ing embryonic development and in murine non-neuronal tissues
have not yet been compared. Here, we report that global overex-
pression of miR-132 under the ubiquitous H1 promoter impairs
normal embryonic development. Thus, fertilized eggs microin-
jected with an miR-132 gene under the control of an HI pro-
moter yielded predicted numbers of transgenic embryos at
embryonic day E10.5. However, by day El4.5, some transgenic
embryos underwent a resorption process; and no newborn pups
were positive for the transgene, after multiple rounds of injec-
tions. In comparison, wild-type embryos showed 100-fold
increases in endogenous miR-132 expression from E9.5 to PO.
Together, this suggested that unregulated overexpression of miR-
132 interferes with normal embryonic development between
E10.5-E14.5. A bioinformatics survey followed by pathway
enrichment analysis predicted multileveled involvement of miR-
132 targets in insulin signaling, fatty acid biosynthesis, glycolysis,
axon guidance, dorsal-ventral axis formation and TGFp signal-
ing, possibly attributing embryonic demise to impairments in part
of these pathways. Supporting this notion, we recently showed
that transgenic mice with inducible peripheral miR-132 overex-
pression presented phenotypes of hepatic steatosis and hyperlipi-
demia, increased body weight, serum LDL/VLDL and liver-
triglyceride levels, accompanied by increased hepatic pro-steatotic
transcripts and decreased hepatic miRNA-132 target transcripts.
Furthermore, antisense miR-132 suppression limited liver hyper-
lipidemia in fattened mice. Our findings highlight metabolic regu-
lation as a key function of miR-132, and predict that its impact
may both interrupt embryonic development and exacerbate lipo-
genesis in the adult liver.

P.1.5-070
The role of dual phosphatase MKP1 in

progressive hearing loss

A. M. Celayal‘z, J. M. Bermudez'?2, 1. Varela-Nieto'>>
"[IBM (CSIC-UAM), Madrid, Spain, *CIBERER (ISCiii),
Madrid, Spain, 31diPAZ (ISCiii), Madrid, Spain

Age-related hearing loss (ARHL) is is the most prevalent senso-
rial impairment of the elderly according to WHO. It is mainly
caused by the death of irreplaceable cochlear cellular popula-
tions. ARHL is commonly associated with cognitive deficit, social
isolation and depression. The onset and progression of the
pathology rely on genetic factors that are not well characterized,
and are often aggravated by environmental factors such as noise
exposure or ototoxic agents. The stress kinases, p38 and JNK,
are activated in response to insults that compromise cell integrity.
Their activation precedes cellular loss in different scenarios of
cochlear insult and its pharmacological inhibition has proved to
be otoprotective in animal models.

The MAPK phosphatases are natural regulators of the activity
of stress kinases and central elements in the cellular response
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triggered by these enzymes but their role in hearing loss has not
been studied. ABR and DPOAE hearing thresholds were mea-
sured, data analysis showed that Mkp/~'~ mice suffered prema-
ture and progressive hearing loss. Higher ABR latencies of wave
I indicated delayed transmission. Functional decline along life
correlated with morphological and cellular cochlear alterations.
Histological analysis and immunohistochemistry revealed loss of
sensory cells in the organ of Corti, degeneration of afferent spiral
neurons and loss of the spiral ligament fibrocytes and increased
macrophages infiltration. Gene expression data (RNA-Seq and
RTqPCR) confirmed that null mice showed pathological differ-
ences when compared with wild type mice, concretely deregula-
tion GSH synthesis and cycle enzymes, altered balance of pro-
and anti-inflammatory cytokines, apoptosis mediators. In sum-
mary, we show here that MKP1 deficiency causes an exacerbated
inflammatory response and accelerates progressive hearing loss.
This Work was supported by grant FEDER/SAF2014-AGEAR.
AC and JMB are supported by pre-doctoral contracts from
CSIC.
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The antimicrobial effect of the 5-((-)-
bornyloxy)-2(5H)-furanone derivative on gram-
positive bacteria
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Kazan Federal University, Kazan, Russia

