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Analysis of Mutations in Patients with Suspected Autosomal Dominant Form of the Parkinson 
Disease 
E. V. Filatova1, A. Kh. Alieva1, M. I. Shadrina1, M. V. Shulskaya1, E. Y. Fedotova2, S. N. Illarioshkin2, S. 
A. Limborska1, and P. A. Slominsky1 
1 Institute of Molecular Genetics, Russian Academy of Sciences, Moscow, Russia 
2 Scientific Center of Neurology, Russian Academy of Medical Sciences, Moscow, Russia 
correspondence to: Filatova Elena Vladislavovna 
e-mail: ilatovaEV@img.ras.ru 
Abstract: The Parkinson disease (PD) is a severe neurological disorder. Diverse genetic systems and 
environmental factors are involved in the pathogenesis of this disease. However, despite extensive research 
into the disease, its causes are not fully elucidated, and the exact spectrum of genes and mutations involved 
in the development of hereditary forms of PD has not been fully clarified yet. The present work is devoted to 
the analysis of mutations that lead to the development of monogenic forms of PD in patients with suspected 
autosomal dominant form of PD using Multiplex Ligation-dependent Probe Amplification (MLPA). We have 
identified several mutations (G2019S in LRRK2, heterozygous deletions of 2-3, 3-4 exons and heterozygous 
duplication of 2-4 exons in PARK2, deletion of 3 exon in PARK7) that lead to the development of PD in only 7 
people out of 70 (18.4%), which suggests the need for further search of new mutations, for example, using 
exome sequencing. In the future it will help to develop the molecular genetic tests for early preclinical 
diagnosis and risk evaluation of the development of PD, and to understand better the causes and 
mechanisms of this disease. 
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A Study of the Single Nucleotide Polymorphism Fragments of the aur Gene Metalloprotease Strains 
of Staphylococcus aureus Isolated from the Skin of Patients with Atopic Dermatitis  
Y. A. Tuyrin1,2, A.F. Shamsutdinov1, and R.S. Fassahov 
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Medical University, Kazan, Russia 
correspondence to: R.S. Fassahov 
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Abstract: Objective: to study the heterogeneity of internal fragments of the aur gene coding a proteolytic 
enzyme aureolysin in strains of Staphylococcus aureus with different enzymatic activity, which were allocated 
with the affected skin of patients with atopic dermatitis. Materials and methods: the study included 125 
patients aged 1 to 35 years old with the diagnosis of atopic dermatitis. 100 clinical strains of Staphylococcus 
aureus were studied in monoculture. Identification of the strains of Staphylococcus aureus in skin was 
performed using standard classical methods. Specific biochemical microtests using a set of APIs Staph 20 
(bioMerieux SA, France) were conducted to confirm the obtained results. Reference strains of S. aureus 
ATCC 29213, NCTC at 8.325 were used. Specific aur gene loci were detected by the method of multiplex 
polymerase chain reaction. Proteolytic activity was determined by the ability to split the substrate (human 
IgG, Sigma) into fragments using as inhibitors of matrix 0.01-0.1M solutions of sodium EDTA. The 
sequencing of the amplified areas of aur gene, including the preliminary stages of separation and purification 
of DNA, was performed by Syntol, Moscow. Results: different strains of the conservative plot amplicon 
fragment of aur contains up to 9 polymorphic nucleotides. The index of the nucleotide diversity for proteolytic 
active strains was less (Pi = 0.04) than for proteolytically inactive (Pi = 0.07), p < 0.05. It should be noted that 
all proteolytically active strains were isolated from the skin of patients with high and moderate severity of 
atopic dermatitis (67.8 ± 5.4 points on SCORAD scale) with erythematous form of the disease. The inactive 
strains were allocated in patients of older age with reduced severity of atopic dermatitis (with the dry form of 
skin lesions).  
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Francisella tularensis Strains Мolecular Typing Using the Multiple-Locus Variable-Number Tandem 
Repeat Analysis 
V. S. Timofeev, T. Y. Kudryavtseva, A.N. Mokrievich, V. M. Pavlov, and I. A. Dyatlov 
State Research Center for Applied Microbiology and Biotechnology, Obolensk, Russia 
correspondence to: A.N. Mokrievich 
e-mail: mokrievich@obolensk.org 
Abstract: Variable-number tandem repeat analysis (VNTR) of 25 loci was used for molecular typing of the 
Francisella tularensis strains isolated from different regions of Russia and the former Soviet Union. This 
approach allowed us to subdivide F. tularensis subspecies and determine genotype diversity with regard to 
the geographical prevalence. All 25 loci were examined for their ability to discriminate subspecies and local 
geographical group. 42 genotypes among the 58 investigated F. tularensis subsp. holarctica isolates were 
found using cluster VNTR analysis. 
