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Brief introduction of bioinformatics education in China

Q. Dai"*, W. Liu®*, M. Chen® **

! School of Life Science, Zhejiang Sci-Tech University, P.R.China

2 College of Mathematics, Physics and Electronic Information Engineering, Wenzhou University, P.R.China
3 College of Life Sciences, Zhejiang University, PR.China

4 Bioinformatics Society of Zhejiang Province, P.R.China

* e-mail: mchen@zju.edu.cn

Key words: education, bioinformatics, international cooperation

As an interdisciplinary field of science and technology, bioinformatics has become an
important part of many areas of biology. Bioinformatics in China has grown significantly
in the past decade despite a delayed and patchy start at the end of the 1980s by a few
pioneer scientists from other disciplines, most noticeably physics and mathematics, where
China’s traditional strength has been. In the late 1990s and early 2000s, rapid expansion of
this field was fueled by the Internet boom and genomics boom worldwide.

In China, more and more researchers are converted into bioinformatics from other
disciplines. Meanwhile, with the rapid development of economy and attraction of
excellency policy, more and more scientists return China after their formal training
overseas and join bioinformatics research. There are more than 30 bioinformatics related
societies/organizations are set up to promote the bioinformatics development. More and
more scientists from other countries, especially European countries, are drawn to work
in China by the improved research and funding environment. International cooperation
research institutes/centers are established, e.g. the Max Planck—Chinese Academy of
Science Partners Institute in Computational Biology in Shanghai, which employs a number
of European scientists and plays key roles in facilitating international collaborations.
Today, more than 30 universities offer undergraduate majors in bioinformatics, and
nearly 20 universities offer bioinformatics graduate programs at the PhD and Master’s
levels. The number of bioinformatics students is increasing every year. According to a
market estimation, average monthly salary for bioinformatics graduates with bachelor
degree is about 8,000 RMB Yuan. The country has educated more than 4,000 students,
but this is far from meeting the needs of more than 20 thousand of bioinformatics and
related companies in China.

In Zhejiang province, Zhejiang University is offering bioinformatics degree programs
at the PhD, Master’s, and Bachelor’s levels. Many other universities have carried out
the bioinformatics course, such as Zhejiang Sci-Tech University, Zhejiang University
of Technology, Hangzhou Normal University, Zhejiang Chinese Medical University,
Wenzhou University, etc. In addition to formal courses, most of the universities offer
bioinformatics training program to bench biologists.

The Bioinformatics Society of Zhejiang Province was established in 2013. It is a
registered NGO that meets all the legal and financial requirements given by the
government. The goal of the society is to provide a platform for bioinformatics scientists,
researchers, young students and publics, to create a network between institutions and
companies, and to encourage interdisciplinary communication and in-depth discussion.
We welcome members from board fields and support members and other persons
interested in obtaining advanced knowledge in the field, present current progress and
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expand the general knowledge and applications of bioinformatics. The society will work

with foreign societies, contribute to the further education of its members and organize

seminars, conferences and workshops. Our next annual meeting will be held this October

in Lishui city, Zhejiang.

We work on cooperation in bioinformatics education with Russian universities. We had

joint Sino-Russian grant project RFBR-NSCFC (finished in 2016), applied for new

research grants in the frames of BRICS initiative in 2018. Recent review papers and

special journal issue publications were organized by the international conferences in

Russia [1, 2].

Acknowledgements: The participation of MC at BGRS-2018 multiconference has been

supported by Russian Ministry of Science project 28.12487.2018/12.1.
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Statistical approaches for analysis of mapping quality for single-cell
sequencing data
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Motivation and Aim: Bioinformatics analysis is essential in providing biological insights
for single-cell experiments, such as detecting variants, quantifying gene expression, and
subpopulation detection. However, conventional tools developed for bulk-cell genomics
cannot be directly applied to single-cell sequencing data [1].
Methods and Algorithms: This low coverage characteristic of single-cell sequencing
data has posed difficulties in the variant calling procedure. Most bioinformatics tools
employ sequence read density to call variants [2]. Single nucleotide polymorphisms
and small insertions/deletions with low read support are excluded in conventional
bioinformatics tools. In genome assemblies, the low coverage and heterogeneity of
single-cell sequencing data also bring substantial disadvantages, leading to truncated
sequences with high numbers of sequencing artefacts. Recently, single-cell assemblers
such as SPAdes and IDBA-UD have been specifically developed to overcome the
challenge of amplification artefacts in single-cell sequencing and generate more precise
single-cell genomic assemblies. Common gene expression metrics such as Fragments
Per Kilobase Million/Reads Per Kilobase Million (FPKM/RPKM) do not address these
3’-end biases and thus have a limited application for sScRNA sequencing. Using own
scripts we investigated chromosome mapping quality and possible artefacts [3].
Results and conclusion: We applied or approaches to study Differentially Chromatin
accessed regions (DARs) and Diff Methylated Regions (DMR). The generation of
artificial data by mapping of generated reads to a reference genome is justified from the
point of view of reducing the benchmarking time. We will review current state of art of
mapping programs in this research area.
Acknowledgements: The research has been supported by RFBR. Computing done at
Siberian Supercomputer center SB RAS was supported by budget project No. 0324-2018-
0017.
References
1. YuanY. et al. (2018) Single-Cell Genomic Analysis in Plants. Genes (Basel). 9(1):E50.
2. Valihrach L. et al. (2018) Platforms for Single-Cell Collection and Analysis. Int J] Mol Sci. 19(3).
ii: E807.
3. IIzIaumenko F.M. et al. (2018) Novel read density distribution score shows possible aligner artefacts, when
mapping a single chromosome. BMC Genomics. 19(Suppl 3):92.
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miRNA interaction with 5’UTR, CDS, 3’UTR mRNA candidate genes
of breast cancer subtypes

D. Aisina*, R. Niyazova, Sh. Atambayeva, A. Ivashchenko
al-Farabi Kazakh National University, Almaty, Kazakhstan
* e-mail: dana.aisina03@gmail.com

Key words: breast cancer, subtypes, genes, miRNAs

Breast cancer subtypes are distinguished by a set of candidate genes involved in the
development of this disease. The expression of many genes is regulated by binding of
their mRNAs with miRNAs. It is required to identify which candidate genes can interact
with miRNAs. The MirTarget program defines the following features of binding: start
of the initiation of miRNA binding to mRNAs; localization of miRNA binding sites in
5'UTRs, CDSs and 3'UTRs; free energy of binding; schemes of nucleotide interactions
between miRNAs and mRNAs. mRNAs of many genes have miRNA binding sites with
overlapping nucleotide sequences (clusters) located in 5'UTR, CDS, 3'UTR. There
are cluster of three sites of different miRNAs in the 5S’UTR mRNA EPOR, MAZ and
NISCH candidate genes (her2 subtype), cluster of 11 sites in the CDS mRNA MAZ gene,
clusters of three sites and 17 sites in the 3'UTR mRNA BRCA2 gene and CDK6 genes,
respectively. Candidate genes of the triple-negative subtype are targets: in the S'UTR
mRNA CBL gene are 11 sites, mnRNA MMP?2 gene — five sites, nRNA RAB5A4 gene are
two cluster each of three sites, in the 3'UTR mRNA SFN gene — 18 sites. Candidate genes
of luminal A and B subtypes are targets: in the 5S"UTR mRNA FOXAI gene are 19 sites,
mRNA HMGA2 gene — 12 sites, mRNA TGFBI gene — two clusters of three and four
sites. There are clusters of four sites and three sites in the CDS mRNA /TGBI and SOX4
genes, respectively; clusters of three sites, four sites and five sites in the 3'UTR mRNA
SMAD3, SOX4 and GFBI genes, respectively. The organization of binding sites into
clusters several times reduces the proportion of binding sites in nucleotides in 5'UTR,
CDS and 3'UTR. Based on the results, associations of miRNAs and mRNAs candidate
genes are recommended for developing methods of breast cancer subtypes diagnostics.
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De novo sequencing, assembly and annotation
of Armillaria borealis genome

V. Akulova'*, V. Sharov', Yu. Putintseva', N. Oreshkova'-2, S. Feranchuk' >4,
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Motivation and Aim: Massive forest decline as a result of negative anthropogenic and
climatic effects, often aggravated by pests, fungi and other phytopathogens, has been
observed almost everywhere. Environmental changes can weaken trees and make fungi
more destructive. Forest conservation has become a serious issue, since the scale of tree
death caused by phytopathogenic fungus is enormous. Armillaria borealis (Marxm. &
Korhonen) is a fungi from the Physalacriaceae family widely distributed in Siberia and
the Far East and is also causing the root rot disease that weakens and often kills woody
plants. Our goal was to sequence de novo, assemble and characterize the genome of
Armillaria borealis and to obtain data that can be used to identify the fungi virulence
factors, such as target genes. We also intend to provide population genetics with reference
material to study forest populations of Armillaria spp.

Methods and Algorithms: The fungi material was collected from active mycelia of
A. borealis taken from the Abies sibirica trees died in 2015. DNA was sequenced using
the 250-bp insert paired-end libraries on the [llumina MiSeq platform at the Laboratory
of Forest Genomics of the SibFU. To evaluate the completeness of the gene set and
assembly, BUSCO was performed using Basidiomycota odb9 base. Coding regions were
identified in the genome using Exonerate; the EVidenceModeler and Augustus software
were used to predict genes. Finally, a functional annotation was done using predictions,
protein and transcript alignments, and assignments based on PFAM, InterPro and GO
ontology.

Results: The A. borealis genome assembly contained ~69 Mbp and was comparable
with 60 and 84 Mbp for the A. ostoyae and A. gallica genomes, respectively. The N50
for contigs equaled 15,659 bp. BUSCO results showed that 94.8 % of reference genes
were captured as complete single-copy BUSCOs. Functional annotation revealed 6,703
protein coding genes, which was comparable with 7,797 and 8,261 in A. ostoyae and
A. gallica, respectively, and provided important data for further comparative analysis.
Conclusion: We are currently reconstructing metabolic pathways of Armillaria core
genes and pathogenicity. This study provides much needed knowledge regarding the
woody plant fungal pathogenicity, and useful insights towards identifying specific genes
associated with pathogenesis and other metabolic functions.

Acknowledgements: This work was supported by research grant No. 14.Y26.31.0004
from the Government of the Russian Federation.
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Motivation and Aim: Mainly due to the worldwide aging problem, neurodegenerative
disorders have accounted for more than 70 % of all dementia and has obviously become
a serious health problem to be coped with. Here we present a bilateral collaborative
project in neurophysiology supported by SB RAS (Russia) and MOST (Taiwan) and
entitled “Developing the protein-concentrating nanofluidic chips for early diagnostics of
neurodegenerative disorder”. The goal of the project is to develop electrokinetic protein
preconcentration in nanofluidic channels which could be used to detect AP, AB-like
proteins and Lcn2 at low concentrations in plasma for early diagnosis of disease.
Methods and Algorithms: Registration of certain proteins at very low concentration in
peripheral plasma is expected to be a promising diagnostic approach at early stages of
neurodegenerative disorders (such as Alzheimer’s disease or Parkinson’s disease).
Results: We developed electrokinetic concentration of proteins in nanofluidic channels
which could be used to detect low concentrations of molecular biomarkers (AB, Ap-like
proteins and Lcn2) in plasma. The chips achieve the enrichment of proteins basing on the
exclusion-enrichment effect in a nanofluidic channel and are expected to preconcentrate
a sample up to 103-100-fold that would allow using routine immunodetection methods
for determining biomarker levels.
Conclusion: The proposed device is easy to operate and compact. We plan to use highly
sensitive immunoassay technology to detect different forms of AP, AB-like proteins and
their ratio and Lcn?2 levels in different tissues in several models of neurodegenerative
damage. Research groups of highly qualified biologists and physicists from SB RAS and
Taiwan were involved into the project and collaborated effectively [1, 2].
Acknowledgements: The research has been supported in part by MOST-SB RAS
Joint Research Projects in 2018-2020, RFBR and Computing was done at Siberian
Supercomputer center SB RAS (SSCC) with support by ICG SB RAS budget project
(No. 0324-2018-0017).
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Motivation and Aim: We present joint research project dedicated to the fundamental
problem of neurophysiology and metabolism related to the elucidation of the physiological
and molecular mechanisms of the disorders caused by aging and neurodegenerative
processes. The estimated economic burden caused by dementia related problems was
USS$ 18 billion in 2015 and would rise above $1 trillion by 2018. The common causes
of dementia in elderly are the Alzheimer’s disease, vascular dementia and dementia
with Lewy bodies (DLB). Our aim was to identify the opportunities to correct these
neurological pathologies and their related dysfunctions using experimental molecular-
biological and bioinformatics approaches.

Methods and Algorithms: The dementia has complex genetic background and shares high
comorbidity with metabolic diseases, diabetes, bipolar disorder, and alcohol addiction,
thus presenting socially important problem in Asian populations. There is evidence
of multi-factorial nature of these diseases. Based on population genetics analysis and
network models we select target genes regulating the diseases networks. We validate gene
targets experimentally as specific candidates for combined treatment. To understand the
genetic etiology of major neurodegenerative processes we model dementia with Lewy
bodies in mice to test drug effects on gene targets.

Results: We created original experimental model of DLB based on the combined effects
of a-syn and AP. Mice of transgenic B6.Cg-Tg (Prnp-SNCA*A53T)23Mkle/J strain
overexpressing a mutant form of the human o-syn were administered with Af into
the lateral ventricles of the brain. We used several steps of systems biology analysis
concluded by construction of experimental model in mouse. The original experimental
models of various forms of proteinopathy associated with the pathogenesis of DLB will
be used to study the immune characteristics and the severity of neuro-inflammation in
different brain areas that accompany neurodegeneration.

Conclusion: The results broaden the modern notion about the role of neuro-inflammation
in the pathogenesis of DLB as well as to evaluate the prognostic significance of the
concentrations of pro-inflammatory cytokines (TNF-alpha, IL-1, IL-6) in the blood as
biomarkers for the differential diagnosis of dementia with proteinopathy.
Acknowledgements: The research has been supported by Russian RFBR, Indian DST and
Chinese NSCF. Computing was supported by ICG SB RAS budget project 0324-2018-
0017.
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Motivation and Aim: The epigenetic mechanisms regulating phenotype expression could
be studied now using novel sequencing technologies. Based on the commonly accepted
definition, this term refers to all phenotypic variation that does not require a nucleotide
change in the DNA. The epigenetic regulation varies from molecular mechanism such
as DNA methylation to high order modification such as nucleosome positioning o
chromosome unfolding. In the last decade it is emerged the critical role of epigenetic
modification of long term exposure to environmental stress factors and stress response
in plants. In an environmental sustainability perspective, the alteration of epigenetic
regulation can also impact biodiversity.

Methods and Algorithms: The harmful effect of pollutants on human epigenetic control
is largely demonstrated, however the effects on plants and, more generally on a specific
ecological community, requires more studies. Several plants such as Arabidopsis, are
became a system model to study different molecular mechanisms. The high complexity
of plants genome organization requires to dedicate more studies in order to tackle the
different epigenetic regulation in these biological systems. This kind of research has
great impact in order to optimize the crop production under the pressure of climate
change and pollution. The new high-throughput molecular techniques have allowed to
enhance the capability to investigate the events that affect the epigenetic regulation.
We guess that a particular relevance can be assigned to the chemical modifications of
informational macromolecules (DNA and RNA) that could be considered as starting
point of epigenetic regulation.

Results and conclusion: The molecular investigation of epigenetic process is greatly
supported extensively by immunoprecipitation sequencing (ChIP-seq) and methylome
microarray. These high-throughput techniques permit to maps a large number of
methylated sites on DNA and to evaluate their role in transcriptional processes. The long
non coding RNAs seem to be involved in the control of trasncriptional process [1]. It
is also important to underline that ncRNA are also capable to contribute to nucleosome
positioning. We will review current state of art in this area in the frames of new joint
collaborative project.

Acknowledgements: The research has been supported by RFBR No. 18-54-00037.
Computing done at Siberian Supercomputer center SB RAS was supported by budget project
No. 0324-2018-0017.
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Motivation and Aim: Alternative splicing is a critical mechanism for expanding regulatory
and functional diversity from a limited number of genes. It is particularly complex in the
mammalian brain [1]. Glioblastoma is the most common and aggressive type of primary
brain tumor, accounting for 80 % of malignant astrocytomas. Therefore, it is critical that
the genetic pathways underlying the development of this type of cancer are defined.
Methods and Algorithms: The gene expression profiles of glioblastoma were obtained on
cell culture samples of primary glioblastoma isolated and processed for RNA extraction.
Transciptome profiling of normal brain samples and glioblastoma were done by Illumina
sequencing. We used set of computer tools applied recently to analysis of gene expression
in laboratory animals to study differential splicing events. To analyze alternative splicing
events in the transcriptomics data MATS (multivariate analysis of transcript splicing)
and rMATS (replicate MATS) were used as tools.

Results: We identified gene loci with highly significant differential isoforms expression.
The major GO entries for alternatively spliced genes were cytoskeleton and intracellular
(cytoplasmic) related genes. We found also genes of nuclear pore complex as
differentially expressed in NGB cell culture sample. During the analysis of differential
splicing events we found significant differences in splicing of three cancer associated
genes, in particular: APP (amyloid beta precursor protein), CASC4 (cancer susceptibility
candidate 4) and TP53.

Conclusion: Multiple alternative splicing transcripts have been identified as progression
markers, including generalized splicing abnormalities and tumor- and stage-specific
events.

Acknowledgements: The work was supported by RFBR, ICG SB RAS budget project
0324-2018-0017.
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Motivation and Aim: The mission of the School of Systems Biology (SSB) at George
Mason University (GMU) is to provide diverse population of post-baccalaureate and
graduate students with a research and educational environment that allows integration
of the various areas of molecular and cellular biosciences from a systems perspective.
To this end, the SSB offers research-based degree programs whose graduates go on to
pursue careers in academy, government agencies, private industry, higher education, and
health care.

Since mid-2000, SSB GMU offers MS and PhD programs in Biology/Biosciences as well
as in Bioinformatics and Computational Biology. In all four of these programs together,
current headcounts reached more than 150 students, with 40 students graduating each
academic year. Fifteen years long experience with managing these programs led us to
understanding that “traditional” MS (30-32 credits) and PhD (72 credits) programs do
not always fit the goals of post-baccalaureate students.

Results: To this end, two specialized non-degree Certificate programs were developed:
1) Graduate Certificate in Personalized Medicine (15 credits); 2) Graduate Certificate in
Bioinformatics and Computational Biology (15 credits). In each program, twelve out of
15 credits may be transferred to any “traditional” MS or PhD program offered by SSB.
As an example, the following groups are identified as target groups for enrolling in
Certificate Program in Personalized Medicine:

1) Non-Physician Healthcare professionals currently employed as healthcare
administrators, physician assistants, nurses and healthcare technicians, nutritionists,
dieticians, etc;

2) Recent BS or BA graduates seeking admission to medical graduate programs
(pre-med and pre-dental students);

3) Healthcare IT professionals, computational biologists and bioinformaticians with
attained degrees;

4) R&D professional in the Drugs and Diagnostics fields;

5) Sales and other professional in biomedical and insurance industry;

6) Bench scientists in different branches of biology (predominantly at BS and MS levels);
7) Health industry economists, Government policy makers and regulators, Patient
advocates and media experts;

8) Employees and associates of biomedicine-related investment funds.

Both programs were successful in collecting substantial amount of applications:
Certificate in Personalized Medicine (N = 14) was more attractive than
Certificate in Bioinformatics and Computational Biology (N=2). In 2017, Certificate was
then re-evaluated and expanded into Professional (non-Thesis) Masters in Bioinformatics
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Management, also made available as a hybrid online degree. Superior attractiveness of
Certificate in Personalized Medicine for potential applicants is explained by initial lack
of advertising and the fact that an inception of the programs, only a few educational
institutions offered training in Personalized Medicine. Given that this program responds
to a need in educated workforce that is able to understand, interpret and implement
recent discoveries in genomics, proteomics, and metabolomics in both basic and clinical
research settings, it provides its graduates a competitive edge over BS in Biology alumni
when they apply for professional jobs, even in absence of graduate degree.