Infection diseases caused by the multidrug resistant Gram-posi-
tive bacteria forming rigid biofilms that are non-permeable to
antibiotics appears a great challenge in healthcare. Therefore the
therapies based on combinations of antibiotics or use of agents
blocking bacterial biofilm formation seems to be a promising
strategy. In this context, some derivatives of 2(5H)-furanone are
known to exhibit antimicrobial effects and interfere with the AI-2
signaling pathways of Gram-negative bacteria. On the other hand
some other 2(5H)-furanone derivatives repress the growth of
Gram-positive bacteria. Here we show that chiral 5-((-)-borny-
loxy)-2(5SH)-furanone derivative inhibits the growth of Gram-
positive  (Staphylococcus aureus, S. epidermidis, Micrococcus
luteus, Bacillus subtilis and Bacillus spp.) with no effect on Gram-
negative (Escherichia coli, Pseudomona aeruginosa, Klebsiela pneu-
monie, Salmonella typhimurium, Enterobacter aerogenes) bacteria.
The minimal inhibitory concentrations determined by the broth
microdilution method in 96-well microtiter plates according to
the EUCAST rules for all Gram-positive bacteria were found in
the range of 8 — 16 mg/l. The concentrations suppressing the bio-
film formation of Gram-positive bacteria were equal to the
respective MICs suggesting that this compound demonstrates
rather antimicrobial than antibiofilm activity. Interestingly, the
bactericidal effect was observed only for Bacillus spp. purport-
edly its selective action, while bacteriostatic effect was detected
for S. aureus, S. epidermidis and Micrococcus luteus. In summary,
the 5-((-)-bornyloxy)-2(5H)-furanone derivative represents a
promising chemotype for anti-bacillary drug design.
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GLUT10 - lacking in arterial tortuosity
syndrome - facilitates dehydroascorbic acid
transport in the endoplasmic reticulum and

nuclear envelope

C. Németh', E. Margittai', A. Benedetti’, G. Banhegyi'
!Semmelweis University, Budapest, Hungary, >University of Siena,
Siena, Italy

GLUTI0 belongs to a family of transporters that catalyze the
uptake of sugars/polyols by facilitated diffusion. However, nei-
ther the subcellular localization of GLUTI10, nor its transported
ligand(s) have been clearly identified. Loss-of-function mutations
in the gene encoding GLUTI0 are responsible for arterial tortu-
osity syndrome, a rare connective tissue disorder mainly charac-
terized by tortuosity, stenosis and aneurysm formation of the
main arteries. The results presented here showed a perinuclear
distribution of GLUTI10 as demonstrated by immunocytochem-
istry in fibroblasts from healthy controls. Immunoblotting
revealed that GLUTI10 protein was present in the microsomal
fraction of the cells. Dehydroascorbic acid transport and accu-
mulation was markedly reduced in fibroblasts from arterial tortu-
osity syndrome patients and in GLUTI0 shRNAi-silenced
immortalized human fibroblasts whose plasma membrane was
selectively permeabilized. Re-expression of GLUTIO0 in patients’
fibroblasts restored dehydroascorbic acid transport activity. Mea-
surement of dehydroascorbic acid uptake in subcellular fractions
of fibroblasts showed that endoplasmic reticulum transport was
reduced in patients. GLUT10 protein produced by in vitro trans-
lation and incorporated into liposomes efficiently transported
dehydroascorbic acid. Lower intracellular ascorbate content was
measured in patients’ fibroblasts incubated in the presence of
physiological concentration of ascorbate. The present results
demonstrate that GLUTI10 is a dehydroascorbic acid transporter
in the endoplasmic reticulum and nuclear envelope. Furthermore,
they suggest that a reduced transport of dehydroascorbic acid
into the endoplasmic reticulum and nucleoplasm — where ascor-
bate functions as a cofactor for Fe’" /2-oxoglutarate dependent
dioxygenases — can be a causal factor of the pathomechanism in
arterial tortuosity syndrome.

P.1.5-073

Relationship between paraoxonase 1 (PON1)
promoter (-107T/C) and coding region
polymorphisms (192Q/R and 55L/M) and

Pseudoexfoliation syndrome

B. Can Demirdiigenl, G. Yakar', E. Goksoy', S. Demirkaya!,
C. Kogan', G. Ozgez, T. Mumcuoglu®

! Department of Biomedical Engineering, TOBB University of
Economics and Technology, Ankara, Turkey, >Ophthalmology
Unit, Faculty of Medicine, Guilhane Education and Research
Hospital, University of Health Sciences, Ankara, Turkey

