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(CD) signal in 350–600 nm range. The most pronounced CD

responses gain compounds with carboxyphenyl ribbed sub-

stituents. Here we explored the clathrochelates’ ability to induce

CD response upon binding to series of proteins of various struc-

ture and functionality: beta-lactoglobulin, lysozyme, trypsin,

lipase and insulin. Dependence of the binding to proteins on num-

ber (one/two/six) and isomery of carboxyphenylsulfide sub-

stituents in clathrochelate molecule was analyzed. In case of beta-

lactoglobulin, clathrochelates acquired the strongest CD responses

of different shapes and intensity; the most pronounced CD bands

(90 mdeg) gained by di-ortho clathrochelate. Binding to insulin

resulted in inducing the intensive CD response only by compounds

with six substituents (up to 76 mdeg for hexa-para isomer); CD

signals varied by the intensity and shape for different isomers. CD

bands induced by lysozyme were less strong (up to 13 mdeg for di-

meta isomer), had similar shape for all clathrochelates. CD bands

of clathrochelate series in presence of trypsin and lipase were

indistinct (1–4 mdeg). Thus, it is shown that the number and

geometry of ribbed substituents are important for clathrochelate

binding to proteins; these affect the fitting of the compound to a

binding site and determine the arrangement of the guest-host

assembly. Clathrochelates could serve as prospective scaffolds for

development chiroptical probes; to reflect the protein structural

peculiarities by distinctions in CD spectra, clathrochelates could

be adjusted by various number and isomery of substituents. The

project leading to these results has received funding from the

European Union’s Horizon 2020 research and innovation pro-

gramme under the Marie Skłodowska-Curie grant agreement No

778245.
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Hybridization of domestic and wild species is the promising way

to introduce the new capacities in farm animals. Here, we esti-

mated the gender influence on major lipids of lambs blood serum

of interspecies hybrids of Argali and domestic sheep with differ-

ent genotypes. Blood samples were collected before feeding from

female (n = 15) and male (n = 12) lambs at the age of 5 months.

The animals (of each gender) were divided among the three groups

according to their genotype: 1) hybrids of 25% Argali and 75% of

Romanov sheep; 2) hybrids of 18.75% Argali and 81.25% of

Romanov sheep; 3) purebred Romanov sheep. The cholesterol and

triglycerides concentrations by automatic analyzer ChemWell

(Awareness technology, USA) with Spinreact assay kits (Spain)

were measured. Kruskal-Wallis test (comparison of analog groups)

and U-test (effect of gender) were used for statistical analyses. The

female lambs of 2nd group had a higher concentration of triglyc-

erides (P < 0.01) in comparison with 1st group (+15.9%) and 3rd

group (+10.3%). Male lambs of 3rd and 1st groups had a higher

cholesterol concentration (P < 0.05) comparing to 2nd group at

4.8% and 6.5%, respectively. We found gender-related differences

in 1st group for cholesterol concentration (P < 0.05), in 2nd group

– for triglyceride concentration (P < 0.05) and in purebred Roma-

nov sheep (3rd group) - for both lipids (P < 0.05). Female lambs

had higher concentrations of lipid metabolites in comparison with

male lambs: +20.3% for cholesterol in the 1st group, +19.7% for

triglycerides in the 2nd group, +14.6% and 20.6% for triglycerides

and cholesterol, respectively, in the 3rd group. The patterns, estab-

lished in this study, indicated the essential differences in lipid

parameters between hybrid and purebred lambs as well as between

male and female lambs of the same genotype. This study was sup-

ported by Russian science foundation (project No. 14-36-00039).
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Digestive complex of Tenebrionidae insects
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Gliadins are widespread dietary proteins, which contain 10–30%
Pro and 30–50% Gln residues. Several toxic gliadins peptides,

resistant to proteolysis by human digestive enzymes cause autoim-

mune Celiac Disease in 1% of the susceptible human population.

Search for natural enzymatic systems, capable to hydrolyze glia-

dins is an urgent task. Tenebrionidae insects are stored product

pests and predicted hosts of such proteolytic system. Gliadins are

their main food proteins; therefore, tenebrionids should possess

enzymes capable to digest them. We have carried out a bioinfor-

matic search for proline-specific peptidases (PSP) in Tenebrio

molitor larval gut transcriptome and found 11 sequences homolo-

gous to human PSP. Combination of gene expression studies of

the larval gut transcriptome with biochemical localization experi-

ments allowed us to propose the digestive function for the highly

expressed secreted dipeptidyl peptidase 4 (DPP 4) and prolylcar-

boxypeptidase (PRCP), and also for tissue localized prolidase

(XPD). Previously we have shown that cysteine cathepsins (CC)

are the major post-glutamine cleaving endopeptidases (PGP) in

Tenebrionidae insects. We studied the effect of individual T. moli-

tor digestive PGP–CC and PSP–DPP 4 and PRCP, and combined

action of these peptidases on gliadins and suggested the hypotheti-

cal scheme of complete hydrolysis of c- and x-gliadins fragments

with PQQPFPQ repeats. At the first stage, CC can hydrolyze the

bond between two Gln residues. Resulting fragments are sub-

strates for DPP 4, which cleaves dipeptides from their N-terminus.

Remaining tripeptides can be hydrolyzed by PRCP. XPD may

complete gliadins degradation, cleaving final dipeptides. There-

fore, this natural complex provides complete gliadins hydrolysis

and has a high potential as a possible preparation for Celiac Dis-

ease enzyme therapy. This work was supported by RFBR grants

17-54-61008 Egypt_a, 18-04-01221_a; RFBR-National Intellectual

Development grant 17-34-80158 mol_ev_a.
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Moyzesov�a 11, Kosice, Slovakia, 33Department of Cellular
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Coumarin derivatives exhibit antitumor activities at different

stages of cancer formation through various mechanisms, such as

blocking of the cell cycle, the induction of cell apoptosis or the

inhibition of DNA-associated enzymes. In recent years, the O-
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