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The Manganese-Induced Infidelity of the DNA Synthesis as a Possible Cause of Manganism 
A. V. Lakhin, V. Z. Tarantul, and L. V. Gening 
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correspondence to: A. V. Lakhin 
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Abstract: The impact of the 8 most common bivalent metal cations (Mg2+, Mn2+, Co2+, Cd2+, Zn2+, Ni2+, Ca2+, 
and Cu2+) on the operation of the whole complex of DNA polymerases in mice brain cell extracts was tested. 
A decrease in the fidelity of the DNA synthesis was observed in the presence of several metals; among them, 
Mn2+ caused the most significant effect. It was also demonstrated that this effect was mainly due to the DNA 
polymerase iota (Pol ι) activity. It is well known that occupational or environmental exposure to excessive Mn 
could lead to development of neurodegenerative diseases (e.g., manganism). However, the molecular 
mechanism underlying these pathologies is still unknown. Our results suggest that the neurotoxic effect of 
Mn2+ may be associated with local activation of highly error-prone Pol ι that increases incorrect DNA 
synthesis at elevated concentrations of this metal.  
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Genovariants of the Cholera Agent Biovar El Tor: Construction, Molecular-Genetic, and Proteomic 
Analysis 
N. I. Smirnova, D. A. Agafonov, E. Yu. Shchelkanova, S. P. Zadnova, A. V. Cherkasov, and V. V. 
Kutyrev 
Russian Research Anti-Plague Institute Microbe, Saratov 
correspondence to:  
e-mail:  
Abstract: Experimental modeling of origination of the virulent Vibrio cholerae El Tor genovariants is 
presented. It was demonstrated that the genovariants obtained did not differ from the natural genetically 
modified strains emerged in a natural population of the agent, either in phenotypical or genotypic properties. 
Using the PCR assay and sequencing techniques it was proved that the constructed genovariants carried a 
CTXClassφ prophage genome region with ctxB1 gene of the V. cholerae classical biovar in the chromosome. It 
is shown that the prophage structure alterations lead to the increase in the toxigenicity and virulence in the 
genovariants compared to the typical strain-recipient. Moreover, as regards proteomics, changes in the 
expression of 26 proteins that perform various functions in the cell, such as metabolism, energy exchange, 
transportation, etc., were demonstrated. The data are indicative of the impact that a new DNA region in the 
genome of the genovariants has on the expression level of different house-keeping genes. The results 
obtained testify to the fact that one of the mechanisms of the genovariant emergence in the natural 
populations of the agent can be horizontal gene transfer.  
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Molecular Evolution of the West Nile Virus 
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Abstract: Sixty eight nucleotide sequences encoding protein E of the West Nile virus (WNV) were used for 
the phylogenetic analysis and estimation of the evolution rate of the WNV. Nucleotide substitution 
accumulation rate was evaluated as 2,5 × 10–4 substitutions per site per year. Phylogenetic analysis and 
divergence time estimation carried out using the molecular clocks methodology showed that genotypes 1, 2, 
and 4 of the WNV circulated in the area of the European Russia with estimated divergence times from a 
common ancestor of approximately 2360, 2800, and 5950 years ago, respectively. The non-synonymous 
(dN) to the synonymous (dS) substitution values were found between 0.022-0.275 for the different WNV 
strains that were grouped by geographical and/or filogenetic characteristics. The highest dN/dS values were 
found in the group of WNV isolates coming from Russia and North America that have disseminated in these 
new regions over the past 14 years. Estimation of dN/dS for WNV shows that the dN/dS value can be used 
as an indicator of the intraspecies variability and for evaluation of evolution rate for new isolates of WNV. This 
confirms the hypothesis about of the favorable conditions for the wide dissemination and rapid evolution of 
different genotypes of WNV occurring from 2 up to 6 thousand years ago in modern geographical and 
climatic conditions. 
Key words: flaviviruses, phylogenetic analysis, synonymous and non-synonymous substitutions, molecular 
evolution, West Nile virus 
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Abstract: Genomic DNA extraction from Gram-positive bacteria is a laborious and time-consuming process. 
A rapid and convenient method was established to extract genomic DNA from a single colony as a PCR 
template. KOH-EDTA is used as a lysis buffer to disrupt the cell envelope, releasing genomic DNA, and Tris-
HCl (pH = 4) is then added to neutralize the lysate. The lysate can be used directly as a template for PCR 
amplification. 16S rDNA was successfully amplified from Gram-positive bacteria from the genera of Bacillus, 
Streptomyces, Micromonospora，Nonomuraea, Microbispora, and Staphylococcus. Amplification of the trpB 
gene indicated that this method could also be applied to the amplification of functional genes. Compared to 
colony PCR methods without KOH-EDTA, this method is extremely fast and efficient, and it is applicable to 
high-throughput PCR amplifications. 
Key words: PCR; DNA extraction; KOH-EDTA; Gram-positive bacteria. 
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