Pseudoexfoliation syndrome (PES) is an age-related systemic dis-
ease manifesting itself primarily in the eyes and is characterized
by the accumulation of microscopic granular amyloid-like protein
fibers. When these fibers occlude Schlemm’s channels, intraocular
pressure increases and this condition is called Pseudoexfoliation
glaucoma (PEG). Glaucoma is one of the main causes of vision
loss in the elderly. Hence, early recognition and appropriate man-
agement of PES and PEG are important in the prevention of
blindness. However, the etiology of this disorder has not been
clearly understood. Pathogenesis of PES was suggested to include
oxidative stress. Paraoxonase 1 (PONI) is accepted as an impor-
tant anti-oxidant enzyme. Expression level and activity and/or
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stability of this enzyme is affected by genetic polymorphisms in
the promoter region (-107T/C) and coding region (192Q/R and
55L/M) of PONI gene, respectively. The aim of this study was to
evaluate the role of PONI -107T/C (rs705379), 192Q/R (rs662)
and 55L/M (rs8545860) single nucleotide polymorphisms (SNP)
in PES. Study population consisted of 70 PES patients and 70
control subjects. Blood samples were obtained from Giilhane
Education and Research Hospital, Ophthalmology Unit, Ankara,
Turkey. Genomic DNAs were isolated from whole blood samples
and all polymorphisms were determined by PCR-RFLP analysis.
192R allele frequency was found to be 0.257 in PES patients and
0.271 in controls (P = 0.786), while the frequency of 55M allele
was 0.350 in PES patients and 0.364 in controls (P = 0.679). The
frequency of -107C allele was 0.457 in PES patients and 0.429 in
controls (P = 0.630). The results of this study did not show any
association between PONI1 -107T/C, 192Q/R and 55L/M SNPs
and PES risk in a small Turkish population. These are the pre-
liminary results of a research project analyzing the relationship
between PON1 SNPs and the risk of PES and PEG.
Acknowledgment: This study was supported by TUBITAK
(315S190).
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Fingerprinting analysis of metabolites in
patients with rheumatoid arthritis and

osteoporosis in Kazakh population

7. Kachiyeva]‘z, S. Nurmoldin', N. Nakisbekov'

! Asfendiyarov Kazakh National Medical University, Almaty,
Kazakhstan, “al-Farabi Kazakh National University, Almaty,
Kazakhstan

Rheumatoid arthritis (RA) is the most common chronic autoim-
mune disease assosiated with severe destruction of joints and
often accompanied by osteoporosis (OP). The main goal of this
research is identifying metabolically interpretable genetic facrors
predispoding to manifestation and progression of RA, along with
its associated complication - OP as well as to positive/negative
response to RA treatment, in Kazakh ethnic sample. Collection
of clinical material and assesment of all participating individuals
in this project was carried out in the Almaty’s Rheumatology
Center, the University Clinic of the Kazakh National Medical
University (KazNMU), and the RA Center of the Semey’s State
Medical University. All participants in this project were included
in the study only after the signing of a written agreement,
approved by the Ethics Committee of the KazZNMU. We con-
ducted metabolic studies on the groups of patients with RA and
patients with RA complicated with OP. There was conducted an
isolation of polar and non-polar metabolites from serum, which
were further separated into the HILIC bond column by HPLC-
MS with the TOF (time-of-flight) detector. HPLC-MS was con-
ducted three times for each sample. Fingerprinting analysis of
metabolites by free acces software revealed differences between
the case and control cohorts and also demonstrated notable dis-
crimination between the RA and RA-OP cohorts. We intend to
perform further MS/MS of all those samples in order to discover
and approve every single metabolite. As a result of our research
we want to determine specific metabolically interpretable and reli-
able genetic factors along with metabolic pathways, which might
be shared or differed between RA and OP and might provide
insight into the extent to which the process of degenerative
changes occurs and progresses.
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UROD disorders: characterization of different
mutations in the Czech population and one
novel mutation in the UROD gene in the
Egyptian population

S. M. Farragl, 1. Mikula!, E. Richard?, V. Saudek®, H. de
Verneuil®, P. Martasek'

!Charles University First Faculty of Medicine, Prague, Czech
Republic, > University of Bordeaux, INSERM U1035, Bordeaux,
France, 3 University of Cambridge Metabolic Research
Laboratories and MRC Metabolic Diseases Unit, Cambridge,
United Kingdom