By interviewing the students accepted to the Certificate in Personalized Medicine, we
found that an overwhelming majority of these students see the Certificate program as
a stepping stone toward the Master’s or PhD degree, which they typically intend to
complete within the same University.

Conclusion: Graduate certificate programs provide both motivation and flexibility
for careers in bioinformatics and biomedicine, and facilitate educational access for
professional populations of students by providing step-wise re-immersion into academic
environment.

Acknowledgements: Supported by the College of Science, GMU, Virginia, USA.
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Motivation and Aim: Aggression remains one of the important problems even in
developed countries. It is known, that aggressive behavior can be caused not only by
social factors, but also by genetic factors. For this reason, the analysis of gene expression
patterns — associated with aggressive behavior — is an urgent task. For the analysis of the
genetic basis of aggressive behavior in the Institute of Cytology and Genetics SB RAS
two rat lines were developed: aggressive and tolerant (non-aggressive).

Methods and Algorithms: In the work, the ventral tegmental area of the rat brain was
analyzed, containing dopaminergic neurons and responsible for motivation. RNA-
sequencing of the samples of the ventral tegmental region of the brain of aggressive and
non-aggressive rats was performed [1].

Results: As a result of the computer analysis of RNA-seq data, the expression of protein
genes — associated with dopamine and serotonin in the brain tissue of aggressive and non-
aggressive rats was assessed. Significant differences in the expression of the serotonin
and dopamine receptors, the dopamine transporter and the enzymes — responsible for the
synthesis and catabolism of serotonin and dopamine — were found.

Conclusion: The obtained results may be of interest both for the problem of aggressiveness
in fundamental science and for industry, for example, for breeders of animals.
Acknowledgements: The research has been supported by RFBR (grant No. 18-34-00496).
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Cigarette smoking is widely considered as the most important environmental risk fac-
tor for the development and progression of periodontitis (PD). Epigenetic modulation
caused by cigarette smoking may serve as the underlying mechanism for the increased
susceptibility of PD. However, although the impact of cigarette smoking on exaggerat-
ing the severity of PD has been well-documented, the condition that why patients with
the same clinical phenotype responded differently to therapeutic efficiency has still
largely unknown. Concerning interleukins (ILs) is the major cytokine participated in
the modulation and progression of numerous inflammatory diseases; the present study
is aimed to determine whether cigarette smoking would alter the methylation status of
ILs, and therefore, contribute to the therapeutic discrepancy following PD. A total of 167
patients consisting of 79 males and 88 females were recruited in this study. Well-trained
interviewers carried out the standardized personal interviews based on a structured ques-
tionnaire. Both the saliva samples and the clinical measurements [including the plaque
index (Pi), bleeding on probing (Bop), and pocket depth (Pd)] were taken at the baseline
and after the treatment of PD. The genomic DNA isolated from the gingival tissues was
modified firstly by sodium bisulfite and then analyzed for DNA methylation levels of
IL-1pB, IL-6, and IL-8 genes with direct sequencing. The levels of the cytokines were
further determined by the enzyme-linked immunosorbent assay. The results indicated
that patients suffered from PD with smoking behavior exhibited a higher percentage of
hypomethylation of IL-1b gene and expressed high levels of IL-1p, IL-6, and IL-8 than
that of non-smokers. Moreover, the degree of Pi, Bop, and Pd after treatment was more
evident in smoking patients, suggesting that the therapeutic efficiency of PD was nega-
tively correlated with the extent of epigenetic change. As changes in methylation profile
and subsequent increase in the expression of IL may be causally related to the poor re-
sponse of treatment following PD, our findings thus not only provide a useful strategy
for easy identification of patients at risk for poor therapeutic efficiency, but also helps
to reduce the treatment costs that form the health economic perspective for the society.
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Motivation and Aim: Eukaryotic genomes encode thousands of non-coding RNAs
(ncRNAs), which play crucial roles in transcriptional and post-transcriptional regulation
of gene expression. The computer analysis of transcription regulation in stress response
in crop plants is a challenging problem. Accumulating evidence indicates that ncRNAs,
especially microRNAs (miRNAs) and long ncRNAs (IncRNAs), have emerged as key
regulatory molecules in plant stress responses. We have summarized the current progress
on the understanding of plant miRNA and IncRNA identification, characteristics,
bioinformatics tools, and resources, and provided examples of mechanisms of miRNA-
and IncRNA-mediated plant stress tolerance [1]. Although remarkable progress has been
made in explaining the role of plant miRNAs and IncRNAs in plant adaption to stress,
mechanistic details are still limited.
Methods and Algorithms: With the advantage of the next-generation sequencing
technologies and bioinformatics approaches, a great number of ncRNAs have been
identified and characterized in plants, especially miRNAs and IncRNAs. miRNAs and
IncRNAs are two important types of ncRNAs in plants, which play important roles
in various biological processes. Rapid progress in high-throughput sequencing and
advancement of bioinformatics tools provide revolutionary ways for identification and
prediction of novel ncRNAs.
Results: In this work, we summarized the common bioinformatics tools and resource
of miRNAs and IncRNAs. In addition, recently-developed single-cell sequencing
and single-molecule sequencing will offer more opportunities to increase the number
of ncRNAs. Therefore, it is necessary to develop new bioinformatics methods for the
identification and functional analysis of ncRNAs.
Conclusion: Recent works show role of alternative splicing events in stress (draught)
response in bread wheat [2]. We continue work on integration of stress-response data and
gene sets using available data sources.
Acknowledgements: The research has been supported by RFBR 18-04-00483. Computing
done at Siberian Supercomputer center SB RAS was supported by budget project 0324-
2018-0017.
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Advances in RNA sequencing technologies and computational methodologies have
provided a huge impetus to noncoding RNA (ncRNA) study. Once regarded as
inconsequential results of transcriptional promiscuity, ncRNAs were later found to exert
great roles in various aspects of biological functions. They are emerging as key players in
gene regulatory networks by interacting with other biomolecules (DNA, RNA or protein).
Here, we provide an overview of ncRNA repertoire and highlight recent discoveries
of their versatile interactions. To better investigate the ncRNA-mediated regulation, it
is necessary to make full use of innovative sequencing techniques and computational
tools. We further describe a comprehensive work- flow for in silico ncRNA analysis,
providing up-to-date platforms, databases and tools dedicated to ncRNA identification
and functional annotation.
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Motivation and Aim: We suggest joint research project devoted to the development of
cell-free RNA (cfRNA) analysis technology using TOP-PCR. The project relies on the
expertise of Taiwanese group in TOP-PCR technology development and the experience
of Russian science team in gene expression and transcriptomics data analysis and
network reconstruction. The TOP-PCR technology [1] will be applied for analysis
of biomarkers in cancer and other diseases. Body fluid nucleic acid sequencing is a
powerful noninvasive approach for the diagnosis of genetic defects, infectious agents
and diseases. The success relies on the quantity and quality of the DNA samples.
Methods and Algorithms: Numerous clinical samples are either at low quantity or of
poor quality due to various reasons. To overcome these problems, Taiwanese group
have developed T oligo-primed polymerase chain reaction (TOP-PCR) for full-length
nonselective amplification of minute quantity of DNA fragments. TOP-PCR adopts
homogeneous “half adaptor” (HA), generated by annealing P oligo (carrying a phosphate
group at the 5’ end) and T oligo (carrying a T-tail at the 3’ end), for efficient ligation to
target DNA and subsequent PCR amplification primed by the T oligo alone.
Results: The preliminary results also showed that TOP-PCR is a superior method
for detecting apoptosis and outperforms the method adopted by Illumina for DNA
amplification.
Conclusion: We will analyze cancer mutations in cell-free DNA and develop methods of
gene network reconstruction and computer models of non-coding RNA interactions with
focus on cell-free RNA. Gene expression analysis will allow find biomarkers associated
with cancer, especially for glioblastoma [2]. The group will use text mining of science
literature and associate gene network reconstruction methods to find related genes and
RNA targets. Associative gene network reconstruction will be based on ANDVisio
and ANDSystem tools; gene network modeling will be based on TRRD and GeneNet
databases developed at ICG SB RAS. The project has fundamental role for biomarkers
studies and could be applied for wide range of biotechnology problems.
Acknowledgements: The work was supported by RFBR No. 18-29-09105 and ICG SB
RAS budget project No. 0324-2018-0019.
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Motivation and Aim: DNA repeats are abundant in eukaryotic genomes and illustrated to
play a crucial part in genome evolution and regulation. To identify various repeats and
classify them into different families are the key aspects of previously related researches.
And a large number of approaches are proposed to detect and annotate repeat elements
in the genome. While a few de novo repeats identification methods are able to generate
quantitative repetitiveness map of genome sequences based on word counting algorithms.
However, characteristics of such repetitiveness pattern are not well recognized and the
applications are still limited. Therefore we developed a software named Repeater that
quantifies the sequence repeatability, which is defined as a genome property to reflect the
sequence repetitive level.

Methods and Algorithms: Repeater mainly consists of three parts. In the first part, we
presented min tree, a modified suffix tree data structure, to compute all the exact repeats
in the genome. The min tree is realized in Java and contains less redundant information
than the suffix tree and able to run in linear time and space. Next, we transformed the
fragmented sequence data originated from repeater-core to repeatability map. Both
Single Nucleotide Repeatability (SNRP) and Sequence Average Repeatability (SARP)
can be generated to represent the repeatability at single base and sequence region level.
After we got the genome sequence repeatability map, MACS2 was utilized to capture the
peaks which represent the highly repetitive regions.

Results: The analysis shows that Repeater performed well at identifying the highly
repetitive sequences in the genome by determining the peak regions of repeatability map.
And we found that repeatability map is complementary to the mappability track, so it
may also useful in reads mapping check. Combined with ChIP-seq and DNase-seq data,
highly repetitive regions identified by our tool are related to epigenetic modifications and
chromatin accessibility. That indicates the potential capability of repeatability to serve
as a genome feature for further structure and function predictions. The software and an
online testing program are freely available at http://bis.zju.edu.cn/repeater. And we also
provide repeatability track of common model species implemented with JBrowse on the
website.

Conclusion: We developed a software Repeater to quantify the genome sequence
repeatability. Highly repetitive regions in the genome can be efficiently detected on the
basis of repeatability map. And we demonstrated that repeatability may be useful for
reads mapping check and chromatin accessibility prediction.

Acknowledgements: We are grateful to the members of Ming Chen’s laboratory for
helpful discussions and comments.
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Motivation and Aim: The great evolution of plants led to increasing during plant
complexification: 5,700 species of green algae combined in 360 genera exist today.
With changing of complexification of plants the specific transcription factors (TF) in
plant genomes also have been changing with time as well as TF binding sites [1]. The
question to figure out is: “How the presence of a TF changes the genome sequence?”
What did evolved first? Does the transcription factor change first and then this created
binding sites or are there already binding sites in the genome of the ancient one and the
transcription factor evolved the binds of these one?
The idea is to look for TFBS in genomes with or without the TF and test whether
enrichment is detectable overall [2]. The work requires full-genome analysis of the
families of certain plants as well as highlighting the best results (best TFBS scores
among all).
Methods and Algorithms: Although many algorithms for recognizing TFBS exist, tools
for using the DNA binding models they generate are relatively scarce and their use is
limited among the biologist community by the lack of flexible and user-friendly tools.
We use a suite of tools “Morpheus” to analyse transcription factor binding sites (TFBS)
on DNA sequences [3]. As input, the program uses a set of sequences in FASTA format
and a PWM (Position Weight Matrix) and Python language to write scripts. We use
library Matplotlib to get a graphic interpretation of our results (histograms for best TFBS
representing at density and arrangement in their vicinity (probability of detecting others,
relative position [like ER-IR-DR or 10N distance for ARFBS, high density for LFY or
MADS also 10N]).
Availability: “Morpheus” is available at http://biodev.cea.fr/morpheus/
References
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Motivation and Aim: Aging is the single largest risk factor for chronic diseases.
However, little is known about a genetic overlap between complex age-related diseases.
The senescence-accelerated OXYS rats selected in the ICG SB RAS (Novosibirsk)
are a good model to identify the pathways that modulate the onset and progression
of multiple age-related diseases as these rats develop a phenotype similar to human
geriatric disorders including cataract, age-related macular degeneration-like retinopathy
and neurodegenerative pathology of the brain with features of Alzheimer’s disease. We
hypothesize that the senile cataract development can serve as a biomarker of systemic
changes associated with aging. The aim of our work is to investigate the transcriptome of
OXYS rats and to identify the mutations (SNPs) in genes associated with cataract, which
can potentially contribute to the development of accelerated aging.

Methods and Algorithms: We used the RNA-Seq data obtained from sequencing of
prefrontal cortex, retina and hippocampus of senescence-accelerated OXYS and WAG
(control) rats. Positions of SNPs within the aligned reads relative to the reference
genome (Rnor 6.0) were identified using SAMtools (v. 0.1.17) utilities. The mutation
was considered as reliable SNP if it was detected in at least 3 OXYS rats in homozygous
state and was not present in any of the WAG rats. The effect of an amino acid substitution
on protein function was predicted by the Variant Effect Predictor Web service; the
consequence type, SIFT score and prediction were obtained for each variant. The list of
genes associated with cataracts was compiled according to NCBI, Cat-Map, and KEGG
Disease databases.

Results: In the genome of OXYS rats 52539 SNPs overlapped with 11684 transcripts
representing 8012 genes. In 328 cases the substitutions can result in significant structural
rearrangements (high impact effect) of the transcripts. Among the non-synonymous
substitutions 254 have a deleterious effect on the structure or function of the protein
product according to the SIFT algorithm. We revealed 543 described and 614 novel SNPs
related to 255 genes that can be associated with cataract development in OXYS rats.
4 of this genes, Pex2, Nbn, Rabl8 and Prss56 have SNPs (rs198310567, rs105362013,
rs106234270 and rs106604882, respectively), which are expected to exert a deleterious
effect on the structure or function of the encoded proteins. These polymorphisms are also
described for SHR/OLAIPCYV and SD rat strains, which were not earlier tested for signs
of cataract. It is known that mutations in these genes are associated with mitochondrial
diseases, nervous and cardiovascular disorders, consistent with the complex manifestation
of the senile phenotype in OXYS rats.

Conclusion: The results of the study may serve as a background for further verification
of SNPs contribution to the development of complex age-related diseases.
Acknowledgements: Supported by the RFBR (project No. 18-015-00336, No. 18-315-
00216).
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Motivation and Aim: Accurately predicting direct targets of transcriptional regulators is
necessary to understand gene expression regulation. Predicting these targets typically
leads to a large number of false positives, and usually corresponds to searching for
high-scoring binding sites in the upstream genomic regions. In contrast to the common
approach, we here propose a novel concept, where overrepresentation of the scoring
distribution that corresponds to the entire searched region is assessed, as opposed to
predicting individual binding sites.
Methods: As opposed to predicting individual binding sites, we here propose a novel
concept, where the entire searched region is scored, and overrepresentation of this scoring
distribution is assessed [1]. We implement this concept through both Kolmogorov—
Smirnov (KS) and Anderson—Darling (AD) tests, where both allow straightforwardly
predicting P-values for each target.
Results: We first apply this approach to pleiotropic bacterial regulators, including 70
(housekeeping bacterial ¢ factor) whose target prediction is a classical bioinformatics
problem characterized by high number of false positives. We show that KS based
approach is both more accurate and faster compared to AD, departing from the current
paradigm of AD being more accurate (though slower). Moreover, KS has a significantly
higher accuracy compared to the standard approach, while straightforwardly assigning
well established P-values to potential targets. Secondly, we apply the method to ChIP-
seq data analysis, to test how it can predict bacterial transcription targets in vivo. While
we find a good correspondence between computational predictions and in vitro binding
data, both of them correlate significantly worse with in vivo data [2].
Conclusion: New KS based method proposed here, which assigns P-values to fixed
length upstream regions, provides a fast and accurate approach for predicting bacterial
transcription targets. Binding of transcription factors in vivo may be significantly
influenced by factors other than binding energy, even in bacteria where this binding does
not happen in the chromatin context.
Acknowledgement: This work is supported by the Swiss National Science Foundation
under SCOPES project number 127370 152297 and by the Ministry of Education and
Science of the Republic of Serbia under Project number ON173052.
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Motivation and Aim: Computer studies of miRNA in stress response in plants present
a challenging problem. Eukaryotic genomes encode thousands of non-coding RNAs
(ncRNAs), which play crucial roles in transcriptional and post-transcriptional regulation
of gene expression. The computer analysis of transcription regulation in stress
response in crop plants is important. ncRNAs, especially microRNAs (miRNAs) and
long ncRNAs (IncRNAs), have emerged as key regulatory molecules in plant stress
responses. We summarized the current progress on the understanding of plant miRNA
and IncRNA identification, analysis, usage of bioinformatics tools and resources [1].
Although remarkable progress has been made in explaining the role of plant miRNAs
and IncRNAs in plant adaption to stress, mechanistic details are still limited.
Methods and Algorithms: We used available databases for this review. With the advantage
of the next-generation sequencing technologies and bioinformatics approaches, a great
number of ncRNAs have been identified and characterized in plants, especially miRNAs
and IncRNAs. miRNAs and IncRNAs are two important types of ncRNAs in plants,
which play important roles in various biological processes. Rapid progress in high-
throughput sequencing and advancement of bioinformatics tools provide revolutionary
ways for identification and prediction of novel ncRNAs.
Results: In this work, we summarized the common bioinformatics tools and resource
of miRNAs and IncRNAs. In addition, recently-developed single-cell sequencing
and single-molecule sequencing will offer more opportunities to increase the number
of ncRNAs. Therefore, it is necessary to develop new bioinformatics methods for the
identification and functional analysis of ncRNAs.
Conclusion: Recent works show role of alternative splicing events in stress (draught)
response in bread wheat [2]. We continue work on integration of stress-response data and
compiled first database on stress response genes in different crop plants.
Acknowledgements: The research has been supported in part by RFBR. Computing done
at Siberian Supercomputer center SB RAS was supported by budget project No. 0324-
2018-0017.
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Motivation and Aim: Cancer is a leading cause of death worldwide. Traditional physical
methods of cancer treatment, such as radiation therapy, including electromagnetic
ionizing radiation, elementary particle ionizing beam radiation (electrons, protons, and
neutrons), and non-ionizing radiation (photons, microwaves, and radio waves) have
numerous undesirable side effects and cannot provide fully efficient treatment of the
decease. The ionizing radiation is intended to be directed only at the tumor. Moreover,
ionizing radiation itself may cause DNA mutation in normal cells, causing these cells to
become cancerous. Non-ionizing radiation therapies are mainly based on hyperthermia
in tumors as a result of the higher sensitivity of tumor cells to heat than their normal
counterparts. But these methods are also does not have sufficient selectivity.

Methods and Algorithms: In our work we use high intensity ultrasound treatment enforced
by addition of biopolymer-coated various metal nanoparticles in tissue or cell culture.
In our study we used gold, silver, palladium, mercury, platinum, bismuth, wolfram, and
some other metal nanoparticles covered by biologically inertial specific polymer shells.
Results: Combination of ultrasound and metal nanoparticles leads simultaneously to the
strengthening of the destructive effect of ultrasound irradiation, and the selective toxicity
of nanoparticles for cancer cells. This allows decreasing the power of the ultrasound
radiation and expands the irradiated area without damaging the surrounded normal
tissues. Proper selection of biopolymer shells, as far as the size and composition of metal
cores provide the selective killing of cancer cells in the main tumor and in the metastases
without negative impact to the surrounded normal tissues and perceptible side effects.
This work is the continuation of previous studies [1,2].

