
the long run, the transfection efficiency of pegylated liposomes in-
creases in comparison with the unmodified particles. The most effec-
tive transfection was achieved with the insertion of 4–6 mol % PEG in
the liposomes. It should be also noted that the structure of
thehydrophobic anchor in PEG-derivatives does not affect the
physico-chemical and biological properties of the particles.

This work was supported by the Russian Science Foundation (grant №
17-74-10111).
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ATP synthases are large multiprotein complexes found in all king-
doms of life and in cell membranes of prokaryotes as well as in
mitochondria and chloroplasts of eukaryotes [1]. Generally, the
complexes consist of two subunits, one of which is soluble and
another is embedded in the membrane. The membrane part includes
a so-called c-ring formed by 8 to 15 c subunits, which is rotating in
the membrane during ATP synthesis. Highly detailed atomistic
structures of isolated c-rings and whole ATP synthases have recently
become available [2]. Here, we present a computational approach
for obtaining models of c-ring-lipid complexes. The resulting
models are stable in simulations, and positions of lipid molecules
correspond well to those observed in experimental structures.
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Alignment of amino acid sequences by means of dynamic program-
ming is one of the popular sequence comparison methods. This work is
focused on the finding of microbial rhodopsin family-specific scoring
functions for global similarity matrix-based sequence alignment. We
constructed a set of substitution matrices based on sequence (RHOD1,
RHOD2) and structure (RHODS) alignment of microbial rhodopsins
using methods described elsewhere [1]. We examined performance of
developed substitution matrices along with several popular
(BLOSUM, VTML) and rare (JTT, PHAT, PFASUM) substitution ma-
trices for pairwise amino acid alignment of microbial rhodopsins in
two kind of tests. First, we compared alignments obtained with the
particular matrix with a reference alignment obtained from structural
superposition of corresponding proteins. We found that all matrices
demonstrate similar performance which was slightly better for family-
specific matrices RHOD1, RHOD2, and RHODS. Second, we
checked an ability of matrices under consideration to detect similarity
between type-1 rhodopsins and novel heliorhodopsin discovered re-
cently [2]. To this end, we tried to find probable heliorhodopsin ho-
mologues in SwissProt and PDB databases. In this test, matrices
showed very different performance. While BLOSUM and VTML

matrices were able to detect similarity with halorhodopsin in both
databases, PFASUM matrices did it only in PDB and the rest matrices
(RHOD1, RHOD2, RHODS, JTT, PHAT) failed the test.
The research is carried out using the equipment of the shared research
facilities of HPC computing resources at Lomonosov Moscow State
University [3]. The work is ongoing with the support of RFBR grant
17-00-00167K (KOMFI 17-00-00166).
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Emerging evidence suggest implication of immune system and in-
flammation in migraine. Thus, patients with migraine revealed signs
of systemic inflammation, such as elevated levels of several pro-
inflammatory cytokines including interleukin-1β (IL-1β), IL-6,
and tumor necrosis factor-alpha (TNFα) [1, 2]. In the frame of the
cholinergic anti-inflammatory pathway (CAP) theory, it has been
shown that acetylcholine (ACh) via nicotinic receptors inhibited
ATP-triggered release of the pro-inflammatory interleukin-1β [3].
However, it remains unclear whether it was inhibited at the P2X7
receptor level or at following stages.
To address this issue, in this project, we investigated ATP-induced
activation of P2X7-gated channels on peritoneal mast cells and test-
ed effect of ACh on opening of P2X7-gated channels. Freshly iso-
lated mast cells were stimulated with ATP alone, or in the presence
of ACh. To assess mast cells activation, we used a fluorescent dye
YO-PRO1, which penetrates the cell membrane through opened
P2X7-gated ion channels. Samples were analyzed using flow
cytometry.
We found that ATP largely increased P2X7 receptor-mediated uptake of YO-
PRO1 in mast cells. ACh also slightly increased YO-PRO1 uptake but this
cholinergic agonist did not reduceATP-induced dye uptake via P2X7channels.
Obtained data indicate that ATP efficiently opens P2X7 receptor large
pore associated with activation of inflammasome. The lack of inhibitory
effect of ACh suggests that its anti-inflammatory action is realized down-
stream of active P2X7-receptors.
This work was supported by RFBR KOMFI grant 17-00-00053 and per-
formed in the framework of the Russian Government Program of
Competitive Growth of Kazan Federal University. DN was supported
by EDUFI fellowship.
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