Uroporphyrinogen decarboxylase (UROD) is a cytosolic enzyme
that decarboxylases uroporphyrinogen III producing copropor-
phyrinogen III in the fifth step of the heme biosynthetic pathway.
Three metabolic disorders results from the decrease in the cat-
alytic activity of the UROD enzyme: sporadic porphyria cutanea
tarda (s-PCT), familial porphyria cutanea tarda (f-PCT), and
hepatoerythropoietic porphyria (HEP). s-PCT results from the
slight decrease in the UROD activity and is limited to the liver.
No mutations are found in the UROD gene. f-PCT, autosomal
dominant trait, due to a heterozygous mutation in the UROD
gene. In HEP, the UROD catalytic activity markedly diminish
between 5% to 30% of that of normal in all tissues due to
homozygous mutation or compound heterozygous mutation in
the UROD gene. We investigated the molecular defect in six
Czech patients with fPCT and two Egyptian patients with HEP
that were refered to our laboratory. Three different previously
reported UROD defects were identified in six patients with fPCT
from Czech origin. Non-sense mutation p.[GIn206];[=] in exon 6
in the UROD gene lead to a stop codon suggesting the synthesis
of a truncated protein. Three sequential point mutations (c.399-
401 delins CCA) in exon 5 in the UROD gene leading to the sub-
stitution from a non-polar amino acid (Valine) to the polar
amino acid (Glutamine) (V134Q). Finally, heterozygous splice
site mutation in intron 9 c. 942+1 G>A of the UROD gene was
identified leading to unproper splicing of the mRNA. In the
Egyptian patients with HEP, a homozygous mutation c¢.163T>A
in exon 3 of the UROD gene was identified leading to the substi-
tution of phenylalanine to Isoleucine at position 55 (F55I). The
relative activity of F55I mutant UROD was 19% of wild-type
towards pentaporphyrinogen I. This work was supported by
grants from Grant Agency of Czech Republic (14-36804G),
Charles University in Prague (PROGRES Q26/1LF, UNCE
204011/2012).

P.1.5-076
Structural analysis of human ANGPTLS, a

factor of important role in lipid homeostasis
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ANGPTLS (angiopoietin-like protein 8) is a recently identified
plasma protein that has the ability to modulate triglyceride (TG)
metabolism. Disrupted TG metabolism (including dyslipidemia)
is characteristic of the metabolic syndrome, type 2 diabetes and
obesity. The mechanisms regulating those processes are extremely
interesting and of potentially broad practical implications.
ANGPTLS binds and allosterically inactivates lipoprotein
lipase (LPL), a plasma triglyceride degrading enzyme. It was pos-
tulated that pharmacological counteracting of LPL inhibition by
ANGPL8 may prove an effective therapy in dyslipidemia.
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However the mechanistic basis for regulation of LPL activity by
ANGPTLS8 remain unknown. The structure of ANGPTLS, LPL
or complex of these proteins has not been determined, so it is
not known how ANGPTLS interacts with LPL and regulates the
activity of the enzyme. To gain an insight into this mechanism
we optimized the expression conditions for ANGPTLS in the
heterologous system in E. coli. We obtained an efficient expres-
sion of the protein in soluble form. Purification by affinity chro-
matography led to enriched ANGTPL8 preparation. We are
currently optimizing further purification by ion exchange chro-
matography and SEC. Based on bioinformatic analysis, possible
unstructured regions, which could potentially have a negative
impact on crystallization were removed. Crystallization trials
have been made for all protein variants, but up to date were
unsuccesfull. In the future we are going to evaluate the expres-
sion and crystallization of orthologues from different species.

P.1.5-077

Immunoprofile of coronary heart disease

H. Sadam', A. Pihlak’, A. Avarlaid®, T. Neuman',

P. Pussinen®, T. Timmusk3, K. Palm’®

! Protobios, Tallinn, Estonia, °Tallinn University of Technology,
Tallinn, Estonia, 3Institute of Chemistry and Biotechnology,
Tallinn University of Technology, Tallinn, Estonia, *University of
Helsinki and Helsinki University Hospital, Helsinki, Finland,
Helsinki, Finland, ’ Protobios; Institute of Chemistry and
Biotechnology, Tallinn University of Technology, Tallinn, Estonia,
Tallinn, Estonia

Objectives: Coronary heart disease (CHD) is a complex human
disease associated with inflammation and stress. The underlying
mechanisms and diagnostic biomarkers for the different types of
CHD remain poorly defined. Mimotope Variation Analysis
(MVA), a high-throughput next generation phage display plat-
form allows to delineate individual’s humoral immune response
associated with CHD.

Results: We performed MVA from sera of human subjects with
acute coronary syndrome (ACS) myocardial infarction (MI), and
healthy control (HC). Quantitative serologic profiles (immuno-
profiles) of millions of peptide antigens from 2 ul of sera sample
were obtained. Clustering analysis of the top 5000 peptide anti-
gens of individual samples revealed a highly prevalent serological
response to common pathogens (i.e., Chlamydia pneumoniae,
Helicobacter pylori, cytomegalovirus, and herpes simplex virus 1
and 2) in diseased. Interestingly, in MI patients the profile of
pathogenic response was targeted to different antigens (epitopes)
as compared with other cohorts. For example, the Helicobacter
pylori response was targeted to a specific epitope that was neither
CagA nor VacA indicating to a novel virulence pathway associ-
ated with an acute form of disease