Conclusion: We found that nanoparticle-assisted therapy of cancer by the high intensity
ultrasound irradiation significantly increase the efficiency of the treatment, allows
reducing the intensity of irradiation, and decreasing the side effects.
Acknowledgements: This work was supported by Ministry of Science and Technology of
Taiwan (MOST 102-2113-M-001-002-MY5 and NHRI-Ex107-10603EI).
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Motivation and Aim: Neurons of the brain stem control the activity of the sympathetic
nervous system and play an important role in the blood pressure (BP) regulation. The
purpose of this work was to elucidate the central mechanisms that contribute to the
genetic predisposition for the development of a stress-sensitive form of hypertension in
ISIAH rats.

Methods: Using the RNA-Seq method, a comparative analysis of transcriptomes of the
brain stems (medulla oblongata and pons) of hypertensive ISIAH rats and normotensive
WAG rats at the age of 3 months was carried out. To identify the differentially expressed
genes (DEGs), the Cufflinks/Cuftdiff software package was used, the PLS-DA (partial-
least squares discriminant analysis) was employed to detect the DEGs, which may
contribute the most to the inter-strain differences.

Results: A total of 224 DEGs were found in the brain stems of ISIAH and WAG rats.
Their annotation in the databases made it possible to identify genes associated with
hypertension, as well as with diseases of the central nervous system and with a number of
diseases that often accompany the development of hypertension (immune system diseases,
insulin resistance, diabetes). Functional annotation of DEGs has revealed a number of
biological processes that can influence the development of arterial hypertension in ISIAH
rats. The most statistically significant was the group of DEGs described by the term
‘hormone metabolic process’, which includes several genes that control the biosynthesis
of steroid hormones. The most essential for the present work were the groups of genes
described by terms ‘blood circulation’, ‘regulation of blood pressure’, ‘regulation of
blood vessel size’, ‘muscle contraction’ and ‘tissue remodeling’. The detection of groups
of genes associated with a response to various stimuli, such as ‘response to endogenous
(hormone) stimulus’, ‘response to external stimulus’, and ‘response to stress’ (oxidative
stress) underlines the existence of the homeostatic problems in the brain stem of ISIAH
rats. Using the PLS-DA method, the genes possibly making the maximum contribution
to inter-strain differences have been identified.

Conclusion: Theresults obtained contribute to an understanding of the central mechanisms
of genetic predisposition to the development of a stress-sensitive form of hypertension.

Acknowledgements: The study has been supported by Russian Science Foundation and
budget project No. 0324-2018-0016.
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Motivation and Aim: CIGB-552 is a novel synthetic peptide derived from the
antimicrobial peptide LALF32-51 (Limulus sp) which has been shown to be a potential
candidate for the anticancer therapy and one of its useful property is the cell-penetrating
capacity. COMMDI1 is a newly recognized pleotropic protein that plays an important
role in inflammation, hypoxic response and cell survival. Others have also demonstrated
that COMMDI1 levels are reduced in some cancers, which is associated with reduced
survival. A strategy is presented that allows a causal analysis of co-expressed genes,
which may be subject to common regulatory influences. Promoter analysis for potential
transcription factor (TF) binding sites in combination with a network-based analysis
of the upstream pathways that control the activity of these TFs is shown to lead to
hypothetical master regulators.
Methods and Algorithms: Transcriptomics studies were conducted for the identification
of molecular mechanism and cellular targets of CIGB-552 peptide. TF analysis was
conducted using iRegulon and geneXplain. Networks were visualized in Cytoscape.
Results: The result of the promoter analysis comprises enriched TF-binding motifs for
each cluster of up- and down-regulated genes. When we followed the upstream activation
pathways of the TFs potentially involved in the (co-)regulation of the differentially
expressed genes, we found the potential master regulator of the up-regulated genes.
Altogether, we noticed that the suggested master regulators are involved in promoting
tumor progression and/or apoptosis.
Conclusion: In this study, we show that CIGB-552 regulates pathways that are known to
play essential roles in apoptosis or cancer development.
References
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Motivation and Aim: The tumor suppressor Hyd (hyperplastic discs), also known as
EDD (E33 isolated by differential display) or Rat100, is a member of the ubiquitin
ligase (E3) family containing the HECT domain (homologous to E6-associated protein
carboxyl terminus) that provides specific ubiquitin-mediated proteolysis. A highly
conservative ubiquitin-dependent proteolysis system controls the degradation of many
key regulatory proteins. The tumor suppressor nature of Hyd protein was supported by
the studies in mammalians [1]. Hyd is required for the regulation of cell proliferation
during development [2], and mutations in the hyd gene resulting in developmental
abnormalities that include adult sterility caused by germ cell defects [3].

Methods and Algorithms: We used Bloomington stocks: kni"-! hyd!> e!/TM3, Sb! (3718)

and y! w!l18; PBac{3HPy+}hydC017/TM3, Sb! Ser! (16256) as the source of hyd alleles.

Isolated testes and ovaries were examined by the methods of light, fluorescence and

electron microscopy.

Results: The role hyd in Drosophila germinal line has been studied. It is shown that

mutations of this gene cause multiple cell division abnormalities in spermatogenesis,

which included: abnormal chromosome segregation and absence of meiotic cytokinesis
resulting in formation of polyploid spermatids, and also defects in spermatid elongation.

However, these abnormalities do not lead to hyperplasia of generative tissue. In contrast,

in oogenesis, this gene manifests the function of a tumor growth suppressor, the

disturbances of which cause an excessive number of cell divisions and overproliferation.

Conclusion: The question arises, why the same protein has different effects on the cell

division in the generative tissue of males and females. Even earlier studies have shown

that tumor suppressor genes can function in many tissues, but only in some of them
they cause hyperplasia [4]. Probably, in oogenesis, the iyd gene manifests as a tumor
suppressor, and in spermatogenesis as a ubiquitin ligase.
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Motivation and Aim: Molecular-genetic nature of cell migration is evolutionarily
conservative and has high homology in different cell types, organs and tissues, and is
similar in many aspects with the movement of the immune system cells and metastatic
tumors. The Drosophila melanogaster embryo is a good model for studying the
mechanisms of cell migration. First, primordial germline cells (PGC) start to migrate
individually through midgut towards somatic gonadal precursor cells at stage 9.
Beginning from stage 10, caudal visceral mesoderm (CVM) cells move as a streaming
collective. Hemocytes ( HCs) initiate a posterior migration along the ventral midline at
stage 11. In contrast to CVM, HCs appear to move more independently, as individuals.
All migration types involve loose streams of cells that appear to be controlled in their
movement.

Methods and Algorithms: Using the Flybase data, gene sets with tissue-specific
expression at the 1-11 stages of embryogenesis were formed. Among these, we select
genes exhibit specific expression, confirmed by in situ hybridization experiments from
Y-K Bae and coauthors study [1], through the BDGP (Berkeley Drosophila Genome
Project) database, or by our studies. Transcriptional regulation data were obtained from
Drold (A comprehensive database of gene and protein interactions) database.

Results: In this work, we compared the transcriptional regulation of 3 migrating cell types
from the Drosophila embryo: PGC, CVM (precursors of longitudinal muscles of the
gut), and HCs (the Drosophila equivalent of blood cells). We found that among 24 genes,
supported the PGC migration, expression of 23 genes is regulated by transcription factor
GAF. Also, among 73 genes shared gene expression profiles in both migrating CVM
cells and HCs [1], expression of 64 genes are regulated by transcription factor GAF.
Moreover, we revealed, that PGC migration is affected in the mutants of Trl gene that
encodes the Drosophila GAF, as well as in mutants of GAF targets shg, upd2 and ¢//.
Conclusion: Comparison of transcriptional regulation of genes shared in common across
different migrating cell types suggested that transcription factor GAF is the potential key
regulator of cell migration in Drosophila embryo.

Acknowledgements: The research has been supported by RFBR No. 18-34-00321mol-a.
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The influence of homo-repeats with lengths larger than four on the aggregation properties
of proteins has been studied across 122 eukaryotic and bacterial proteomes. It has been
found that proteins with homo-repeats are on average longer than in the whole database.
The ability of proteins with homo-repeats to aggregate cannot be explained only by the
presence of long homo-repeats in the proteins. There should be other characteristics
of proteins increasing the aggregation property including such as appearance of homo-
repeats in pairs in the same protein.

We have found the biases for codon usages for some amino acids in homo-repeats for
human proteome and for all amino acids when the same codon is used for homo-repeats.
Similar results are obtained for human proteins with homo-repeats associated with
diseases. Moreover, for proteins associated with diseases (from the HraDis database),
the fraction of proteins for which the same codon is used for homo-repeats is larger than
for proteins from the human proteome. We are the first who demonstrated for human
proteome that in some cases the splicing sites correspond to the homo-repeats and these
sites more often appear at the C-terminal part of the homo-repeats.

Acknowledgements: This work was supported by the programs “Molecular and Cellular
Biology” (01201353567) and by the Russian Science Foundation (No. 18-14-00321).
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Motivation and Aim: Linking plant genomic and phenotypic variation for quantitative
characteristics associated with fitness, functional traits or tolerance to biotic and abiotic
stress provides tools to understand natural variation and optimize breeding schemes.
Being indifferent to the source of genetic similarity between populations of a species
(demography and local adaptation or selective breeding), we hypothesize that a large
proportion of phenotypic variation between individuals may be best explained by
population admixture across several ancestral populations originally separated.

Methods and Algorithms: Here we propose and test a method named “WhoGEM” to
explain variation in genetically complex traits using population admixture proportions of
plantindividuals. The overall goal is to predict quantitative phenotypes rather than identify
causative variations or candidate genes, or inferring the relative parts of demography
and selection in the evolution of quantitative phenotypes. The WhoGEM analysis
program is developed around three key data inputs, data preprocessing (genotypes),
ProvenancePredictor (GPS coordinates), and phenotypic characterization (quantitative
functional traits). The multicriteria approach is used to determine the optimal number
of population subdivisions for the plant species under study, to assign an admixture
proportion vector to each accession and to characterize/predict quantitative phenotypes.
Geographical coordinates are used as covariates to optimize the definition of number of
ancestral populations using the ProvenancePredictor algorithm. The relationships between
genome components and phenotypes were estimated using linear models with systematic
search for the best minimum model using the leaps R package to cope with dependencies
among the predictors (the proportions of genome components must sum to one).
Results: The population structure of the circum-Mediterranean model legume Medicago
truncatula was assessed by ADMIXTURE, DAPC and ProvenancePredictor. We
summarized the genome variations by the eight-dimensional vector of admixture
components. The results show that admixture components are significantly correlated
with climate and geography. Then, the WhoGEM method was used to assess variation
in genome admixture proportions, and revealed that it explains most of the phenotypic
variation for quantitative disease resistances and quantitative functional traits. The
method’s prediction accuracy outperforms or equates current algorithms for Genomics
Selection (GS). WhoGEM analysis of M. truncatula produced the first evidence that
quantitative phenotypes can be well-predicted using genome-wide patterns of admixture.
Conclusion: The development of WhoGEM demonstrates that population admixture can
integrate the effects of demography (i.e., gene flow and genetic drift) and of natural
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selection towards adaptation, and thereby explains more phenotypic variation than
GS- or Quantitative Trait Loci (QTL)-based approaches. This insight contributes to
understanding of phenotypic variation in evolutionary biology, and can accelerate plant
and animal breeding and biomedical research programs by linking phenotypic traits.
Acknowledgements: M. Mazurier was supported by a PhD scholarship from the French
“Ministere de la Recherche et de I’Enseignement Supérieur” and a “Visiting Student”
fellowship from Toulouse INP for a stay at USC. L. Gentzbittel and C. Ben were
supported by a fellowship from Toulouse INP for a stay at USC and a “Visiting Scholar”
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for a stay at Toulouse INP and by the NSF Division of Environmental Biology award
No. 145663. We thank the Medicago Hapmap international consortium, mainly funded
by the Plant Genome Program of the National Science Foundation (USA), for providing
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Motivation and Aim: Detection of genes responsible for glioma progression is important
biomedical problem. Glioma is the most common malignant tumor in the central nervous
system. The identification of sensitive and specific biological markers that would help
identify patients at a higher or lower risk of death from glioma is of crucial importance
[1]. We plan ollection of such candidate in a specialized database.
Methods and Algorithms: We performed RNA-seq experiments on primary glioma cell
cultures. The primary cell culture samples from normal brain and secondary glioblastoma
were processed for RNA extraction. This was followed by RNA-sequencing, data
processing and filtration of reads. The algorithm of the pipeline consists of several stages:
1) pre-processing of the reads; 2) mapping reads to the reference genome; 3) identification
of differential expression and cases of alternative splicing; 4) annotation of obtained
results. For assessment of gene expression level and finding differently expressed genes
we used Cufflinks on own scripts for data processing. Set of computer tools were used
for alternative splicing analysis [2].
Results: Set of differently expressed gene in normal brain and glioma cell cultures and
analyzed alternative splicing variants was contracted by experimental data. We found set
of hormone transporter genes overexpressed in the glioblastoma cell culture. SLCO1C1
mediates the Na+-independent high affinity transport of organic anions such as the
thyroid hormones thyroxine. Multiple alternative splicing transcripts have been identified
as progression markers. We found set of differentially alternatively spliced transcripts.
73 of the differentially expressed genes were found in OMIM as related to glioma (of
193 loci) including GLI1, GLI3 (GLI-Kruppel family member 3); GLM4 (GLIOMA
SUSCEPTIBILITY 4), GLTSCR1 (Glioma tumor suppressor candidate region gene 1)
and others. We have developed database of genes with alternative splicing in glioma
including APP, CASC4 and TP53.
Conclusion: The RNA-seq analysis of the cells cultures of normal brain and glioma
confirmed association of these genes with tumor progression. We continue work
on integration of data on glioma genes using available data sources developing own
database.
Acknowledgements: The research has been supported in part by RFBR and by the budget
project No. 0324-2018-0019.
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Motivation and Aim: Our understanding of the molecular mechanisms underlying
Alzheimer’s disease (AD) remains incomplete. Previous studies have revealed that
genetic factors provide a significant contribution to the pathogenesis and development of
AD. In the past years, numerous genes implicated in this disease have been identified via
genetic association studies on candidate genes or at the genome-wide level. However,
in many cases, the roles of these genes and their interactions in AD are still unclear.
A comprehensive and systematic analysis focusing on the biological function and
interactions of these genes in the context of AD will therefore provide valuable insights
to understand the molecular features of the disease.

Methods and Algorithms: In this study, we collected genes potentially associated with
AD by screening publications on genetic association studies deposited in PubMed. The
major biological themes linked with these genes were then revealed by function and
biochemical pathway enrichment analysis, and the relation between the pathways was
explored by pathway crosstalk analysis. Furthermore, the network features of these AD-
related genes were analyzed in the context of human interactome and an AD-specific
network was inferred using the Steiner minimal tree algorithm.

Results: We compiled 430 human genes reported to be associated with AD from 823
publications. Biological theme analysis indicated that the biological processes and
biochemical pathways related to neurodevelopment, metabolism, cell growth and/or
survival, and immunology were enriched in these genes. Pathway crosstalk analysis then
revealed that the significantly enriched pathways could be grouped into three interlinked
modules—neuronal and metabolic module, cell growth/survival and neuroendocrine
pathway module, and immune response-related module—indicating an AD-specific
immune-endocrine-neuronal regulatory network. Furthermore, an AD-specific protein
network was inferred and novel genes potentially associated with AD were identified.
Conclusion: By means of network and pathway-based methodology, we explored
the pathogenetic mechanism underlying AD at a systems biology level. Results from
our work could provide valuable clues for understanding the molecular mechanism
underlying AD. In addition, the framework proposed in this study could be used to
investigate the pathological molecular network and genes relevant to other complex
diseases or phenotypes.

Acknowledgements: Supported in part by grants from the National Key Research and
Development Program of China (No. 2016YFC0906300), the National Natural Science
Foundation of China (No. 31271411), and the Scientific Research Foundation for the
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Motivation and Aim: Alternative polyadenylation (APA) is an important post-transcrip-
tional regulation in eukaryotic cells. It plays considerable roles in many biological pro-
cesses and diseases, such as cell differentiation, proliferation and cancer. Colorectal
cancer is one of the most common malignancies worldwide, which is among the top
five in incidence and mortality of all cancers in China, even though China is not a high
prevalence area. Studies have shown that ~70 % of protein-coding genes have conserved
microRNA (miRNA) target sites within their 3’UTRs. Moreover, during transformation,
the cell starts using the poly (A) sites (PAS) most proximal to the open reading frame
(ORF) to generate a short 3°UTR, which makes the mRNA resistant to miRNA by elimi-
nating miRNA-binding sites. Recent studies reported a widespread preferential usage of
proximal PAS in cancers, such as breast, lung, liver, and colorectal cancers. Even if, the
role of APA in transformation and cancer is still not very clear. Although there have been
some studies on the APA of colorectal cancer, the normal and carcinoma samples used
for genome-wide profiling were not matched. The purpose of this study was to obtain
genes with switched 3 untranslated region (UTR) that may be associated with intracel-
lular regulation of colorectal cancer by analyzing APA patterns of strict control groups
from clinical patients.

Results: We used a robust approach, 3T-seq to profile global APA sites in three patients
and observed hundreds genes exhibit shortened 3’UTR, and some of them have been
reported play a key role in cancer. Overall, we identified 35,076 poly (A) sites in total.
Compared to the matched normal tissues, we detected 350, 405 and 375 genes with sig-
nificantly APA-mediated 3°’UTR alteration in cancer tissues of 3 patients, respectively.
Forty-seven genes with switched 3’UTR were shared in all three patients. In addition,
most of these genes have shortened 3’UTRs, some of which were associated with can-
cers, such as GPI.

Conclusion: Our studies found several genes with switched 3’UTR in colorectal cancer
patients, which may provide some important clues for more in-depth study of the cellular
regulation in colorectal cancer from the perspective of post-transcriptional regulation. It
may also help in the search for new biomarkers of colorectal cancers.
Acknowledgements: This work was supported by National Natural Science Foundation
of China (31671299), Meng Minwei foundation, Medical engineering cross fund (YG-
2017ZD15, YG2015QN35) and Laboratory Innovative Research Program of Shanghai
Jiao Tong University (17SJ-18).
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Introduction and Aim: Chickpea is gaining popularity as a crop in Kazakhstan, with
its arid climate and soils with localised, patchy salinity. The two chickpea ecotypes,
Desi and Kabuli, differ in various growth and seed production traits and supply diverse
markets reflecting differing consumer preferences. Based on the results of field trials,
genotypes for both ecotypes were selected for two groups with either high or low seed
yield, 1000 seed weight, and lowest pod height. The selected genotypes were used for
further bioinformatic and molecular genetic analyses. The aim of this study was to
identify and analyse possible candidate genes controlling better tolerance to drought
and salinity and test for their association with higher seed yield in selected chickpea
genotypes via bioinformatics.

Methods: International and local germplasm collections comprising 250 chickpea
samples were tested over two years in field trials in Northern and Central Kazakhstan.
Additional experiments with drought and salinity treatments were carried out in
greenhouses. Bioinformatics and systems biology methods were applied in this study to
identify important candidate genes and their possible involvement in tolerance to abiotic
stresses and seed yield in the selected chickpea genotypes.

Results: Eight possible candidate genes encoding various structural and regulatory
polypeptides were identified in chickpea using bioinformatic analyses with comparisons
to other plant species. Expression analyses revealed the maximum level of expression
in CaRABCI, which controls cell membrane trafficking and is associated with better
adaptation of plants to abiotic stress conditions. Different levels of expression were
found between the two groups of chickpea genotypes with high and low seed yield, the
two ecotypes and following exposure to drought or salinity stress. CaRABC1 expression
seems to be regulated by Transcription factor CaDREB?2, but this hypothesis will need to
be verified by further molecular experiments.