Conclusion: Our studies using the state-of-the-art immunoprofil-
ing approach help to understand the underlying biological mech-
anisms involved in the pathogenesis of CHD; common infections
may serve as potential biomarkers to differentiation MI from
ASC and HC.
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Identification of autoantibodies against
fructose-1,6-bisphosphatase isolated from
serum of autistic children

A. Gonzdlez-Aguilar’, F. Villarroel-Espindola', J. Asenjo',

R. Francos®, M. Cuchacovich®, 1. T. Concha!, M. Gonzdlez-
Gronow*, J. C. Slebe'

! Instituto de Bioquimica y Microbiologia, Universidad Austral de
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Medicina, Medicina, Universidad de Chile/Hospital Clinico J.J.
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Autism is a complex disease characterized by behavioral deficits,
systemic metabolic abnormalities and the presence of serum
auto-antibodies targeting key proteins in the brain. Aberrations
of brain energy metabolism in autistic patients may involve mito-
chondrial metabolic dysfunctions within the CNS, a hypothesis
supported by frequent manifestations of lactic acidosis in autistic
children, apparently caused by a decrease in the rate of lactate
utilization in gluconeogenesis. Because the levels of fructose 1,6-
bisphosphatase (FBPase) and its substrate are at the core of the
gluconeogenic pathway and both might be involved in regulation
of cell survival, we hypothesized their link with neurometabolic
conditions and symptoms often observed in autistic children.
Using immuno-analysis techniques, we found anti-FBPase IgG in
autistic patient sera that cross-reacts with liver and muscle
FBPase (FBP1 and FBP2). This autoantibody does not affect
FBPase enzymatic activity or its susceptibility to AMP, suggest-
ing that the antigenic region is not in the FBPl functional
domains. We also evaluated the cytotoxic effect of these autoan-
tibodies in cell culture and in vitro assays using N2a cell line. The
results obtained by MTT assay and immuno-active caspase 3 sug-
gest that the presence of anti-FBPase 1gG is not harmful to the
cell. We conclude that autistic patients have a high level of auto-
antibodies, targeting both FBPase isoforms with undetermined
metabolic and cellular effects. Nevertheless, the possibility
remains that these antibodies may have a differential effect on
the FBPase isoforms that disrupts their protein-protein interac-
tion with other structural or metabolic targets. Sponsored by
FONDECYT 1141033.

P.1.5-079
Metabolomic characterization of Wolfram

syndrome 1 deficient mouse

R. Porosk', A. TerasmaaZ, R. Mahlapuu‘*, U. Soomets’, K. Kilk®
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Wolfram syndrome 1 is a rare autosomal recessive neurodegenera-
tive disease characterized by diabetes insipidus, diabetes mellitus,
optic atrophy and deafness. Mutations in the WFSI1 gene encod-
ing wolframin glycoprotein can lead to endoplasmic reticulum
stress and unfolded protein response in cells, but the pathophysi-
ology at organism level is poorly understood. In this study several
organs (heart, liver, kidneys and pancreas) and bodily fluids
(trunk blood and urine) of 2- and 6-month old WfsI knock-out,
heterozygote and wild-type mice were studied by untargeted and
targeted metabolomics using liquid chromatography-mass-spec-
trometry. The key findings include significant perturbations in
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pancreas and heart metabolism before the onset of related clinical
signs, glycosuria that precedes hyperglycemia and implies a kid-
ney dysfunction prior to the onset of classical diabetic nephropa-
thy. Glucose use and gluconeogenesis is intensified in early
syndrome stages, but later the energetic needs are mainly covered
by lipolysis. Furthermore, in young mice we detected liver and
trunk blood hypouricemia, which in time turns to hyperuricemia.

P.1.5-080
Serum vitamin D levels in patients with

chronic obstructive pulmonary disease

A. Unlii, S. Abusoglu, A. Sivrikaya, D. Eryavuz
Biochemistry Department, Medical School, Selcuk University,
Konya, Turkey

Background: Chronic Obstructive Pulmonary Disease (COPD)
is a chronic inflammatory disorder characterized by irreversible
and progressive limitation of expiratory airflow. COPD is now
considered to be a systemic disorder with multisystem involve-
ment. As an immunomodulatory effector, vitamin D can not only
boost innate immune responses upon infection but also regulate
adaptive immune responses. Our aim was to investigate serum
25-hydroxy vitamin D levels in patients with chronic obstructive
pulmonar disease (COPD).

Methods: 83 control, 139 COPD patients were enrolled to this
study. Participants with known systemic diseases, including car-
diovascular disease, renal disease, gastrointestinal disease, pul-
monary disease, acute infection, chronic inflammation and cancer
were excluded. Serum 25-hydroxy vitamin D levels were analyzed
with API 3200 ABSCIEX LC-MS/MS system.