Conclusion: The candidate gene CaRABCI, possibly regulated by CaDREB2, was
identified with the use of bioinformatic and molecular genetic analyses. The genetic
polymorphism of these candidate genes can be used for molecular breeding of chickpea
genotypes with high seed yield and better adaptation to the environment of Kazakhstan.
Acknowledgements: This study was supported by the Ministry of Education and Science.
Kazakhstan, Research program BR05236500.
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Motivation and Aim: According to the date of GENCODE project (v 24), 15,767 long non-
coding RNA (IncRNA) genes were implicated in humans. But functions have been revealed
only for a small part of them. Long noncoding RNAs can act as regulators at many different
levels of gene expression, including chromatin organization, transcriptional regulation and
posttranscriptional control. Moreover, IncRNAs play important roles in disease. To date, it
has been confirmed that there are about 3000 IncRNA-disease entries in accordance with
IncRNADisease database. Improving our knowledge about IncRNAs will lead to more
complete understanding of the mechanisms of biological processes at the molecular level in
the body and help to optimize and systematize the diagnosis of hereditary human diseases,
as well as develop approaches for their therapy. This work is devoted to the determination of
the structures and functions of the new long non-coding RNAs LINC01420 and LINC00493.
Methods: Nucleotide sequences of the studied genes were found in following databases:
RefSeq, Ensemble, GENCODE. Conservation and expression level in various human cell
lines and tissues were analyzed using data from the UCSC genomic browser. The reverse
transcription reaction, PCR, RACE-PCR was used to determine the structures of the RNAs.
To study the expression profile, RT-q PCR was performed on RNA samples from various
human cell lines. To define functions of genes, we investigated its subcellular localization by
using soft lysis and analyzing cytoplasmic compartment, nucleoplasm and chromatin fraction
of RNA. In addition, we performed effective knockdown of IncRNAs using lipofection with 2
siRNAs for each gene in A375 cell line. Then, we observed the variation of cell proliferation
by MTT assay. To study cell migration in vitro wound-healing assay was performed.
Results: Bioinformatic analysis showed that these LINCs are highly expressed in many
human cell lines and tissues. The profile of the distribution of LINCs expression in human
tissues allows to attribute these genes to the group of “housekeeping genes”. RT-PCR analysis
revealed that LINC01420 has 3 exons and 2 isoforms: short-major, long-minor. LINC00493
has 3 exons and 1 main isoform. We determined the exact 5’ and 3'-ends of the studied
RNAs by RACE. We established that the transcripts of LINCs have cytoplasmic localization.
Besides, we performed LINCs knockdown experiments followed by proliferation and
migration assays. Results of MTT-assay indicated that the cell proliferation was attenuated
after LINC00493 knockdown, while downregulation of LINC01420 didn’t affect cell
viability. On the other hand, wound healing assay showed that the migration ability was
decreased with knockdown of studied genes.

Conclusion: In our study, the exact structure of two IncRNAs was obtained. We revealed
main LINC’s isoforms and number of exons. We also received data on their subcellular
localization, the effect on viability and migration of cells. Thus, we have come closer to
understanding function and mechanism of action of the studied genes.
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Motivation and Aim: Glucose concentration must be regulated relatively tightly within
the cell. In the glycolytic pathway, the sequence of biochemical reactions is regulated at
several places: early at hexokinase, somewhere in the middle during the conversion of
fructose-6-phosphate to fructose bis-phosphate by phosphofructose kinase and in the late
stages the concentration of pyruvate is regulated by pyruvate kinase. Although studied
as a stand-alone pathway, glycolysis is tightly coupled with the TCA cycle, the pentose
phosphate pathway and the glycogen metabolism pathway. Different cells have their
own metabolic profiles and several cell types are also under external hormonal controls.
Methods and Algorithms: In this study we have used a simulation (based on Octave)
and used an extension of Michealis-Menten equation for the reaction kinetics. We also
used an (empirical) extension of the Quasi-Steady-State (QSS) approximation to reduce
the effective number of parameters. In the current simulation, we have not considered
the coupling with other networks nor the effect of the gene regulation on glycolysis.
We have kept the enzyme concentrations (molar numbers) equal for all the enzymes in
the pathway. The substrate concentrations were often expressed in terms of the relevant
Ky (the dissociation constant of the enzyme substrate complex) to reduce the apparent
complexity. The final set of differential equations were solved by Octave [1, 2].
Results: The results of the present simulations are generally in line with expected results
and we do not expect an accurate match with the cellular level concentrations of the
different metabolites.
Conclusion: Although the methodology uses approximations and the quantitative effects
of the approximations have not been studied here, we believe the tools presented in this
study are effective in general understanding of the roles played by different regulators.
Additional cellular level (genetic level) or external induced (hormonal effects) have not
been considered.
Acknowledgements: Financial Support from the University Grants Commission (https://
www.ugc.ac.in) to one of the authors (CKM) is gratefully acknowledged (2015-2017).
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Motivation and Aim: The aging process is the major risk factor for age-related diseases,
including age-related macular degeneration (AMD). Age-related macular degeneration
(AMD)is acomplex disease leading to visual dysfunction through a variety of mechanisms
and complications. The senescence-accelerated OXYS rats develop retinopathy with
clinical and morphological manifestations similar to AMD. Clinical, histological and
molecular manifestations of retinopathy in OXYS rats, the results of identification
quantitative trait loci (QTLs) and transcriptome studies will be presented. OXYS rats
first demonstrated fundoscopic changes at 1.5 months of age with the appearance of
atrophic areas in the RPE and choriocapillaris. Older rats developed thickening of Bruch’s
membrane, drusen and RPE detachments. By 12 months, some animals demonstrated
photoreceptor atrophy, decreased ERGs, destruction of the choriocapillaris with fibrosis
and in some cases hemorrhagic detachment of the retina due to neovascularization.
Methods: In order to identify the impact of aging process on in response to normal aging
and progression of AMD-like retinopathy, we compared gene expression profiles of retina
from young and old OXY'S and control Wistar rats by RNA sequencing (RNA-Seq).
Results: The majority of DE genes are related to the immune system and extracellular
matrix turnover. Little age-regulated genes were common for the two strains, suggestive of
different rates and mechanisms of aging. Hundreds genes showed significant differences
in expression between the two strains. These genes are involved in disease-associated
pathways such as immune response, inflammation, apoptosis, Ca2" homeostasis, and
oxidative stress. We can conclude that the development of retinopathy in OXYS rats
is associated with an imbalance in immune and inflammatory responses. Aging had
significant effects on the expression of inflammatory genes but their composition
was different in the retina of OXYS and Wistar rats. The retinopathy development in
OXYS rats accompanied by downregulation of immune response genes in the retina.
This indicates that any disturbances in immune defenses can accompany retinal disease,
not only upregulation, but also downregulation, which can be explained within the
framework of immunosenescence theory. Our data support the view that the genetic
background has a profound impact on AMD development.
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Motivation and Aim: Current methods of studying tumors are aimed at finding new proto-
oncogenes, tumor suppressors, markers of cancer, etc. Information about the origination
of the tumor and its genetic causes may be useful in the diagnostics, but its use for cancer
therapy is limited. The searching for the genes essential for cancer cell surviving could
help to develop effective cancer therapy.

Methods: For in vitro analysis we used melanoma cell line A375. We performed
knockdown (KD) by lipofection with siRNAs, assessed the efficiency of KD by RT-
gPCR. Cell proliferation status was analyzed by MTT-test and flow cytometry. Induction
of apoptosis was measured by Caspase-Glo® 3/7 Assay System. Cell migration was
assessed by wound-healing assay.

Results: Using the principle named after Abraham Wald our colleagues conducted a
bioinformatic analysis of mutations in the genome of the melanoma tumors and identified
91 genes not affected by considerable mutations (1). 12 out of 91 genes were selected for
further analysis. We analyzed the expression level of these genes in melanoma cell line
A375 by RT-qPCR. For three genes with highest expression level (UNC454, RHPN2
and ZNFx1) we performed knockdown (KD) experiments on the A375 cell line followed
by proliferation, apoptosis and migration assays. We achieved KD efficiency for the
UNC45A4 gene about 70 %, for RHPN2 — 55 %, and for ZNFx1 — 60 %. Caspase activity
raised up to 150 %, 125 % and 200 % comparing to control, respectively. Whereas
proliferation assay did not reveal significant changes. Data of the migration of the cells
is in progress.

Conclusion: Our results demonstrate that knockdown of chosen genes do affect caspase
activity of the melanoma cells, but do not cause changes in viability of the cells. Further
investigations are needed to fully confirm these results.
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Motivation and Aim: Cancer normally refers to diseases in which abnormal cells will
divide without control and it can able to invade the other tissues. NEDDS8 (Neural
Precursor Cell Expressed Developmentally Downregulated Protein 8)-Activating
Enzyme is an essential component of the NEDDS8 conjugation pathway that controls the
activity of the cullin RING subtype of ubiquitin ligases, which regulates the turnover of
a subset of proteins upstream of the proteosome. This work is focused on identifying the
inhibitors for NEDDS with already identified first-class inhibitor MLN4924 [1].
Methods and Algorithms: The pharmacophore studies and ADME-Tox analysis was used
to screen the compounds to find out the optimal lead molecules. The molecular docking
studies was carried out to find out the molecular binding affinity of protein and ligand
molecules.

Results: In the first phase 200 ligands were generated and evaluated by using
Ramachandran plot. ADME-Tox was carried out and found 100 molecules had toxic
substances. Finally 18 lead molecules was generated as a potent ligands with druggable
properties.

Conclusion: This work was carried out based on Fragment Based Drug Design. Based
on the Pharmacophore analysis and ADMET studies, the optimal lead molecules were
identified. These ligands were compared with already available anti cancer drugs. The
NEDDS-Activating enzyme lead molecules are generated by using Fragment Based
Drug Design and it’s active against angiogenesis

Acknowledgements: 1 acknowledge UGC-RGNF and DBT-BIF, New Delhi for providing
computational facilities to carried out this research work.
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Motivation and Aim: Throughout the history of natural science, it is definite that our
knowledge and disciplines come from accumulated discoveries, which are triggered by
the unprecedented scale and speed of big data and achieved by efficient mathematical
strategies, taking the discovery of Kepler’s laws as an example. In our laboratories, sim-
ple machine learning strategies, such as Naive Bayesian network, have been used to find
the instinct features of proteome organization, especially the protein interactions [1-4].
Methods and Algorithms: By using naive Bayesian network, reliability was assigned
to the human protein-protein interactions identified by high throughput experiments by
combining multiple heterogeneous biological evidences. Then domain enrichment ratio
was introduced to measure the direction between interacting proteins, resulting in an
integrated human directional protein interaction network. Next, logistic regression was
taken to integrate six representative features, to develop a proteome-wide prediction
model of self-interacting proteins.
Results and Conclusion: Recently, we developed a naive Bayesian classifier to combine
multiple heterogeneous biological evidences to investigate the human E3-substrate in-
teractions which determine the high specificity of ubiquitination. UbiBrowser is now
provided as an integrated bioinformatics platform to predict and present the proteome-
wide human E3-substrate interaction network.
It is believed that the era of big data will bring in new insights in life sciences and present
new opportunities in research. Artificial intelligence strategy will play dominant roles
in the coming knowledge discovery. Our colleagues are now engaged to develop an au-
tomatic knowledge discovery highway (ProDiGy), integrating the OMICS datasets and
literature information into a biomedical knowledge graph (a heterogamous information
network) followed by the feature extraction and deep learning for grand knowledge.
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Chromosome conformation capture technologies open an avenue to investigate the
three-dimensional (3D) structures of genomes. However, high noise, high cost, and lack
of straightforward noise evaluation in current methods impede the advancement of 3D
genomic research. Here, we developed a simple Digestion-Ligation-Only Hi-C (DLO
Hi-C) technology to explore the 3D landscape of the genome. This method requires only
two rounds of digestion and ligation without biotin-labeling and pull-down for reducing
the cost. The noise DNA was efficiently removed in a cost-effective step by purifying
specific linker-ligated DNA fragments. Notably, random ligation could be quickly evalu-
ated in an early quality-control step before sequencing. Moreover, we performed an in
situ version of DLO Hi-C method based on 4-cutter restriction enzyme. We applied DLO
Hi-C to delineate the genomic architecture of THP-1 and K562 cells and uncovered
chromosome translocations. This technology may facilitate the investigation of genomic
organization, gene regulation, and (meta-) genome assembly.

# These authors contributed equally to this work.
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Motivation and Aim: The use of artificial data to evaluate the performance of aligners
and peak callers not only improves its accuracy and reliability, but also makes it possible
to reduce the computational time. One of the natural ways to achieve such time reduction
is by mapping a single chromosome.

Methods and Algorithms: Using own program scripts we investigated whether a single
chromosome mapping causes any artefacts in the alignments’ performances [1]. We
applied our benchmarking tests on 7 open source DNA sequencing mapping tools, namely
Bowtie (1.1.1), Bowtie2 (2.2.4), BWA (0.7.5 and 0.7.12 applying two algorithms), MAQ
(0.7.1), MOSAIK (2.2.3), SMALT (0.7.6).

Results: In this paper, we compared the accuracy of the performance of seven aligners on
well-controlled simulated benchmark data which was sampled from a single chromosome
and also from a whole genome. The generation of artificial data by mapping of reads
generated from a single chromosome to a reference chromosome is justified from the
point of view of reducing the benchmarking time. The proposed quality assessment
method allows to identify the inherent shortcoming of aligners that are not detected by
conventional statistical methods, and can affect the quality of alignment of real data.
Conclusion: We found that commonly used statistical methods are insufficient to evaluate
an aligner performance, and applied a novel measure of a read density distribution
similarity, which allowed to reveal artefacts in aligners’ performances. We also
calculated some interesting mismatch statistics, and constructed mismatch frequency
distributions along the read. The approach could be used for analysis of transcriptomics
data in plants [2].

Acknowledgements: The research has been supported by RFBR 18-04-00483. Computing
done at Siberian Supercomputer center SB RAS was supported by budget project
0324-2018-0017.

References

1. Naumenko F.M. et al. (2018) Novel read density distribution score shows possible aligner artefacts, when
mapping a single chromosome. BMC Genomics. 19(Suppl 3):92.

2. WangJ. etal. (2017) Non-coding RNAs and their roles in stress response in plants. Genomics Proteomics
Bioinformatics. 15(5):301-312.

50 WIBSB-2018



DOI 10.18699/WIBSB-2018-37
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Motivation and Aim: We investigate a pharmacokinetic problem for a deterministic non-
linear system with piecewise monotonic dynamics describing the process of chemo-
therapy of a malignant tumor. We consider the case when the therapy function, which
describes the effect of the drug on the cell growth rate, has two maxima.

Methods and Algorithms: The work presents results of numerical calculation of the opti-
mal result (the value function) and optimal positional strategy of therapy (optimal feed-
backs) in a corresponding optimal control problem. The construction use the fact that the
value function is the unique minimax (viscosity) solution [1, 2] of the Cauchy problem
for the basic Hamilton—Jacobi—Bellman (HJB) equation. By means of the continuous
gluing of a finite number of smooth functions obtained by the Cauchy method of char-
acteristics for auxiliary linear HJB equations, the continuous function ¢ is constructed.
The paper [3] proves that the constructed function ¢ coincides with the value function.
Results: A new element of the construction is the construction of a line of nonsmooth
gluing using the Rankin-Hugoniot conditions [4, 5]. This line plays a key role for the
optimal feedback strategy, because it determines its discontinuity line. The results of nu-
merical calculations of the Rankin-Hugoniot line are exposed. Comparison with the re-
sults for the case of a single maximum in the therapy function in this model [6] is given.
Acknowledgements: Supported by the RFBR (No. 17-01-00074).
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Motivation and Aim: The fact that replication and transcription are coupled in prokaryotes
has been known for many years, but a solid mechanistic explanation for it is lacking.
T7-like bacteriophages are well-suited model systems to study the phenomenon since
their small genomes contain both multiple promoters (being recognized by two different
RNA-polymerases) and replication origins. Moreover, appreciable fraction of the
promoter regions is known to be involved in transcription initiation [1].
Methods and Algorithms: DNA-protein interactions that govern various regulatory
events are due to physicochemical properties of the molecules. Among them, one of the
most important is stress-induced DNA duplex destabilization (SIDD). Sites predicted
to be susceptible to duplex destabilization are found to be significantly associated with
regulatory regions. SIDD profiles are calculated by means of statistical mechanics
method evaluating the equilibrium distribution among states of denaturation of a DNA
molecule under a defined level of superhelicity imposed [2]. Here we report analysis of
genome-wide SIDD profiles for T7-like bacteriophages with the respect to regulatory
site locations.
Results: Among T7-DNA native promoters ones functioning as secondary replication
origins were found to be highly destabilized. The latter includes phiOL and phiOR
located at both termini of several T7-like bacteriophage DNA (including T7). In all
cases the two promoters were shown to coincide with highly destabilized duplex regions.
For comparison purposes, selected T7-like genomes that lack phiOL and phiOR were
additionally considered. In some cases sharp SIDD profile maxima were found to be
located near one or both DNA termini, which implies presence of promoters analogous
to phiOL and phiOR. Similar promoters might also be present in other bacteriophages.
Conclusion: The connection between promoter SIDD as a DNA duplex feature and specific
involvement in replication has been evidenced for T7-like bacteriophage promoters
involved in initiation of replication. This provides additional insight into mechanisms
underlying link between transcription and replication and highlights importance of DNA
duplex stability.
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The Institute of Cytology and Genetics of the Siberian Branch of the Russian Academy
of Sciences (ICG SB RAS) hosts the International Multi-conference on Bioinformatics
of Genome Regulation and Structure\Systems Biology (BGRS\SB) every two years,
beginning from 1998. From BGRS\SB’2008 onwards, the Young Scientists School
on Systems Biology and Bioinformatics (SBB) runs as a satellite event following the
BGRS\SB conference or as a standalone annual event. Since the first meeting, the SBB
has grown into a large international event. Gradually, the initial focus has been extended
from systems biology and classical bioinformatics topics to gene network analysis and
reconstruction, and omics technologies [2].

The Journal of Bioinformatics and Computational Biology (JBCB) publishes special
issues on bioinformatics, algorithms, network analysis dedicated to BGRS\SB. The
first JBCB special issue in 2006 highlighted BGRS\SB-2006 [3]. Then JBCB published
special issues on the 2012, 2014, and 2016 conferences [4—6]. Additionally, the journal
publishes reports from the SBB schools. For instance, JBCB has published proceedings
of SBB-2015 on modeling of gene network based on material presented at earlier BGRS\
SB meetings [3, 5, 6].

The Institute of Cytology and Genetics SB RAS organized in 2017 the Belyaev
Conference-2017 on genetics and evolution, dedicated to the 100th anniversary of
Academician, Professor Dmitry K. Belyaev (1917-1985), an outstanding scientist,
evolutionist and geneticist [7]. The works reported at Belyaev Conference-2017 and
SBB’2017 School on Computational Biology were recently covered in the special issues
of several international journals: BMC Evolutionary Biology [7], BMC Genetics [8],
BMC Plant Biology, BMC Genomics, BMC Neuroscience, Vavilov Journal of Selection
and Breeding (http://vavilov.elpub.ru/jour/issue/view/32/showToc). Meanwhile, a recent
JBCB special issue presents materials from SBB’2017 School on Systems Biology and
Bioinformatics (SBB’2017), organized in June 2017 in Yalta, Russia [1].