Results: Serum serum 25-hydroxy vitamin D levels were signifi-
cantly higher in controls [18.2 (5-130) ng/mL] compared to
patients [12.8 (2-128) ng/mL] (P = 0.006).

Conclusions: Vitamin D deficiency might be used to find out
the mechanisms underlining COPD’s clinical progression. Treat-
ment with vitamin D analogs may contribute to decrease the
symptoms. The size of this contribution must be confirmed in
prospective observational and intervention studies.

P.1.5-081
Secretoneurin attenuates Ca2+-dependent

arrhythmogenesis
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Circulating secretoneurin (SN) levels are reported to predict mor-
tality in patients with myocardial dysfunction. SN has also been
observed to inhibit Ca?*/calmodulin-dependent protein kinase II
d (CaMKIId) activity, but the binding site of SN to CaMKII$ has
not been investigated. Additionally, whether elevation of SN pro-
tects against Ca> " -dependent arrhythmia is not established. Using
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pull down experiments and structural homology modeling, SN
binding was mapped to the substrate binding site in the catalytic
region of CaMKII3. SN attenuated isoproterenol (ISO)-induced
autophosphorylation of Thr287-CaMKII$ in Langendorff hearts,
and inhibited CaMKIId-dependent ryanodine receptor 2
(Ser2814-RyR2) phosphorylation. SN was also observed to
decrease RyR2 open probability in lipid bilayer experiments. In
line with CaMKII3 and RyR2 inhibition, SN treatment decreased
Ca®* spark frequency and dimensions in cardiomyocytes during
ISO challenge. Ca®>" wave frequency was reduced, which corre-
sponded with lower incidence of delayed after-depolarizations and
fewer spontaneous action potentials. SN treatment also reduced
the incidence of early after-depolarizations during ISO; an effect
paralleled by reduced magnitude of L-type Ca>" current. Based
on these protective actions of SN, we investigated SN levels in
patients with catecholaminergic polymorphic ventricular tachycar-
dia (CPVT) who are prone to Ca>"-dependent arrhythmia. Circu-
lating SN levels were increased in CPVT patients, while levels of
established biomarkers were unchanged. In conclusion, SN inter-
acts with the substrate binding site of CaMKII3, thereby inhibit-
ing its activity. A consequent reduction in RyR2 and L-type Ca®"
channel opening reduces incidence of early and late after-depolari-
zations. Production of SN may be an endogenous protective
mechanism in patients with pathological cardiomyocyte Ca’"
handling, supporting its role as an emerging biomarker.

P.1.5-082
The mutational profiles of PIK3CA and TP53
genes and some peculiar ultrastructural

aspects in breast cancer
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The PIK3CA gene is involved in the phosphatidylinositol 3-
kinase/AKT cellular signaling pathway mediating proliferation
and cell survival processes, thereby regulating tumor cell growth.
The TP53 is one of the most investigated prognostic or predictive
markers in many human cancers. The purpose of the current
study was to investigate the mutational status of the 7P53 and
PIK3CA genes in breast cancer; the molecular results were com-
pleted by some ultrastructural details of the tumors — stroma
interface during invasive growth of mammary carcinoma. In
order to perform molecular analysis and transmission electron
microscopic investigations, 22 samples of fresh breast tumor tis-
sue, have been analyzed by Sanger method, respectively the rou-
tine TEM protocol. In PIK3CA gene, mutational frequency was
36.36% (8/22). Three mutations (37.5%) were identified in exon
9, helical domain and five mutations (62.5%) in exon 20, kinase
domain. Regarding the frequency of somatic mutations in TP53
gene, the mutation rate was 27.3% (6/22) with a predominance
of deletion mutations (66.67%). Concerning the fine analysis of
the tumor — stroma interface, we refer only to the ability of
tumor cells themselves and telocytes (a recently described cell
phenotype) present also inside of the peritumoral stroma to pro-
duce small lipoprotein sacks termed extracellular vesicles. Our
results regarding the mutational status of PIK3CA and TP53
genes are in line with those in international database. As regards
the ultrastructural details, we have to consider the existence of
extracellular vesicles containing an appreciable diversity of
(macro)molecules (proteins, segments of genomic DNA, multiple
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forms of RNA, including miRNA, lipids, metabolites) that act as
mediators involved in cell-cell and cell-extracellular matrix inter-
actions, therefore having a high potential to be involved in mam-
mary tumor progression and control.
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Investigation of serum sclerostin levels in
children and adolescents with type-1 diabetes
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Introduction: Interaction between diabetes mellitus (DM) and
osteoporosis is a complex issue and needs careful evaluation. This
interaction is especially important in bone metabolism of children
with type-1 DM. Sclerostin is one of the factors modulating the
Whnt/b-catenin pathway which is essential for normal osteogene-
sis. Sclerostin supresses mineralization of osteoblastic cells, inhi-
bits osteoblast proliferation and promotes osteoblast apoptosis.
The aim of the present study was to measure serum sclerostin
levels in children and adolescents with type-1 DM and compare
with age- and gender- matched control subjects.