Integration of bioinformatics data is central point of the meetings and Schools organized
in Novosibirsk. Journal of Integrative bioinformatics (https://www.degruyter.com/
view/j/jib) collects papers on Integration of Data, Methods and Tools, Big Data [9].
Overall, we continue the organization of special journal issues collected works on
bioinformatics and biomedical applications presented by young scientists, thus extending
traditions of post-conference special journal issues of the BGRS\SB conference series.
This year’s series will highlight materials presented at BGRS\SB-2018 multiconference;
special issues are planned at several BMC journals, and Frontiers in Genetics, and JBCB.
The JBCB special issue on BGRS-2018 is currently open for submission at the journal
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web-site; it is our pleasure to invite authors to submit materials to the JBCB BGRS-2018
special issue.

Acknowledgements: We shall acknowledge all the international reviewers who helped
make JBCB special issues better, improve the science and presentation of the materials

of

the authors. The organization of education round table at BGRS-2018 multiconference
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Motivation and Aim: In the modern drug discovery pipeline, identification of novel drug
targets is a critical step. Despite rapid progress in developing biomedical techniques, it
is still a great challenge to find promising new targets from the ample space of human
genes. This fact is partially responsible for the situation of “more investments, fewer
drugs” in the pharmaceutical industry. To escape this predicament, novel concepts should
be introduced in this field.

Aseries of recent researches revealed that successfully targeted genes share some common
evolutionary and genetic features [1-3], which means that the knowledge accumulated
in modern evolutionary biology and genetics is very helpful to identify potential drug
targets and to find new drugs as well. In this article, we comprehensively summarize the
links between human drug targets and genetic diseases and their evolutionary origins,
with an attempt to introduce these novel concepts and their medical implications to the
biomedical community.

Results: Genetics-derived disease genes, especially those strongly linked with disease
phenotypes, are a rich source of drug targets. Besides, the genetic knowledge about the
pathogenesis, that is, whether the diseases arise from loss-of-function (LOF) or gain-of-
function (GOF) mutations of the responsible genes, provides critical information about
drug mode of action. More interestingly, the evolutionary background of human genes is
also valuable in drug target identification. The genes originated in certain evolutionary
stages are more druggable and ohnolog genes have higher probability to serve as drug
targets, because of their sensitivity to dosage variance.

Conclusion: It seems that during the paradigm shift of pharmaceutical industry in
this omics era, modern genetics and evolutionary biology will play a more and more
important role.

Acknowledgements: Supported by the Fundamental Research Funds for the Central
Universities (Grants No. 2662015PY004 and No. 2662017PY 115).
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Motivation and Aim: PncA is a gene coding for the enzyme pyrazinamidase in
Mycobacterium [1].The pyrazinamidase enzyme converts the pyrazinamide into its
active form pyrazinoic acid [2]. There is significant relation between the mutations
in PncA gene and the pyrazinamide resistance of M. tuberculosis. There are several
mutations in PncA gene identified and reported all over the world from the year 1996
to till date [2]. The main aim of this study is to investigate those mutations at molecular
level by applying in silico approaches.
Methods and Algorithms: We modelled the structure of the enzyme pyrazinamidase
encoded by PncA gene, with [-Tasser tool. The modelled structure is validated by using
Ramachandran plot. Then the modelled structure is subjected to molecular docking
with the pyrazinamide drug by utilizing Schrodinger Maestro software. Then the apo
structure and docked complex were subjected to molecular dynamics simulation by
using GROMACS software package.
Results: The mutation at the nucleotide position 202, mutates the residue W in wild protein
to R in mutant which is disfavoured substitution. This may leads to the pyrazinamide
resistance. In molecular docking study we identified that the pyrazinamide drug is
binding well with the wild protein whereas it lacks its binding activity in the mutant
protein. The binding scores are —4.34 in wild protein and —3.21 in mutant protein. The
stability of the complexes were further checked with molecular dynamics simulation
studies.
Conclusion: The results obtained in this study suggesting that the mutation at the
nucleotide position 202 leads to the pyrazinamide resistance in Mycobacterium
tuberculosis. Further experimental investigation at that mutation will give us fruitful
results in future. Hence we are suggesting that the PncA mutant protein is resistance to
pyrazinamide drug, we can consider it as active drug target for finding the drug alternate
of pyrazinamide to treat tuberculosis.
Acknowledgements: We acknowledge DBT-Centre for Bioinformatics, Bharathiar
University, Coimbatore, Tamilnadu, India for providing all the computational facilities
to carry out this work.
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Motivation and Aim: The need to document and conserve biodiversity has become a
necessity in the wake of increased threats from deforestation, alteration in land use,
soil degradation, pollution and climatic change. Current electronic inventories provide
limited information on biodiversity, its environmental status, bioclimatic, evolutionary
history and management units of conservation [1, 2]. This paper explains a system
that provides species-specific and site-specific information with improved genetic data
semantics to help sustainable management of biological resources. The functions and
features of NBGIS are also given.

Methods: NIS can be developed by the authors provides detailed information on bio
resources and their environment. The approach employed is to map independently the
environmental attributes of a biological species and its spatial distribution over space
and time and then integrate them with community data [1, 2]. The major tasks proposed
in the global initiative for biodiversity conservation is to document floral, faunal and
microbial diversity with detailed accounts of species of all regions and developing an
integrated interactive information system.

Results: The developed NIS found to be useful for biodiversity documentation and
analysis. It is a powerful tool for the preparation of species database, atlases, derivative
maps for identification of biological hotspots and preparation of habitat-wise conservation
plans and for implementing national biodiversity strategies and action plans [1, 2].
Conclusion: The information generated on Biodiversity sector could be used for a variety
of purposes including to obtain an overview of forestry situation, to formulate policy
decisions, to take strategic decisions in forestry and ecosystem management, to plan
development programmes in forestry and ecosystem management.

Acknowledgements: The research has been supported Department of Biotechnology,
New Delhi, India.
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Motivation and Aim: Neurodegenerative diseases present challenging problem for
growing population in Asian countries demanding joint research efforts based on
genetics data and bioinformatics tools. Our work will focus on integration of national
sources and computer tools developed for regulatory single nucleotide polymorphisms
(SNP) analysis [1]. Object of the study is neurodegenerative diseases in context of
regulatory effects of SNPs. SNPs play important role in neurodegenerative diseases such
as Parkinson’s disease, Alzheimer’s disease, Huntington’s disease, Amyotrophic lateral
sclerosis (ALS), Motor neuron disease, Schizophrenia.

Methods and Algorithms: The modeling approaches is based on integration of data,
analysis of sequence contexts, estimation of regulatory effects of single nucleotide
polymorphisms in metabolic pathways and gene networks. We develop novel software for
supercomputer analysis of omics data, regulatory SNP prediction, integrated databases
on nucleotide polymorphisms in neurodegenerative diseases. Aim is computational
prognostic effects of polymorphysms and treatment of neurodegenerative diseases based
on personalized genome data. We will use several tools for SNP prediction. The tolerated
and deleterious SNPs will be predicted using SIFT (Sorting Intolerant from Tolerant
(SIFT, version 2). For regulatory SNP (rSNP) effects we use tool SNP_ TATA comparator
developed at the Institute of Cytology and Genetics SB RAS, Novosibirsk [2].

Results: We analyze the SNP responsible for these neurodegenerative diseases and
compiled available data and computer tools to a web-resource.

Conclusion: The modeling approaches will be based on integration of genomics data,
analysis of sequence contexts, estimation of regulatory effects of single nucleotide
polymorphisms in metabolic pathways and gene networks. We continue work on
integration of stress-response data and gene sets using available data sources.
Acknowledgements: The research has been supported by RFBR and Indian DST.
Computing done at Siberian Supercomputer center SB RAS was supported by budget
project 0324-2018-0017.
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Motivation and Aim: About 15’000 of long non-coding RNA (IncRNA) genes are
annotated in the human genome. Recent studies showed the key role of IncRNAs in
a variety of fundamental cellular processes. Dysregulation of IncRNAs can drive
tumorigenesis and they are now consider to be a promising therapeutic target in cancer.
However, how IncRNA contribute to the development of hereditary diseases in human is
still mostly unknown. This review is focused on hereditary diseases in the pathogenesis
of which long non-coding RNAs play an important role.

Methods: Analysis of recent studies in the field of IncRNAs function, both in human or
model organism systems can shed light upon the role of IncRNAs in the pathogenesis of
hereditary diseases.

Results: Many different diseases, from imprinting to blood disorders are described, in
which IncRNAs dysregulation is a crucial event in disease progression. LncRNAs can
participate in the development of hereditary diseases by different mechanism. The most
common is recruitment of choromatin-modifying complexes, such as polycomb repressive
complex 2 (PRC2) to different target loci across the genome. Other mechanisms include
antisense transcription, splicing regulation, miRNA-dependent mechanism and others.
Conclusion: LncRNAs canplay animportantrole in the development ofhereditary diseases
in human, regulating the expression of their targets genes by numerous transcriptional
and post-transcriptional mechanisms. We assume that further studies in this field will
expand the spectrum of hereditary diseases that involve IncRNA dependent mechanism
in their pathogenesis. A deeper understanding of the pathogenesis of hereditary diseases
is crucial for the development of novel therapeutic strategies and IncRNA looks very
promising in this area.
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Motivation and Aim: Regions of non-coding DNA in genomes are the source of high
adaptability of molecular genomic systems of multicellular eukaryotic organisms
(such as human) to varying external conditions. Such high adaptability is provided and
maintained, first of all, through structural plasticity of gene regulatory networks. Binding
of highly variable complexes of transcription factors to the fluctuating opened chromatin
regions in genome (due to non-coding genomic and epigenomic variations) underlies the
fundamental basis for such structural plasticity of gene regulatory networks. One of the
most important results of the plasticity of the cancer pathways is the acquired resistance
of tumors to chemotherapy. In this talk we will describe our results of analysis of non-
coding regions of differentially expressed genes using TRANSFAC database can help
to elucidate molecular mechanisms of cancer drug resistance and identify new potential
therapeutic targets.

Methods and Algorithms: Empirical information about the interaction of transcription
factors and the regulated target genes, obtained by either conventional or high-
throughput methods, has been collected in the TRANSFAC database since 30 years.
We used TRANSFAC to predict transcription factors (TFs) that regulate drug resistance
genes in cancer. Analysis of signaling pathways that control the activity of TFs signal
transduction network was done using most comprehensive signal transduction database
TRANSPATH. With the help of geneXplain platform (http://www.genexplain.com) we
identified structural changes in regulatory pathways with positive feedback loops, which
helps to decipher the molecular mechanisms of the emergence of drug resistance and
reveal potential drug targets .

Results: We analysed multiple “~omics” data in the cancer cells resistant to chemotherapy
by methotrexate (MTX), including RNA-seq, ChiP-seq and phosphoproteomics. We
identified the following potential drug targets against induced resistance of cancer cells:
TGFalpha, IGFBP7, alpha9-integrin. Application of chemoinformatics tool PASS to
revealed targets helped to identify the following chemical compounds: zardaverine,
divalproex and human metabolite nicotinamide N-oxide that potentially may be used to
sensitization of cancer cells against MTX.

Conclusion: We think, that often non-reversible structural changes of the regulatory
networks due to an epigenomic “evolution” of gene regulatory regions cause
transformations in the system switching to a disease state. We call such structural
network changes as “walking pathways”. The analysis of this phenomenon helps us to to
identify prospective drug targets to treat cancer.

Acknowledgements: The research has been supported in part by FASIE grant MirCol
No. 340I'P/24467.
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Motivation and Aim: 1t is assumed that the Vavilov’s law of HS must unite all events of
parallelisms, but the description of the intrinsic trends of autoadaptation and stabilization
of homologous series (HS) raised the question of the types of HS.

Results: We can talk about the bouquet of HS laws. In the literature described HS for
inherited traits of adult forms living syn- (Vavilov) and diachronously (Sobolev), for
successions of transformational trends of these traits (Cope’s homo- and heterologous
series) and structural completeness for these trends (Kammerer’s Gesetz der Serie and
Meyen’s refrains); HS for norm and pathology (Krenke, Rostand), between pathologies
(Rostand), norm and stress (Suslov) and norm of reaction in norm and under the
stress (Gorban) and between norms (Walsh); HS for sexual dimorphism (Efremov and
Geodakjan’s rules); HS for inherited expression/location of the traits in body space
(Ugolev’s universal blocks) and the same for inherited and non-inhereted expression/
location (lordansky) and finally HS for onto- and phylogenesis (Mueller-Haeckel
and von Baer laws), for ontogenesies (von Baer laws) for inherited traits and non-
inherited modification (Lamarck) and HS between living and nonliving nature (Meyen’s
refrains). Four concepts of these HS explicated. 1) Vavilov’s idea. HS evolution reduced
to the evolution of traits in a limited space of possibilities!. 2) Kammerer’s idea. HS
is a consequence of the regulation of several subsystems by a supersystem: a priori2,
permanently? or not — HS can exist by inertia*. Meyen’s refrain can be found in all three
subtypes. 3) The HS as program (transposition etc.). 4) The HS as result of autoadaptation.
This HS-4 is logically incompatible with the HS-2, but not HS-1 and 3 and can explain
the incorrectness in them.

Acknowledgements: Supported by the grant 0324-2018-0017 and IP 0324-2018-0021.

! For example, classic Vavilov’s HS based on the geographical space of centers of diversity and Zavarzin HS
based on the Zavarzin-Sax’s space of logical possibilities.

2 Periodic Mendeleev system and other correlative nonliving, suborganismal and superorganismal systems
functioning on the Maupertuis principle, but not linearly additive as HS-4.

3 For example, Belyaev’s HS of domesticated forms usually accepted as Vavilov’s HS. In sensu stricto
this is not so. Vavilov’s HS includes both domesticated and wild forms and originates within centers of
diversity that characterized by an abundance of rare dominant alleles. Belyaev’s HS revealed only between
domesticated forms: traits revealed during the domestication of foxes are parallel to those of domesticated
mink, horse, cattle and, finally, deer but not found in any wild species of Carnivora and ungulates. De
novo traits in Belyaev’s HS revealed as semi-dominant but not dominant. Belyaev’s HS is more logical to
compare with the Rostand and Krenke HS, if we consider domestication as a pathology.

4 Most purely represented in mechanics. Unsuccessfully searched by Kammerer and Lyubishchev (as style
phenomenon) in biology among the inherited traits of the archetype. However, were successfully found in
biology by Gorban (the non-inherited effect of group stress) and Efremov and Geodakjan (inherited traits of
sexual dimorphism without archetype).
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Motivation and Aim: The study of the gene polymorphism of the system of
biotransformation of xenobiotics is an important area of modern medical and genetic
research. The CYP2D6*3 (2549del) and CYP2D6*4 (1846A) variants are associated
with risks of drugs side effects and cancer. The variants are annotated as regulatory
polymorphisms 7535742686 and rs3892097, correspondingly. The aim of this work is to
study CYP2D6 gene polymorphism in different ethnic groups.

Methods and Algorithms: This study was performed on Eastern (N = 132) and Western
(N = 278) Buryats, Russians of East Siberia (N = 122) and Metis, the progeny of mixed
marriages of Buryats with Russians (N = 56). Genotyping was performed using real-time
PCR with competitive TagMan allele-specific probes.

Results: The CYP2D6*3 (2549del) allele was not detected in Buryat cohorts, among
Russians it was 0.4 %, and it was 2.7 % among Métis. The frequency of the CYP2D6*4
(18464) in Eastern and Western Buryats was 5.3 % and 4.3 %, respectively. These
data correspond to the frequency range found in Eastern Asian populations [1]. It was
significantly higher in the Russian population (12 %), and among Métis (9.8 %).
Conclusion: The obtained data makes it possible to predict a reduced risk of side effects
of drugs and cancer associated with CYP2D6*3 (2549del) and CYP2D6*4 (1846A) in
the Buryat population. However, metisation introduces new polymorphic variants into
indigenous populations, shifts gene frequencies and changes the degree of risks.
Acknowledgements: Authors are grateful to Dr Ming Chen and Haihua Bai for science
discussion. Previous researches were supported by RFBR-NSFC grant project. The work
is supported by budget project No. 0324-2018-0016.

References

1. The 1000 Genomes Project Consortium (2012) An integrated map of genetic variation from 1,092 human
genomes. Nature. 7422:56.

62  WIBSB-2018



DOI 10.18699/WIBSB-2018-48

Bioinformatics tools for 3D chromosome contacts analysis

O. Thierry'2, A.G. Galieva?, A.V. Tsukanov*?, Y.L. Orlov?3*
! University of Bordeaux, France

2 Novosibirsk State University, Novosibirsk, Russia

3 Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

* e-mail: orlov@bionet.nsc.ru

Key words: genomics, sequencing technologies, gene expression regulation, 3D genome structure, Hi-C,
ChIA-PET, database

Motivation and Aim: Chromatin interactions play a critical role for gene expression
regulation. Series of post-genome technologies have been developed to study the
binding of transcription factors for transcription regulation, such as chromatin
immunoprecipitation arrays (ChIP-Seq) [1]. Correspondingly, set of software tool for
processing of such data has been developed. Another challenge is to detect functional
contacts of target gene promoters via chromosome loops or attracting RNA polymerase
IT complex for gene transcription. Identification of genome-wide distal chromatin
interactions that lead the regulatory elements to their target genes may provide novel
insights into the study of transcription regulation. Chromatin Interaction Analysis with
Paired-End-Tag sequencing (ChIA-PET) method for such analysis requires development
of specialized software [2]. The aim of the work was to review existing tools for 3D
genome structure develop a computer program for statistical data analysis and test it on
CTCF binding sites, genes and spatial topological domains [3].
Methods and Algorithms: The data have been obtained via available data sources
containing experimental information from ChIP-seq, Hi-C, ChIA-PET tests using
different sequencing platforms. Gene annotation was obtained from UCSC Genome
Browser (http://genome.ucsc.edu). We reviewed existing software and created a database
prototype of bioinformatics tools for 3D genome structure analysis.
Results and Conclusion: We tested program for analysis of ChIA-PET experimental data.
The result of the program is a distribution of CTCF transcription factor binding sites on
domains on the human chromosomes. The distributions of human genes relative CTCF
binding sites and a randomly generated list of such sites as the program output were used
to estimate statistical significance of the associations found. With the rapidly increasing
resolution of Hi-C datasets, the size of the chromatin contact map will soon exceed the
memory capacity of general computers. The same problem related to ChIA-PET and
subsequent data integration has to be solved by our software development.
Acknowledgements: OT internship at Novosibirsk University was supported by French
educational exchange program. The research has been supported in part by RFBR and
by the budget project No. 0324-2018-0017.
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Motivation and Aim: The search of common strings in two or several symbol sequences
makes a core in bioinformatics and up-to-date molecular biology. The problem is far
from a completion, in spite of a long story. In general, the problem is the following:
given sequences T, T,, ..., T, of symbols from some finite alphabet, find all possible
common substrings (i. e. coherent subsequences) occurred in the sequences, maybe, with
some mismatches. Previously, a new algorithm for the fast search of common substrings
in two or several symbol sequences had been reported [1]. The algorithm was originally
implemented for the exact matching strings search, while it allows some extensions for
error tolerant search of substrings. The algorithm [1] for search of exactly matching
substrings is much faster compared to the brute force search methods; it is based on a
simple idea of rarefied dictionaries and uses the classical Vernier scale, cf. for example [2].
Results: A novel algorithm to find all sufficiently long repeating nucleotide substrings
in one or several DNA sequences is proposed. The algorithm searches approximately
matching strings very fast with given level of local mutation density. Also, the extended
version of the method to identify all sufficiently long repeating nucleotide substrings in
one or several DNA sequences with indel mismatches is proposed. The method based
on a specific gauge applied to DNA sequences that guarantees the identification of all
repeating substrings. The method allows the matching substrings to contain a given
level of errors of all types. The gauge is based on the development of a heavily sparse
dictionary of repeats, thus drastically accelerating the search procedure [1-3]. Some
biological applications illustrate the method.

Acknowledgements: This study was supported by a research grant No. 14.Y26.31.0004
from the Government of the Russian Federation (M.G. Sadovsky) and the grant from
Russian Ministry of Education and Science to Siberian Federal University, contract
No. 1.1462.2014/K (S.P. Tsarev).
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Motivation and Aim: Computer study of transcription regulation presents important
problem in molecular biology challenging growing volume of sequencing data. ChIP-
Seq allows to detect interactions between DNA and protein factors regulation in
genome-wide scale [1]. Additionally, ChIP-seq data with RNA-seq data allows construct
transcriptional regulatory network. It can help us better understand the molecular
mechanisms of organism development and cellular reprogramming, which is very
important for generating various cell types for regenerative therapies [2]. Thus, it is
critical to annotate clusters of binding sites of different transcription factors in distal
region of genome that may function as enhancers.
Methods and Algorithms: We used own R scripts and some R packages from Bioconductor
(http://www.bioconductor.org/) for TFBS analysis. The ChIP-seq data of H1 stem cell
was downloaded from Cistrome database (http://cistrome.org/db/#/).
Results: We have developed set of scripts with using packages from Bioconductor and
CRAN (GenomicRanges, AnnotationHub, fastcluster, ggplot2) for transcription factor
binding sites analysis. It implements methods for processing, analyzing, and visualizing
ChIP-seq data. In particular, next functions are: 1) calculating enrichment of peaks
across the genome; 2) calculating distribution density of binding peaks near transcription
start site (TSS); 3) generating random peaks; 4) hierarchical clustering of binding peaks.
The clusters of transcription factors were obtained. It was shown that clusters contained
four transcription factors and more can’t be obtained by chance. We have generated the
heatmap of co-association between transcription factors, and distribution of binding peas
near gene TSS. We have shown that transcription factors mostly enrich the regions near
TSS in embryonic stem cells.
Conclusion: Construction of clusters of transcription factor binding sites with RNA-seq
data allowed reconstruct gene regulatory networks. We continue work on integration of
ChlIP-seq transcription factor binding sites data using available data sources.
Acknowledgements: The research has been supported by RFBR. Computing at Siberian
Supercomputer center SB RAS was supported by budget project 0324-2018-0017.
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Motivation and Aim: Nutrient stress is a most important environmental stress that limits
plant growth and development. Although recent evidence highlights the vital functions
of long non-coding RNAs (IncRNA) in response to single nutrient stress in some model
plants, a comprehensive investigation of the effect of IncRNAs in response to nutrient
stress has not been performed in 4. thaliana. So we presented the identification and
characterization of IncRNAs under seven nutrient stress conditions.

Methods and Algorithms: Raw data from previously RNA-seq datasets were downloaded
from NCBI SRA, including 14 nutrient stress samples and 12 untreated control
(“normal”) samples. After processing these raw data, we identify IncRNAs, construct
ceRNA network based on the crosstalk of miRNAs and their target, built a stress-related
co-expression network based on 14 stress samples.

Results: The expression pattern analysis revealed that aberrant expression of IncRNAs
is a stress-specific manner under nutrient stress conditions, and that IncRNAs are more
sensitive to nutrient stress than protein coding genes (PCGs). Moreover, competing
endogenous RNA (ceRNA) network and IncRNA-mRNA co-expression network (CEN)
were constructed to explore the potential function of these IncRNAs under nutrient stress
conditions. We further combined different expressed IncRNAs with ceRNA network and
CEN to selected key IncRNAs in response to nutrient stress.

Conclusion: Our results suggest that IncRNAs play a significant role in the response of
nutrient stress in A. thaliana. The integrative analysis of ceRNA network and CEN may
provide important information for further insights into the role of IncRNAs in response
to stress in plants.

Acknowledgements: We are grateful to the other members of Ming Chen’s laboratory for
helpful discussions and helpful comments.
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Motivation and Aim: As a non-invasive blood testing, the detection of cell-free DNA
(cfDNA) methylation in plasma is raising increasing interest due to its diagnostic and
biology applications [1]. Although extensively used in cfDNA methylation analysis,
bisulfite sequencing is less cost-effective. Through methylated DNA immunoprecipitation
coupled with deep sequencing (MeDIP-seq), we aimed to characterize cfDNA methylome
in cancer patients.

Methods and Algorithms: In this study, we investigated the cfDNA methylation patterns
in lung cancer patients by MeDIP-seq. MEDIPS package was used for the identification
of differentially methylated regions (DMRs) between patients and normal ones.
Results: Overall, we identified 128 differentially methylated regions (DMRs) in gene
promoter regions, 21 hypermethylation and 107 hypomethylation respectively, by
comparing lung cancer patiens and healthy individuals as controls. 21 hypermethylation
regions represent 20 genes. Some of the genes had been previously reported to be
associated with lung cancers, such as CPXM1 and Clorf210.

Conclusion: Taken together, our study provided an alternative method of cfDNA
methylation analysis in lung cancer patients with potential clinical applications.
Acknowledgements: This work was supported by Development Program for Basic
Research of China (2014YQ09070904), National Natural Science Foundation of China
(31671299), Shanghai Science and Technology Committee Program (17JC1400804),
Medical engineering cross fund (YG2017ZD15, YG2015QN35) and Laboratory
Innovative Research Programme of Shanghai Jiao Tong University (17SJ-18).
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Circular RNAs (circRNAs) are covalently closed loops derived from back-splicing of
precursor mRNAs. Recently, a large number of circRNAs have been detected among
diverse organisms. For the first time in plants, we have identified 12,037 and 6,012
circRNAs in Oryza sativa and Arabidopsis thaliana, respectively. We demonstrated that
circRNAs are widespread in plants and revealed the common and distinct features of
circRNAs between plants and animals. We found that there are a certain number of
circRNAs with sequence and splicing position conservation in plants, demonstrating
the important role of circRNAs in plant growth, development and evolution. Regarding
to the novelty of plant genomes/genes, a software for prediction of plant circRNAs,
termed PcircRNA_finder, which is more sensitive and precise in detecting plant
circRNAs than other frequently used programs. Another software, termed circseq-cup,
was also developed, which can assemble the full-length sequences of circRNAs using
the back-splicing RNA-Seq reads and their corresponding paired-end reads. We for
the first time identified full-length sequences of nearly 3,000 circRNAs from O. sativa
genome. Based on the full-length sequences, we showed that alternative circularization
of circRNA is a common feature in O. sativa and, surprisingly, found that the junction
sites of a large number of circRNAs are flanked by diverse non-GT/AG splicing signals
in O. sativa. Moreover, we have created a database of plant circRNAs, PlantcircBase
(http://ibi.zju.edu.cn/plantcircbase/). We have collected publicly available circRNAs
identified in recent years by bioinformatics prediction and/or experimental validation,
as well as circRNAs newly identified by our own lab in rice and Arabidopsis. Apart
from the detailed and comprehensive information for each circRNA entry, PlantcircBase
also provides basic tools including browsing, searching and downloading as well as
advanced tools, including visualizing structures of circRNAs and predicting circRNAs.
Part of our results have been published in Ye et al., 2015, New Phytologist; Chen et al.,
Bioinformatics; Ye et al., 2017, RNA Biology; Chu et al., 2017, Molecular Plant.
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Motivation and Aim: Analysis of gene ontology results based on selected gene lists presents
technical problem for processing of transcriptomics data. New annotation categories,
such as presence of miRNA, non-coding RNA, transcripts demand development of
new mathematical functional for data processing [1]. Previously, program complex
ICGenomics has been designed for storage, mining, and analysis of high-throughput
sequencing experiments [2]. We sought extend potential of the tools by new functional
properties for results presentation and visualization.
Methods and Algorithms: The developed program complex able fulfill the following
tasks: ChIP-seq analysis; functional annotation of gene regulatory regions in nucleotide
sequences; prediction of nucleosome positioning; and structural and functional annotation
of proteins, including prediction of allergenicity parameters, as well as estimates of
evolution changes in protein families. We developed set of new computer scripts for
integration into the program complex. It implements both standard and modern methods
for processing, analyzing, and visualizing sequencing data and functional annotation of
genome regions.
Results and Conclusion: The program complex allows process nucleotide sequences from
next generation sequencing data, contract gene expression tables, calculate percentage
of genes related to defined categories (ontology terms, parameters of expression in
different tissues — tissue-specificity). Correlation of any parameters of gene groups could
be visualized as heat map. The work has to be extended to the analysis of transcription
factor binding sites in eukaryotic genomes.
Acknowledgements: The research has been supported by the budget project No. 0324-
2018-0017.
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Motivation and Aim: Facial-scapular-humeral myodystrophy (FSHD) is an autosomal
dominant myodystrophy, the basis of its pathogenesis is ectopic expression of the
transcription factor DUX4 in skeletal muscle. DUX4 is encoded by each D474 repeat
unit on 4th chromosome [ 1]. The prevalence of the disease in different populations varies
from 1: 20000 to 1: 14,000 [2]. In this paper, we reviewed existing studies about impact
of genetic, epigenetic and gender differences on clinical severity and the possibility of
their use for disease prognosis and family counselling.

Methods: To date, there are no specific, fully validated scores for assessing the clinical
severity of the FSHD. The most frequently used clinical severity scale was published by
Ricci et al. [3] and corrected to age of onset by van Overveld et al. [4].

Results: In most studies of the influence of genetic factors on phenotype, the inverse
correlation between the number of the D4Z4 repeats on the 4th chromosome and the
severity of clinical manifestations was established [3]. For both types of FSHD, the
inverse dependence of the severity of clinical manifestations on the level of methylation
of the D4Z4 repeats on 4qA chromosome was shown [5].

Conclusion: Reviewed works allow concluding that the penetrance and the severity of
FSHD are in inverse correlation with the number of D4Z4 repeats on the 4qA haplotype
and the level of methylation. Moreover, the smaller the residual number of the D474
repeats, the smaller the variability of the clinical picture. In groups of asymptomatic
carriers and patients with minimal clinical manifestations are dominated by females.
Most researchers conclude that the most accurate prediction could be given with the
following data: age of onset, gender, family examination data; clinical severity scoring;
the length of D474 repeats on the 4qA chromosome in FSHD1, additionally for FSHD2 —
presence and type of mutations in the gene SMCHD1; haplotype and methylation status
of the array of D4Z4 repeats of chromosome 4.
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Motivation and Aim: Facial-scapular-humeral myodystrophy Landouzy-Dejerine

(FSHD) is an autosomal dominant myodystrophy. The prevalence of the disease

in different populations varies from 1: 20000 to 1: 14,000 [1-4], conceding only to

Duchenne muscular dystrophy and myotonic dystrophy. The basis of FSHD pathogenesis

is ectopic expression of the transcription factor DUX4 in skeletal muscle encoded by

D474 repetitive units of subtelomeric region of chromosome 4q35 [5]. The D4Z4 repeats

are widely presented in human genome and have high similarity between different

chromosomes. This fact makes diagnostic of FSHD highly complicated for basic

molecular diagnostic laboratories. In this paper, we review existing methods for FSHD

molecular diagnostic thus conduce to choose the most suitable diagnostic technique in a

basic molecular genetic laboratory.

Methods: Here we present a comprehensive analysis of current and possible methods

for FSHD diagnostic: Southern blotting [6]; molecular combing [7]; nanopore

sequencing [8]; STR haplotyping [9]; 4gA haplotyping [10]; methylation profiling [11].

Results: The most informative of currently existing methods is demonstrated by

molecular combing; however, a price-informative ratio is the best for nonradioactive

Southern blotting.

Conclusion: Based on the criteria of specificity, sensitivity, informative and price

for today, the most suitable method for FSHD diagnostic in basic molecular genetic

laboratory is the nonradioactive Southern blotting. This method is allow to diagnose

about 90 % of all FSHD cases, however it couldn’t diagnose cases with low mosaicism,

complex rearrangements between 4qA/10gA allels. These issues resolve by the molecular

combing method, but because of price of reagents and special equipment this method not

suitable for basic molecular genetic diagnostic laboratory. The nanopore sequencing now

have high price, not enough reads length and quality for FSHD diagnostic. However, the

nanopore sequencing technology may be method of choice for the diagnostic in future

because it has potential to resolve all limitations of currently existing methods.
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Systems genetics-based drug discovery
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The past decade has witnessed unprecedented progress in biotechnology, particularly
in omics technologies. However, these great technical advances have made limited
contributions to the advancement of the pharmaceutical industry. It still requires
$2.6 billion and approximately 13.5 years on average for a new molecular entity (NME)
drug to enter the market. Therefore, we urgently need methods that can efficiently
synthesize and utilize biological big data to streamline the drug discovery pipeline.

In recent years, medical genetics has found important applications in drug discovery.
However, most complex diseases are caused by multiple interacted causative factors;
hence, agents that only hit single pathogenic factors are not very efficacious. Thus, to
utilize medical genetic information more efficiently in drug development, we should
aim at multiple disease genes, especially interacted pathogenic factors, to find potential
drugs.

Systems genetics is a thriving area of study that aims to understand genetic interactions
on a genome-wide scale. One of the representative algorithms in this field is the HotNet
diffusion-oriented subnetworks (HotNet2) algorithm. HotNet?2 is based on an insulated
heat diffusion kernel algorithm that considers the heats (reflecting genetic importance)
of individual genes as well as the topology of gene-gene interactions. This method can
reveal functionally interacted genes within subnetworks, thus overcoming the limitations
of traditional GWAS/Phe WAS methods for elucidating disease pathogenesis.

In this study, we demonstrate that integrating HotNet2 calculation with GWAS/PheWAS
can substantially promote the drug discovery efficiency. Besides, this method is also
efficient to find drug combinations.
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The interplay of drought and dehydration with the duration
of plant growth: Application of bioinformatics for candidate gene
identification in bread wheat
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Introduction and Aim: Drought can affect plants at any stage of ontogenesis. Late-
and early-maturing cultivars of wheat differ in their development in ways that can
advantage grain production in the unpredictable occurrence of rainfall or drought. In the
environment of Northern Kazakhstan, late-maturing genotypes of wheat are preferable
in the absence of rainfall during the spring/early-summer season. In contrast, higher
grain yield is typically shown by wheat genotypes with an early-maturing habit in
conditions of terminal drought. Therefore, high grain yield represents an integrative trait,
determined by not only yield potential but also the length of plant growth and reactions
to drought. The aims of this study were to identify and analyse the most suitable gene
candidates among Transcription factors regulating plant reactions to drought during the
development of wheat plants and to carry out comparative bioinformatic analysis of
similar genes in other plant species.

Methods: In this study, grain yield among an International germplasm collection of
200 bread wheats was studied in field trails in the Akmola region of Northern Kazakhstan
as well as in laboratory treatments for drought and dehydration. Bioinformatics and
systems biology approaches were used to identify and analyse the most important
candidate genes during plant growth for higher grain yield.

Results: Two genes encoding different Transcription factors, 7aDREB5 (Drought
Responsive Element Binding) and 7aNFYC-A7 (Nuclear Factor Y), showed the highest
levels of gene expression in plants exposed to drought and dehydration, and were strongly
associated with higher grain yield compared to controls. Similar results in other plant
species in response to abiotic stresses were found and confirmed through bioinformatics
analysis.

Conclusion: The results support the use of the above candidate genes for advanced
selection of bread wheat genotypes for high grain yield with improved tolerance to
drought and dehydration through adaptation to the required length of plant growth.
Acknowledgements: This study was supported by the Ministry of Education and Science.
Kazakhstan, Research program BR05236500.
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Promoter sequences driving inducible gene expression
in human T- and NK-cells
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Motivation and Aim: Cytotoxic activity of T- and NK-cells can be efficiently retargeted
against cancer cells using chimeric antigen receptors (CARs) and rTCRs. In the context
of solid cancers, use of armored CAR T- and NK cells secreting additional anti-
cancer molecules such as cytokines, chemokines, antibodies, BiTEs, inverted cytokine
receptors, and checkpoint inhibitors, appears particularly promising, as this may help
overcome immunosuppressive tumor microenvironment, attract bystander immune cells
and boost CAR T/NK-cell persistence. Placing the expression of such molecules under
the transcriptional control downstream of CAR-mediated T/NK-cell activation offers the
advantage of targeted delivery, high local concentration, and reduced toxicity. Several
canonic DNA sequences that are known to function as activation-inducible promoters in
human T and B cells have been described to date and typically encompass the multimers
of NFkB and NFAT binding sites. However, relatively little is known about the DNA
sequences that may function as activation-driven switches in the context of NK cells. We
set out to compare the functionality of several activation-inducible promoters in primary
human T cells, as well as in NK cell lines NK-92 and YT.

Methods and Algorithms: To this end, lentiviral constructs were engineered to express
two fluorescent reporters: mCherry under NFATx4, NFkBx2, NFkBx5, NFkBx10,
NFkBx20, as well as two variants of CD69 promoter and copGFP under the strong
constitutive promoter of the human EF 1a gene. Reporters lacking the inducible promoter
or driven by the weak constitutive PGK promoter served as the controls. Pseudotyped
lentiviral particles obtained using these constructs were transduced into primary human
T cells and NK-92 and YT cell lines expressing a CAR specific for PSMA.

Results: The transgenic cells obtained were activated by conventional TCR cross-linking
(T cells) or viaa CAR (CAR-NK cell lines). Promoter activity before and after activation
was assayed using FACS analysis. In T cells, the CD69 promoter encompassing CNS1
and CNS2 regions displayed the highest signal/noise ratio. Intriguingly, in the context of
CAR-YT cell line neither of the seven promoters tested displayed acceptable activation
profile. In CAR-NK-92 cells, the largest fold activation (which was modest) was achieved
with the NFkBx20 promoter, however its expression was clearly leaky in “resting” non-
activated cells.

Conclusion: Unlike in T cells, the robust activation-driven inducible expression of
genetic cassettes in NK cells requires unbiased identification of promoter sequences.
Acknowledgements: Supported by the RSF (16-14-10237) and the Basic scientific research
program project (0310-2018-0012).
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Drug reposition as a promising strategy in therapy
of cognitive deficits at neurodegenerative disorders
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Motivation and Aim: Drug repositioning (or drug repurposing / drug reprofiling) is a
process of redeveloping a compound for application in a different pathology and finding
new therapeutic indications for the existing drugs. The premise of repositioning is that
the drugs that have previously passed clinical trials will minimize the risk of failure in
future late-stage clinical trials due to toxicity and thus lead to faster drug approvals. It
has been growing in importance in the last few years and becoming mainstream area
in drug research and industry. This strategy appeared to be quite effective approach
in psychopharmacology as well. Our project was focused on antimicrobial drug with
neuroprotective properties, ceftriaxone (CEF). We evaluated its potential to restore
cognitive deficits in animal models of neurodegenerative disorders (Alzheimer’s disease
(AD), Parkinson’s disease (PD)).

Methods and Algorithms: Wistar rats were injected with a selective neurotoxin of
dopaminergic neurons MPTP into SNc to establish a PD model. Mice of C57B1/6] strain
injected bilaterally i.c.v. with amyloid-beta fragment 25-35 were used as pharmacological
AD model while rats of OXYS strain were used as a genetic model of sporadic AD. To
evaluate the effects of CEF, the animals were treated with the drug (100 mg/kg/day,
1.p., 14-36 days) and then underwent behavioral testing for cognitive function. Neuronal
activity in vivo was measured with ME-MRI. Brain neuromorphology was evaluated
with Nissl staining and immunohistochemical analysis.

Results: The treatment with CEF improved cognitive deficits in MPTP-induced rat PD
model, model of sporadic AD in OXYS rats with accelerated senescence, and murine
AD model induced by i.c.v. AP injections. We showed that MPTP lesioning resulted
in decreased neuronal activity and density in the nigrostriatal dopaminergic (DAergic)
system and the hippocampal CA1l, CA3, and dentate gyrus, while CEF treatment
prevented those disturbances. Neuromorphologically, control OXYS rats exhibited
a lowered neuronal density in the hippocampal CAl area whereas CEF restored this
parameter. CEF also de-creased amyloid accumulation and neuroinflammation in Af-
treated mice.