Materials and Methods: The study included 40 children and
adolescents with type-1 DM (19 males and 21 females) aged from
7 to 17 years and 40 healthy controls (18 males and 22 females)
aged from 6 to 17 years. Serum sclerostin levels were measured
by ELISA method using commercially available kit.

Results: Glucose and hemoglobin Alc (HbAlc) levels of chil-
dren and adolescents with type-1 DM were significantly higher
than that of the controls (P = 0.000). However, there was no sig-
nificant difference between sclerostin levels of the groups.
Discussion and Conclusion: Our result showed that serum scle-
rotin levels were not changed in children and adolescents with
type-1 DM.

P.1.5-084

Immune responses in patients with chronic
renal failure before and after transplantation
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Chronic renal failure (CRF) is the end result of chronic renal dis-
eases that characterized progressive loss in the number and func-
tion of nephrons. Worldwide, there are up to 400-500 million
patients with chronic renal failure, and number of patients is
increasing. Thus, the search markers at a very early stage of the
kidney disease, as well as rejection, being a challenge for the
medical community. The goal of this investigation was to analyze
the serum level of 27 cytokines in Chronic kidney insufficiency
(CKI) patients.

We examined serum from 240 patients and conditionally
healthy people using cytokine protein array kit Bio-Plex Pro™
Human Cytokine 27-plex Assay. Patients were divided into next
groups: 1) conditionally healthy donors, 2) patients at pre-dialysis
stage, 3) patients received hemodialysis, 4) patients before trans-
plantation, 5) patients after 1 year from transplantation, 6)
patients more than | year after transplantation.

The cytokine levels of IL-1b and IL-2, and receptor inhibitor
IL-1Ra were below level of detection. The level of IFN-g was not
significantly different in all groups. The levels of the remaining
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measured cytokines IL-4, IL-5, IL-6, IL7, IL-8, IL-9, IL-10, IL-
12 b, IL-13, IL-15, IL-17, chemokines IP-10, RANTES, MIPla,
MIP1b, MCPI, eotaxin, growth factors VEGF, FGFb, PDGFbb,
G-CSF and GM-CSF, as well as TNF-a were significantly higher
(p value < 0.05) in the dialysis patient group and before treat-
ment by compared with other groups. The data suggested that
both cellular and humoral immunity in all patients with CRF
was activated.

To identify early rejection markers among the cytokines, a
data from patients after rejection (8 patients) and other patients
after transplantation was separately analyzed in R environment
(www.r-project.org). However, no significant differences in the
level of cytokines from these groups of patients were observed.

P.1.5-085

The interaction of UDP-N-acetylglucosamine 2-
epimerase/N-acetylmannosamine kinase (GNE)
and alpha-actinin 2 is altered in GNE

myopathy M743T mutant

A. Harazi', M. Becker-Cohen', S. Hinderlich?, S. Mitrani-
Rosenbaum!

'Goldyne Savad Institute of Gene Therapy, Hadassah Hebrew
University Medical Center, Jerusalem, Israel, 2Beuth Hochschule
fuir Technik Berlin, Berlin, Germany

GNE Myopathy is a rare neuromuscular recessive disorder caused
by missense mutations in GNE, the key enzyme of sialic acid
biosynthesis. In an attempt to elucidate GNE functions that could
account for the muscle pathophysiology of this disorder, the inter-
action of GNE with a-actinins has been investigated. Surface plas-
mon resonance and microscale thermophoresis analysis revealed,
that in vitro, GNE interacts with a-actinin2, and that this interac-
tion has a 10-fold higher affinity compared to the GNE-a-actininl
interaction we previously showed. Further, GNE carrying the
M743T mutation, the most frequent mutation in GNE myopathy,
has a 10-fold lower binding affinity to o-actinin2 than intact
GNE. This decrease could eventually affect the interaction, thus
causing functional imbalance of this complex in skeletal muscle,
that could contribute to the myopathy phenotype.