Conclusion: The results suggest CEF as a promising pharmacological tool for the
prevention of cognitive decline at neurodegenerative disorders and gave new insights
into mechanisms of its neuroprotective effects.

Acknowledgements: Supported partially by grants No. 15-04-05593-a, 15-54-52029
HHC-a from the Russian Foundation for Basic Research (Russia) and No. MOST
104-2923-H-040-001-MY3 from the Ministry of Science and Technology (Taiwan,
R.0.C.); by NSU: Academic Strategic Unit “Neuroscience in Translational Medicine”.
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Conclusion: international education programs and round table
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The round table on education and integration of bioinformatics data together with
science cooperation will conclude the First Sino-Russian Workshop on Integrative
Bioinformatics and Systems Biology. Russian and international experts in the field
of bioinformatics, education programs and neurobiology from top world universities
will discuss education programs. Science groups from China by Prof Xiaodong Zhao
(Shanghai Jiao Tong University), Prof Ming Chen (Zhejiang University), and Prof Hong-
Yu Zhang (Huazhong Agricultural University) will discuss integration of bioinformatics
data and education programs. Prof M.Chen will present professional initiatives in
bioinformatics in China, work of Zhejiang Bioinformatics Society.

Dr. Fyodor Kondrashov, Institute of Science and Technology, Klosterneuburg, Austria
will tell about experience in organization of Young Scientists Schools on bioinformatics
in Russia. The invited speakers from Russia will continue the discussion about
national programs in fundamental medicine — presented by Irina M. Larina, Institute of
Mathematical Problems of Biology RAS, Alexey A. Lagunin, Russian National Research
Medical University named after N.I. Pirogov, Maria G. Samsonova, Saint-Petersburg
Polytechnic University.

Dr Olga F. Krebs (Heidelberg Institute for Theoretical Research, Heidelberg, Germany)
and Dr Maxim V. Zakharsev (Norwegian University of Natural Sciences, Oslo) will
give a talk about integration of data in bioinformatics and open source platforms on
computer biology in Europe. Prof Ralf Hofestadt (Bielefeld University, Germany)
will discuss German-Chinese network on bioinformatics and education. Dr Marko
Djordjevic (Belgrade University, Serbia) will tell about the integrating computational
systems biology in research and education. Prof Tatiana Tatarinova (University of La
Verne, USA) will give the educational program review “Bioinformatics: science of a
toolbox?” The neurobiology experts from Academia Sinica, Taiwan ROC — Arthur C.
Tsai, Hung-Ming Chang, Ya-Ling Yang — will share their expertise in research.
Bioinformatics, as an interdisciplinary field, is a case example for analysis of science
history perspectives. During the seminar the analytical materials on increasing the
effectiveness of the implementation of the activities of the roadmap projects of the
National Technological Initiative in Russia will be discussed. We aim to develop
methodological recommendations on educational projects including the usage in
educational process based on the example of the Department of Medicine and Psychology
and the Humanitarian Institute of Novosibirsk State University.

Acknowledgements: The participation of the incited speakers at the BGRS conference and the
workshop has been supported by Russian Ministry of Science project 28.12487.2018/12.1.
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Bioinformatics Society of Zhejiang Province

The Bioinformatics Society of Zhejiang Province was established in 2013. It is a registered NGO
that meets all the legal and financial requirements given by the government. The goal of the
society is to provide a platform for bioinformatics scientists, researchers, young students and
publics, to create a network between institutions and companies, and to
encourage interdisciplinary communication and in-depth discussion. We

welcome members from board fields and support members and other

persons interested in obtaining advanced knowledge in the field, present

current progress and expand the general knowledge and applications of

bioinformatics. The society will work with foreign societies, contribute to

the further education of its members and organize seminars, conferences

and workshops. Website: http://www.zjbioinformatics.org/

. Founded in September 2011, Hangzhou Lifereal Biotech-
n ﬁ E nology Co., Ltd. focuses on the R&D and production for the

Life Real life science and clinical diagnostic products. LifeReal has
settled its production line with the occupation of 2000 sqM
and strictly followed up the ISO 9001 quality management
system.The company has got ISO13485 certificate in 2017.
The company has a full team of engineers to provide the original designing service, including
electronic design, structural design, software design, etc. Viewing to the worldwide coopera-
tion, LifeReal has built up the business channels into overseas countries, such as US, Japan,
Germany, UK, etc. Mostly of our products are designed with RoHS complied and CE marked.
The company welcomed OEM/ODM cooperation based on the customer requirements.

Hangzhou Lifereal Biotechnology

Other enterprise members:
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KomnaHua Huawei aBnaetca BefyLwmm MUpPOBbIM
nocrtaswmkom NKT-peweHnin. bnarogapa yctaHoB-
NEHVIO B3aVIMOBBIFOAHbBIX OTHOLIEHUIN C HaMMK
napTHepamn 1 3akasuvMkamy KomnaHum Huawei
yAanocb JOO6UTbCA CYLLECTBEHHbIX NPEUMyLLECTB
B cdepe onepaTopcKmx ceTel, KOPNopaTUBHOIO
1 notpebuTtenbckoro 6M3Heca, a Takke B cdepe
06nauHbIX TeXHONOrMin. Mbl CTpeMMMCS co3faBaTb
MaKcvMMasbHble NMpeumyLlecTsa Ana onepaTtopos
CBA3W, NPefnpuUATUIA 1 NoTpebuTtenen nyTem pas-
paboTKkn KOHKypeHTHbIX WKT-peleHunin n ycnyr.
O6opypnoBaHue 1 peleHnsa Huawei ncnonbsytorca
B 6onee yem 170 cTpaHax Mupa. Komnanusa obcny-
XKMBaeT 6ornee TPeTW HaceNeHnsa 3eMHOro Lapa.

Mmen GoraTblii OMbIT U TeXHWYECKMe 3HaHWA B
o6nactn HANOKP, Huawei npugepxuneaetca ctpa-
TerMy TeCHOro COTPYAHMYECTBA U MHTErpaummn c
KOPMopaTMBHbIMM 3aKa3umKamu 1 npefocTaBnaet
UM LUMPOKMIA CNEeKTP BbICOKOIPDEKTUBHBIX KNK-
eHToOpMeHTMPOBaHHbIX WKT-peweHnn wn ycayr,
Ha 6a3e rny6oKoro NoHVMaHuA Ux NOTPebHOCTEN.
CornacHo aton cTpaterun Huawei npegnaraet wu-
pokuin Bblbop nepefosbix VIKT-pewwenuin B chepe
rocyfapCcTBEHHOrO ynpasrieHns, obLeCcTBEHHOrO
ceKTopa, GMHAHCOB, TPaHCMOPTa, SMEKTPOIHEp-
reTVKu, KpYnHbIX NPeanpuaTUii, a TakKe Manblx 1
cpepgHux npepgnpuAtTn (SME). 3Tn pelueHnsa ox-
BaTbIBalOT KOPMoOpaT/BHbIE CETU, YHUBEPCASIbHbIE
cuctembl ¢BsA3n 1 B3aumopenctema (UCRC), cu-
CcTeMbl 061aUHbIX BbIYMCIEHUI U LLeHTPbI AaHHbIX,
cucTeMbl KOPropaTMBHOWM 6ecnpoBOfHOW CBA3W,
CeTeBOro 3N1eKTPONUTaHUA, a TaKkKe MHGPaCTPyK-
TYpHble ycnyru.

000 «TexkomnaHua XyaBan»

Oununan B COO:

630112, HoBocnbupck, yn. ®pyHse, 242,
11-11 aTax

Ten.: +7(383) 328 00 70

Qakc: +7(383) 32800 71

E-mail: Kroshin.Fyodor@huawei.com
URL: e.huawei.com/ru

W& HUAWEI

Huawei is a leading global ICT solutions provider.
Through our dedication to customer-centric
innovation and strong partnerships, we have
established end-to-end capabilities and strengths
across the carrier networks, enterprise, consumer,
and cloud computing fields. We are committed
to creating maximum value for telecom carriers,
enterprises and consumers by providing
competitive ICT solutions and services. Our
products and solutions have been deployed in
over 170 countries, serving more than one third of
the world’s population.

By leveraging our strong R&D capabilities and
comprehensive technical expertise, Huawei’s
strategy in the enterprise domain focuses on
close cooperation and integration with partners
to deliver a wide range of highly efficient
customer-centric ICT solutions and services that
are based on a deep understanding of customer
needs. In line with our strategy, we offer a
broad portfolio of innovative ICT solutions that
cater to global vertical industry and enterprise
customers across government and public sector,
finance, transportation, energy, large enterprises
and small and midsize enterprises (SMEs). Our
portfolio covers enterprise networking, unified
communications & collaboration (UC&C), cloud
computing & data center, enterprise wireless,
network energy and infrastructure services.

HUAWEI Technologies Co Ltd., Russia
Siberia office:

630112, Russia, Novosibirsk, Frunze Str., 242
Business Center “New Height”

Tel.: +7(383) 328 00 70,

Fax: +7(383) 328 00 71

Email: Kroshin.fyodor@huawei.com

URL: e.huawei.com/ru



intel.

Kopnopauusa Intel

Kopnopauusa Intel 6bina ocHoBaHa B 1968 roay Pobeptom Horicom u FopaoHom
Mypom. Ha npotsxxeHun 50 net Intel cospaeT MHHOBAUMOHHbIE TEXHONOMUM,
OTKpbIBatoLLME HOBblE BO3MOXHOCTU AN NOAEN.

Kopnopauus Intel aBnsetca MMpoBbiM nnaepoM B 061aCTU MUKPOINEKTPOHUKN U
MH@OPMaLMOHHbIX TEXHONOrMIA. Intel co3aaeT TexHONOrMK AN YMHOIO MUpa 3noxu
6onbwnx AaHHbiX. OCHOBHOE BHMMaHue Kopropauusi yaensieT Cco34aHuto
WHTE/NIEKTYaNbHbIX PEeLeHniA ANa YMHOro Mmpa, OT YCTPOMCTB MHTepHeTa BeLlen
1 nonb3oBaTenbckux MK A0 KOMMYHUKAUMOHHOW WH@PACTPYKTYpbl, TEXHOMNOIMUIA
ANs LeHTPoB 06paboTKu AaHHbIX U CYNepPKOMMbIOTEPOB.

LLITab-kBapTMpa Kopriopauun pacrosioxeHa B r. CaHTa-Knapa, wTt. KanudopHus.
O6wwmit wrat Intel HacunTbiBaeT 6onee 100 Thic. coTpyaHMKOB B 6onee, yem 60
CTpaHax Mo BCeMy MUpYy. [NaBHbIM WUCMOMHUTEsNbHBLIM ANMPEKTOPOM KOopropaumm
aBnsetca Pobept CBoH (Robert Swan).

Intel B Poccumn

MepBoe npeacTtaBuTenbcTBo Intel B Poccum 661510 oTkpbiTOo B 1991 roay B Mockse.
CerogHs B poccuinckmx oducax Intel B Mockee n HwmxHem HoBropoae pabotatoT
6onee 800 yenosex.

B MOCKOBCKOM oduMce KOMMaHWU MpeacTaBfieHbl OTAENbl MAapKeTUHIa 1 pa3BUTUS
6u3Heca, rpynnbl Mo pa3paboTke MnporpaMMHOro obecrneyeHusi, HpPUANYECKUit
oTaen.

B HMOKP ueHTpe Intel B HuxHem HoBropoae co3aatoTcsi HOBblE M MHHOBALMOHHbIE
npoAyKTbl Ana paspaboTkm MO. CerogHsa OH SBNSETCA OAHUM U3 KPYMNHENLWKnx
LIEHTPOB nccnenoBaHuii n paspaboTtok Intel B EBpone. bonee 700 cnewuuananucroB
U MHXXeHepoB pa3pabaTbiBaloT MPOrpaMMHble MHCTPYMEHTbI U MPUIOXEHUS ANS
apxutekTyp Intel. B HmxHeM HoBropoae Takxe pasMeLlaroTcst pasfinyHble rpynnbl
noanepXku 6usHeca (HanpuMep, aAMUMHUCTPATUBHO-XO3SMCTBEHHAs! 4acTb,
duHaHcoBbI oTAen, otaen UT, oTaen kagapos).

LleHTp uccnenoBaHuit u paspabortok Intel B HuyxkHem HoBropogae

Hwxeropoackuin oduc Intel 6611 ABNSETCS LEHTPOM 3KCMepTU3bl KOoprnopauun B
o6nactn BbICOKOMPOU3BOAUTENbHbBIX BbIYUCIEHUNA, pa3paboTkm NporpamMMHOro
obecneyeHuns B 061acTu YNCIEHHbIX MeTOA0B 1 6ecnpoBOAHON CBA3MW.



DES

> MP Biomedicals
(OO0 «MTIBA gnarHocTrKa)
Appec: 109147, r. Mocksa, yn. Mapkcuctckas, a. 3,
cTp. 2, 00.2.1.20/2
@ Ten./dakc:
+7(495)604-13-44
E-mail  rus@mpbio.com

WEB  mpbio.com; mpbio.ru

Komnanua OO0 «MIBA guarHoctuka» ABRAETCA OYEpPHEeN KoMnaHuen
MP Biomedicals, paHee n3ectHon kak ICN Biomedicals, ocHoBaHHoOI B
1959 ropy, NpW3HaHHOTO NMAepa B 061acT MPOV3BOACTBA LWMPOKOTO
CMeKTpa XMMNYECKMX peakTMBOB, 060pyaoBaHUA A1 MPOOONOLrOTOBKM
(cuctema gns romoreHusauun FastPrep) n HabopoB peareHToB. Katanor
npogaykuumn komnanun MP Biomedicals Bkntouaet 6onee 55000 HavmeHo-
BaHVIN BbICOKOKAUeCTBEHHBIX MPOAYKTOB ANA NpoBefeHna bruoxmmmye-
CKVX NCCnefoBaHunii, GapMaLeBTYECKOTrO 1 BOTEXHONIOMMYECKOTO Npo-
W3BOACTBA, AJ1A Pa3NINYHbIX OTpacieil UMMYHONOTN U FTeHETUKM.

FastDNA SPIN e »
Kit for Soil L 4 L >

.



Roche)

000 «Pom JuarHoctuka Pyc» - oduiMaabHBIN
uMnoprep npoaykuuum Roche B Poccuum u jauneH3uart
komnaHuu F.Hoffmann-La Roche Ltd.

Roche Sequencing Solutions, noppaspeneHue Roche,
OpMEeHTUPOBAHHOe Ha pelleHus AJiss NGS, a B YaCTHOCTU
Ha npob6omnoAroToBky k NGS, npezjaraer:

-Ha6opsr KAPA Biosystems [aassi HPUTOTOBJIIEHUS
6ub6amorex JHK (BKJIIOYAIOT 6apKonVpoOBaHHbIE
azanTtepbl, YaCTULbI JJisI OUYUCTKU, HABOPBI AJIsSI OLleHKU
KoHIleHTpaumun JAOHK wu 6ubamorek wmetomom IIIIP B
peaJbHOM BPEMEHN).

-Ha6opslI 4151 HanpaBJIeHHOro oT6opa reHoB nepep, NGS:
NimbleGen SeqCap EZ -rubpugmusanioHHOe
oboramnieHue naHesen TeHOB, 3K30MOB,

TPAaHKCPUIITOMOB M ME€TUJIOMOB;

HEAT-seq - aMIuiMduUKaAIMOHHOEe oborauieHue
IaHeJsieyl 'eHOB, B TOM YMCJIe U ITaHesiell OHKOI'€HOB;

AVENIO -rubpuzmnsalnMoHHOe oboraiieHue mnaHesen
OHKOT'€HOB I3 BHEKJIETOUHOM omnyxoJseBoir JHK u

[

Sequencing
aHaJIM3 JaHHBIX. Feady Library
00O «Pour InarHoctuka Pyc» mpepjaraeT KOMIIJIEKCHBIE
pellieHMs, BKJIOUalONIue B cebsl He TOJIbKO 060pyZLoBaHMe
M PpeareHTbl, HO U TeXHUYECKUN CepBUC, ObOyuyeHUe
nepcoHasia U IIOCTOSAHHYIO METOAUYECKYIO ITOALEPIKKY.
n Unlock 000 «Pout JjuazHocmuxka Pyc
. the Potential 115114, Poccus, Mockea
of Every Sample ¥Ya. JlemHukoeckas, 0. 2, cmp. 2

Ten:+7 (495) 229-69-99
BusHec-ueHmp «Busanvdu I1naza»
ras.russia@roche.com

sequencing.roche.com

JlJ1st HayYHBIX MCCIIeJoBaHUM. He )11 IMAarHOCTUKMA.



00O «buollaiiH» ABnAeTcs oduLManbHbIM GUCTPUOBIOTOPOM

- -
Blo lne komnaHwui BD Biosciences, Leica Microsystems, PerkinElmer, BioTek,
BeAyLUVX MUPOBbIX MPOV3BOAUTENEN MPUOOPOB 1 peareHToB
rpynna KoMnaHuw anAa 6I/IOM€,qVIL|I/IHCKI/IX VICCJ'IenOBaHI/II?I.
Bnarogaps yHuKanbHoMy nopT$onmo NPOAYKLMM 1 ONbITY
Pe!(i: i teioa HaLVX CNeLmnancToB Mbl BbIMOHAEM MOCTaBKY Vi BHEAPEHNE
For the Bettr wicRosYsTEMS KOMIMJIEKCHbIX PELIeHNI A1s pa3HOO6pa3HbIX 3aaau

. . N B 06/1aCTV MONEKYNIAPHON 1 KNETOUYHOWN Gruonornu.
$2Biolek & BD Y

MOJ'IeKyJ'IFIpHO-FeHeTVIl-IeCKI/Ie ncanenosaHmA

e CycTembl ANA BbiAENEHNA N MONEKYNIAPHOrO aHanu3a
OAMHOUHbIX KneTok Becton Dickinson

o CraHuuw ana Bbigenenus [IHK, o6opynosaHue PerkinElmer
LNA NOATOTOBKM U KOHTpons 6ubnunotek ana NGS

e Hab6opbl Nextflex ana nogrotoeku 6ménunotek NGS PerkinElmer: nonHoreHomHoe
1 TapreTHOE CEKBEHVPOBaHUE, TPAHCKPUMTOMYIKA, SNUTeHETUKA, MeTareHoMKa

[MpoTeoOMHble nccnegoBaHUA

® [lepefoBble ONTUUYECKME TEXHONOMMM KOMNaHuw BioTek Instruments
INA BUOXMMNYECKNX NCCNEeA0BAHNIA, UAEHTUGUKALMM U KONMYECTBEHHOMN OLEHKU
aHanMToB, NCCNe0BaHNA B3aMOAENCTBUA GrioMoneKyn

® PeareHTbl 1 pacxofHble matepuansl PerkinElmer gna npoteomHbIx nccnefosaHni

KneTouHble nccnegoBaHumA

® CricTeMbl AN NPOTOYHOW LIUTOMETPIM N COPTUPOBKU KIETOK
komnanum BD Biosciences

® OnTyyeckan BU3yanu3aLyia KNeToK AA MOAENNPOBaHUA NPOLIECCOB B KNETOUHbIX
KynbTypax v Ha 3D chepoupax: pewenus PerkinElmer n BioTek Instruments

® Cuctembl Ans KOHdOKanbHoOM MKpockonum Leica Microsystems

MccnenoBaHmA Ha XKUBOTHbIX

® [pnbopbl ANA ONTUYECKO BU3yanu3auuu in vivo Spectrum v Lumina,
cuctembl ans KT v MN3T komnanun PerkinElmer

® O6opyaoBaHve ANA ccnefoBaHnin Ha XMBOTHbIX Leica Biosystems

OduumansHble ancTprbsioTopsl BD Biosciences, Leica Microsystems, PerkinElmer, BioTek B Poccum — koMnaHus «broSlaiH»

000 «BuofaiH» Mocksa, Ten.: +7 (800) 555 49 40 EQuHbIn GecnnatHbIn

Poccms, 197101, CaHkT-MeTepbypr HoBocnbupck, Ten.: +7 (383) 227 09 63 -

AHckuit nep., a. 3, v A ExarepuHbypr, Ten.: +7 (343) 287 32 49 HOMEp cepBurcHoNn
BnagusocTok, Ten.: +7 (423) 201 18 08 CJ'Iy>K6bI ONg BCex

Ten.: j” (812) 320 49 49 HuxxHui Hosropoga, Ten.: +7 (831) 278 61 47
d_)aKCj +7 (812)_32_0 4940 PocToB-Ha-floHy, Ten.: +7 (863) 268 99 32
e-mail: main@bioline.ru KasaHb, Ten.: +7 (843) 570 66 88

wnanar hinlina rin Camana +7 (RAR) 2AAR-NA-RA 8 800 333 OO 49

pervioHos Poccunu:



Oxtloed

NANOPORE

AHAM

Distributor
eACIHE

KomnaHus Juasm — KpynHenLwmnin NocTaBLLMK COBPpeMeHHOro nabopatopHoro obopyao0BaHMA Ha
Poccuitickom pbiHKe. KaTanor KomnaHum HacumTbiBaeT 6osee 500 000 HaumeHoBaHWU NpubopoB.,
peareHToB U PacXo4HbIX MaTEPMANoB ANA MeAULMHCKMX U HAyYHO-UCCNef0BaTeNbCKMX NabopaTopuil.

B KaTanore KOMMNaHWW NpeacTaB/ieHa NPOAYKLMA BeAyLLMX MUPOBBIX NpovM3BoauTenel, Kak: Abcam,
Applied Biosystems, Binder, Bio-Rad, Corning, Eppendorf, lllumina, lon Torrent, Lexogen, Oxford Nanopore
Technologies, Panasonic (Sanyo), Sage Sciences, Sigma-Aldrich, Thermo Fisher Scientific, Qiagen:

o Habopbl a8 NoarotoBkM 6MBMOTEK, 418 BbICOKONPOU3BOAUTENbHOTO CeKBeHMpoBaHua NGS, ans
nccnefoBaTeIbCKUX paboT 1, B OHKONOMMM, PenpoAyKTUBHON MeANLMHE, B U3y4YeHUU HACNeACTBEHHbIX
3a60/1eBaHNi, peareHTbl U Habopbl A4/19 KAaNUANAPHOTO CEKBEHNPOBAHMSA.

o CeKBeHaToOpbl KanuanapHble 1 BbicokonpoussoauTenbHble NGS, obopyaoBaHue ana aHanmsa
kavectBa HK ana NGS, pob0TM3MpOBaHHbIE CTAHLMKN ANA NOATOTOBKM BUBNNOTEK U CEKBEHMPOBAHUA.

o Bce gns MNUP, peareHTbl,Habopbl, NNACTUK, amnandukaTopbl.

o HaHonoposbie cekBeHaTopbl Oxford Nanopore Technologies, Habopbl gna cekBeHnpoBaHua AHK u
PHK.

CeKBeHMPOBaHMWeE Tenepb AOCTYNHO KaxKgomy!

[unasm cerogHs npeacTtasaseT npoayKkumio Oxford Nanopore Technologies — 3To cekBeHaTopbl TPETbEro
nokosneHusa — MinlON, GridION, PromethION.

TexHonorus cekseHuposaHua Oxford Nanopore Technologies no3BonseT genaTb NPAMOE NPOYTEHNE
ueneit OHK nav PHK B pexkume oHnaliH, AvHA pUAa OrpaHMYeHa To/IbKO ANMHON dparmeHTa, a
NopTaTUBHOCTb 060PYA0BaHMA U BbiCTpas NOAroToBKa 6MBANOTEK AAaET BOSMOXKHOCTb CEKBEHUPOBATb
[aXKe B NONEBbIX YCI0BUAX C MUHUMAbHBIMU TpeboBaHUAMM K reHeTn4eckon nabopatopun. C Oxford
Nanopore Technologies cekBeHNPOBATb TEMEPb MOXKET KaXK/bli, AaXKe TOT, KTO paHEe U He 3a4yMblBacs O
CEKBEHMPOBAHUU - 3TO MPOCTO U AOCTYMHO.

CeKBEHMPOBAHUE TPETHETO NOKOIEHUSA HE 3aMEHSAET U HE OTMEHSIET NPUMEHEHUE KanuUAAPpHbIX
cekBeHaTopoB no CaHrepy naun naatdopm NGS BTOPOro nokoneHuns, HA06oOPOT, coveTaHUe TPeX NMOKONEHUI
reHeTUYEeCKOro aHan3a OTKPbLIBAET HOBble BO3MOXHOCTU MOJIy4eHUSA paHee HEU3BECTHbIX AAHHbIX.
Cneuuanuctbl Anasm npownn obyyeHme B Oxford Nanopore Technologies, ocywecteastoT
npo¢$eccMoHaibHOEe KOHCYIbTUPOBAHME U TEXHUYECKYHO MOAAEPKKY, MOMOTYT CMIaHMPOBATb 3KCNEPUMEHT
1 nogobpatb HeobxoaMmble Habopbl PpeareHToB A5 PeeHMA KOHKPETHOW 3a4a4M He3aBUCUMO OT
broaxkeTa nabopatopun.

O6paLaiTechb B Nt060OM U3 HALLIMX OPUCOB UM NULWIMTE Ha sales@dia-m.ru

*
000 «[lnasm» www.dia-m.ru
MockBa HoBocubupck Kazaub Cankr-Metepbypr PocToB-Ha-JloHy MNepmb BopoHex
yn. MaragaHckas, 7/3 np. Akag. yn. Napuxckon yn. Mpogeccopa nep. Cemawko, 114 Npeacrasutens Ten./akc:
Ten./dakc: NaBpenTbesa, 6/1 KommyHsl, A. 6 Monosa, 23 Ten/daxc: BY®0 (473) 232-4412
(495) 747-0508 Ten./akc: Ten/dakc: Ten./dakc: (863) 250-0006 Ten./dakc: voronezh@dia-m.ru
sales@dia-m.ru (383) 328-0048 (843) 210-2080 (812) 372-6040 md@dia-m.ru (342) 202-2239

b

nsk@dia-m.ru k dia-m.ru pb@dia-m.ru perm@dia-m.ru




AJIbBNOIEH illumina' et

Komnanusa AIIbBUOIMEH — odmumnanbHbIn ANCTPUOLIOTOP
illumina n Lucigen

Komnanua OO0 «AlTbBUOTIEH» ¢ 2015 roga sBnseTca 9KCKNO3MBHBIM (€ANHCTBEHHbLIM)
oduuManbHbIM  TOProBbIM MPEACTaBUTENEM U AUCTPUOLIOTOPOM KoMnaHuu illumina Ha
TeppuTopun Poccuiickon ®epepauun, Pecnybnukn bBenapych, Pecnybnuku KaszaxctaH u
Pecny6nukn Y3bekmcTtaH.

Hawen 3apaven sBnsietcs obecrnedyeHne MNOMHOro [AOCTyna KIMEHTOB K MepenoBbIM
TexHornormam n cepsucam illumina, Bkntoyasa coBpemeHHble cuctembl NGS v aHanusa
OHK-6uoumnos, nporpammHoe obecnedyeHne p[ns OWOMH(OpPMaTUKM U BECb CMEKTp
peakT1BOB.

OO0 «AJIbBENOIMEH» npegoctaBnsaeT NOMHbIN KOMMMEKC YCRyr, CBA3aHHbIX C NPOAaXeNn,
TEXHUYECKON MOOOEPXKKOW U CEPBUCHBIM  (FrApaHTUWHBIM U MOCTrapaHTUIAHBIM)
obcnyxnBaHnem npoaykumm komnanum lllumina, a Takke oby4veHWem nonb3oBaTenem
paboTe Ha AaHHOM 06opyLOBaHUM.

MHHOBaLMOHHAsA 1M CTpeMUTENbHO pasBuBatoasaca komnaHusa illumina Inc., sengawoLwiascs
MUPOBLIM NaepoM B 00MacT¥ FeHOMHbIX TEXHOSOrMI, 3akroyuna cornalleHne ¢
komnaHuen AJIbBUOIMEH, cneunanusuvpylowenca Ha nocTtaBkax obopygoBaHus w
pacxofHbIX MaTepuarnoB AN CEKBEHMPOBaHUSA HoBoro nokoneHus (NGS) n aHanusa Ha
OHK-6uoumnax.

HoBeviwumne npogyktbl komnavum illumina, cosgaBaemble COBMECTHO C BeayLMMu
MUPOBLIMX YYEHBIMW, MO3BOMSAT M3yvaTb FEHOM Ha O4YeHb My6OKOM YPOBHE W gatoT
BO3MOXXHOCTb 5151 HOBATOPCKUX OOCTUXKEHUI B HayKe, MEAULMHE, CENIbCKOM XO3SINCTBE U
notpebutensckon reHomuke. Bonee 90% Hay4HbIX CTaTel, CBSI3aHHbIX C TEXHOMOTMSIMU
CEKBEHMPOBAHMS HOBOIO MOKONEHMS], CAeNaHbl Mpu nomoLmn obopyaosaHus lllumina.

CotpygHuyectBo ¢ komnaHnven AJIbBUOIEH HanpaeBneHo Ha TO, 4TOGbI caenaTb
TexHonormn NGS wn aHanusa [OHK-6uoumnoB 6Gornee [OCTYMHbIMKM Ha TeppuTOpUM
Poccuickon ®epgepaumm n B ctpaHax CHI.

Komnanna AJIbBUOTEH wucnonb3yeT cBoW OOWMPHBIA ONbIT B obnacty npojax wu
NPOABWXKEHNS NPOAYKUMW, 3HaHWS MNEepefoBbIX TEXHOMOMMMW U CeTb  PEermoHanbHbIX
npencTtasutenen ana obecneveHns GbicTpon, addpekTuBHoM 1 BecnepeboriHon paboThbl
nabopaTopuii knueHToB illumina.

Komnanua AJIbBVIOTEH Takke siBnsietcs oduumanbHbIM OUCTPUOLIOTOPOM KOMMaHUM
Lucigen, OCHOBHbIMW MpOAYKTaMW KOTOPOW SBMASKTCA (EepMeHTbl M peareHTbl And
CEKBEHMPOBaHWS HOBOMO MKOMEHUS 1 MOMEKYNSPHON ANArHOCTUKK.



SkyGen

KomnaHua Ckali[l>XmH npepnaraeT K nocTaBke co cknaga B MockBe v nop 3aka3 Habopbl pe-
areHToB, 060pyAOBaHNe, pacxodHble MaTepuranbl, PeakTVBbI, @ TaKkKe cneymann3npyeTca Ha
CEpPBUCHOM 06CNYXKMBaHWM 1 NMOBEPKe [03aTOPOB, 1abopPaTOPHbIX BECOB Pa3fINUHbIX NPOU3-
BoauTenei. Mbl npegnaraem rubkue ycsioBrsa paboTbl 1 OYeHb GOJbLION aCCOPTUMEHT MPO-

AyKumu.

MocTaBnAemas Halen KOMMaHUeNn NPoAyKuMA WMPOKO UCMONb3yeTcAa B Hay4YHO-UCCneno-
BaTeNbCKMX NabopaTtopusax n R&D ueHTpax, nabopatopusax CeKBEHNPOBAHNWSA, NMPU pPeLLeHI
NpaKTUYeCcKn Nobbix MONEKYNAPHO-6MONOrMYecKmx 3agad.

Bonblas yacTb Npon3BoanTesNEN B HALLEM NOPTPOSIMO - 3TO NPAMbIE, SKCKIO3UBHbIE
nocTaBKu. Mbl ABNAEMCA NepBbiM 3BEHOM B MOCTaBKaXx /1A TaKUX KOMMaHUN Kak New
England Biolabs, Agilent Technologies, Oxford Nanopore Technologies, QIAGEN, 10x
Genomics, NIMAGEN, Integrated DNA Technologies, Thermo Fisher Scientific, SIGMA-
ALDRICH, BioSan, Gilson.

K d)ﬂaFMaHCKI/IM npoayKTamM HalWnX NMHEEK OTHOCATCA:

« Habop gna npo6onoarotosku obpasuos ot New England Biolabs ULTRA Il FS ¢
WHTErpUPOBAHHOW CUCTEMOW dparmeHTaumu n gpyrmue Habopbl cepum ULTRA
ans obpasuos AHK, PHK n mukpoPHK;

- Digital NGS: rotoBble naHenu 1 Habopbl Ans oboraweHuss Ha ocHose [LP ot
QIAGEN ¢ moHOMOnEeKynspHbIM 6apKoANpOBaHNEM;

«  CneumanusnpoBaHHble Habopbl Ans paboTbl c MUKPoPHK v aHanmsa skcnpeccnn
ot QIAGEN-Exiqon;

. HaHonopoBble cekBeHaTOPbl TPETbErO NMOKONIEHUA: MOPTATUBHbIN CEKBEHATOP
MinlON, BbicokonpounsBoanTenbHbI cekBeHaTop GridlON;

- YHukanbHaa cuctema Chromium npowusBogctBa 10x Genomics ans
ABTOMATUYECKON NPOHOMNOArOTOBKM rEHOMOB U TPAHCKPUMNTOMOB €IVHNYHbIX
KNeTOK.

3a pononHuTenbHol UHGOPMaLMel O MPON3BOAUTENAX, TOBAPaAX, LIeHaX 1 YCIIOBMAX NOCTaB-
K1 obpaLlanTech K HawmmM KBanndrLMpoBaHHbIM CrielanmcTam.

Bynem pagbl oTBeTUTL Ha Baluy Bonpochl 1 MOMOYb BbIOpaTb KaYeCTBEHHOE 1 HELOPOroe pe-
weHwne ans Bawwnx 3agauy!

000 «CranxuH»

Appec: 115093, Mocksa,

yn. JllocnHoBsckas, 4. 36, cp. 1
Ten: 8 (495) 21502 22
info@skygen.com
www.skygen.com



XUMIB3KCIHMNEPT
AreHTCcTBO XMM3KcnepT

HNudopmanusi 0 KOMIaHuM:

KomnaHua XumakcnepT cyliectsyeT 16 neT M OaBHO 3apekomeHgoBana cebs, Kak HaAeKHbl MOCTaBLUMK
npubopoB, PeakTMBOB M PACXOAHbIX MaTepManoB ANA MONEKYAAPHON 6uonormu. Mbl cobpanu ana cBoux
K/IMEHTOB CaMmble WHTEpecHble M NepcreKkTUBHble OpeHabl, GONbLIMHCTBO M3 KOTOPbIX B POCCMM MOMKHO
npu1obpecTun ToNbKO y Hac.

XumakcnepT npepnaraet obopynosaHve ana aHanmsa AHK u PHK, B Tom uucne n metogamu NGS,
dyHAAMEHTaNbHbIX NPOTEOMHBIX W LWUTONOTUYECKUX UCCNefoBaHWM, $apmMaLeBTUKM U BUOTEXHONOTUH,
NPUKNALHOMO TECTUPOBAHUA, BKAOYAA UAEHTUMKALMIO IMYHOCTM U YCTAHOBEHWE POACTBA B KPUMMHANUCTUKE
1 cyaebHo-MeaMUMHCKOM 3KcnepTuse.

Halum KnneHTbl BbIBUPAOT XMM3KCNepT NoToMy YTO:

* XMM3KcnepT Bcerga HaxoAMT Camble MPOrpeccuBHble pelleHns B obnactu Life Sciences.
Hawa KomnaHWsa MOCTOAHHO pacwupsieT cBoe NopThoNMo U B Kypce MOCAEAHUX BesHUN B
06/1aCcT MoneKkynsapHoi buonorum

© XMM3IKCNEPT OCYLLECTBAAET TMOJMHYIO TEXHUYECKYIO W METOAMYECKYIO MNOAAEPKKY HaLIMX
KNMEHTOB: 06PaTUBLLMCL K HaM, Bbl MOAYYaeTe NOMOLLb KBaNUGULMPOBAHHBIX COTPYAHUKOB B
nosbope o6opyfOBaHWA M peareHTOB MOA MOCTaB/AEHHblE 334a4yM W WX Mocaesyolem
MCMoNb30BaHUM

* XMM3KCNepT CTPEMUTCA MATM HABCTPEYy 3aKasuMKam W OCYLLeCTBAATb BbiCTpble MOCTaBKM,
TaK KaK CKOPOCTb M YETKOCTb UCMONHEHWA 3aKa30B OYeHb BaXKHa.

O6paTMBLUMCH K HaMm, Bbl MOKeTe bbiTb yBepeHbl B ByAyLLem CBOEro aKCrepumeHTa.
HayHWTe cOTpyAHMYECTBO C KOMNaHWeR XMMaKcnepT u ybeanTech B 3STOM Ha CBOEM onbiTe!

00O «AreHTcTBO XMMaKcnepT» 125009, r. Mocksa, CTpactHoli 6-p, 4. 4, od. 101
Ten: +7 (495) 629 28 69, 650 36 66

info@khimexpert.ru,

www.khimexpert.ru




gene X plain

www.genexplain.com

The geneXplain GmbH is glad to welcome you at the BGRS/SB’2018 conference and is proud to introduce you the
following software and database solutions for the needs of bioinformatics, systems biology and systems medicine:

gene Xplain
PLATFORM

N
//.\<TRANSFAC
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4’\<TRANSPATH

XHumanPSD
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The Comprehensive Enzyme Information System
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»

geneXplain platform — is a high-performance tool for multi-omics data analysis,
which allows identification of new therapeutic targets and biomarkers. A unique
feature of the geneXplain platform is its Upstream Analysis. You can register and
immediately receive access to a free account.

TRANSFAC database — is a unique collection of transcription factors, their
experimentally validated binding sites (TFBS) and a widely known library of
positional weight matrices (PWMs). The database has its own integrated methods for
TFBS search. It can also be used as an integral part of the geneXplain platform.
TRANSFAC is available online or can be downloaded as a set of flat files.

TRANSPATH database — is one of the biggest and most famous collections of
signaling and metabolic pathways, which counts over 489000 reactions. The database
can be applied for master-regulators search within the geneXplain platform.
TRANSPATH is also available online in one package with HumanPSD database or
can be downloaded as a set of flat files.

HumanPSD database — is a collection of genes, proteins and micro-RNAs, which
includes information about disease biomarkers and clinical trials for various diseases.
Besides the detailed biomarkers data, the database contains information about drugs.

BRENDA database — is a comprehensive enzyme and enzyme-ligand information
system. Its manually derived core contains over 3 million data points about 77,000
enzymes annotated from 135,000 literature references.

PASS - is a software tool for evaluating the general biological potential of organic
compounds based on their structural formula. This program predicts main and side
pharmacological effects, molecular mechanisms of action, specific toxicities, and
antitargets, actions associated with the metabolism and transport of pharmaceutical
substances and their influence on gene expression.

PharmaExpert — is a software tool for analysis of the biological activity spectra of
substances predicted by PASS and selecting compounds with the desirable set of
biological activity, for analyzing the relationships between biological activities, drug-
drug interactions and for multiple targeting of chemical compounds.

GUSAR - is a software tool for analysis of quantitative structure-activity/structure-
property relationships (QSAR/QSPR) based on the structural formulas of the
compounds and data on their activity/property, and for prediction of activity/property
for new compounds. GUSAR can be easily applied to different routine QSAR/QSPR
tasks, for building multiple models, and for prediction of the different quantitative
values simultaneously.

If you got interested in any of the products, provided by GeneXplain, or you have any questions, please contact us by
e-mail info@genexplain.com. We will be glad to help you!
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