In vivo, using bi-molecular fluorescent complementation, we
show the specific binding of the two proteins inside the intact
cell, in a unique interaction pattern between the two partners.
This interaction is disrupted in the absence of the C-terminal
calmodulin-like domain of a-actinin2, which is altered in o-acti-
ninl. Moreover, the binding of GNE to a-actinin2 prevents addi-
tional binding of o-actininl but not vice versa. These results
suggest that the interaction between GNE and a-actininl and o-
actinin2 occur at different sites in the o-actinin molecules and
that for a-actinin2 the interaction site is located at the C-termi-
nus of the protein.

P.1.5-086

Tau toxicity on plasma membrane Ca2+-
ATPase (PMCA) is prevented and reversed by
calmodulin

M. Berrocal', 1. Corbacho’, I. de Miguel"z, C. Gutierrez-
Merino!, A. M. Mata'

'Depto. Bioquimica y Biologia Molecular y Genética, Facultad
Ciencias, Universidad de Extremadura, Avda de Elvas s/n, 06006,
BADAJOZ, Spain, ?Servicio Extremenio de Salud, UME 3.1,
Hospital de Don Benito-Villanueva de la Serena, Serena, Spain

The maintenance of intracellular free Ca>* at the properly low
level in eukaryotic cells involves a system of high-affinity Ca®"
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membrane pumps. These transporters use the energy of ATP
hydrolysis to pump cytosolic Ca>" out of the cell (Plasma Mem-
brane Ca’*-ATPase, PMCA) or into internal stores (Sarco
Endoplasmic Reticulum Ca’"-ATPase, SERCA, and Secretory
Pathway Ca®*"-ATPase, SPCA). Increasing evidence point out a
link between Ca>* homeostasis dysregulation, aging and aging-
related diseases such as Alzheimer’s disease (AD). AD is charac-
terized by the accumulation of B-amyloid peptide in senile pla-
ques and neurofibrillary tangles of tau protein. In this work, we
show that calmodulin, the major endogenous activator of PMCA
prevents the inhibition of the Ca®>*-ATPase activity of PMCA by
tau and also reverses the inhibition of PMCA by tau. Further-
more, functional studies with native and truncated variants of
human PMCA4b pointed out that tau binds to the C-terminal
tail of PMCA, in a site located between the transmembrane
domain 10 and the calmodulin binding domain. These results
point toward a relationship between PMCA and neurodegenera-
tion by tau protein, and the role of calmodulin as a neuroprotec-
tive agent against one of the major molecular hallmarks of
Alzheimer’s disease.

This work has been supported by Grants from Ministerio de
Economia y Competitividad (MINECO, BFU2014-53641-P) and
Junta de Extremadura (GR15139), both co-financed by FEDER
funds.

P.1.5-087
Activity of the reproductive axis in the adult

female is modified by pre-pubertal stress

B. Bar-Sade!, O. Eden!, R. stogerz, G. Bentley3, P. Melamed'
"Technion, Haifa, Israel, >University of Nottingham, Nottingham,
United Kingdom, 3 Durham University, Durham, United Kingdom

Environmental conditions in early life can have a substantial
influence on female reproductive function. Earlier studies sug-
gested that the challenging environment encountered by young
pre-pubertal women may affect their subsequent fertility: menar-
che was delayed, they had lower salivary progesterone levels and
early menopause. Variation in reproductive function might be
determined by epigenetic regulation and, we hypothesized, this
might be due to changes in expression of key genes in the repro-
ductive axis. We established a mouse model for early life
immunological stress in order to investigate its effects on repro-
ductive function and elucidate the mechanisms involved. After
weaning, female pups were divided into two groups: one treated
for 7 d with 1.5-2.5% DSS in the drinking water to induce mild
colitis, while the other served as untreated controls. Vaginal
opening was assessed as a measure of puberty, and was signifi-
cantly delayed by 3.4 days compared to untreated littermates.
Furthermore, ovarian Pgr mRNA levels were significantly lower
in DSS-treated mice compared to controls, at 2-3 and 8-
12 month. Similarly, ovarian Lir mRNA levels were lower in the
treated mice at both time points, while mRNA levels of Amh,
which is produced in pre-antral follicles, appeared higher in ovar-
ies of the treated mice. These results suggest that ovarian gene
expression is altered long-term by the pre-pubertal treatment,
with possible implications for reproductive function and fertility.
Our preliminary breeding experiments revealed that the DSS-
treated mice are fertile, and the litter sizes significantly larger
than those of untreated controls. Taken together, our results sug-
gest that reproductive strategy in adult life is altered by pre-pub-
ertal treatment, and indicate that this might involve an increase
in numbers of follicles that start to develop in each cycle, perhaps
to increase the likelihood of reproductive success which, in
women, would also lead to an earlier menopause.

Th