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ТҰЖЫРЫМ
Есеп 73 бет,  10 сурет,  5 кесте,  24 дереккөз,  8 қосымша.
ҚАНҚАНША БЕЗІНІҢ ҚАТЕРЛІ ІСІГІ, ГЕНЕТИКАЛЫҚ МУТАЦИЯЛАР, ЖОҒАРЫ ДИФФЕРЕНЦИАЛДАНҒАН ҚАЛҚАНША БЕЗІНІҢ ҚАТЕРЛІ ІСІГІ, СТРАТИФИКАЦИЯ, ГЕНЕТИКАЛЫҚ ТАЛДАУ 
Зерттеу нысаны-2012-2015 жылдары папиллярлы және фолликулярлы қалқанша безінің қатерлі ісігі диагнозымен емделген морфологиялық тексерілген 200 науқастың архивтік биопсиялық материалдары қызмет ретінде қолданылды.
Жұмыс мақсаты: Бұл жобаның мақсаты - стратификация жүйесін дамыту мақсатында қалқанша безінің сараланған қатерлі ісігінің болжамды белгілерін анықтау болды.
Зерттеу әдістері: генетикалық талдау, реттілік.
Жұмыс нәтижелері және олардың жаңалығы: Таңдалған гендердің генетикалық анализі мен реттіліктің нәтижесінде, негізінен жоғары дифференциалданған қалқанша безінің қатерлі ісігі науқастарда PTEN и TP53, AKT, BRAF, CTNNB1, EIF1AX, GNAS, HRAS, KRAS, NRAS, PIK3CA, RET, TERT, TSHR гендердің патологиялық зақымдану мутациясы басым болатындығы анықталды. Генетикалық зерттеулердің нәтижелері мен науқастардың клиникалық деректерін өңдеу кезінде AKT1, NRAS, TERT гендеріндегі мутациялар жоғары дифференциалданған қалқанша безінің қатерлі ісігінің қайталану қаупімен айтарлықтай байланысты екендігі анықталды (p <0,05). BRAF, CTNNB1 гендеріндегі мутациялар - аралық тәуекелмен (p <0,05), бұл рецидивтің болжам белгілері болуы мүмкін. Қалқанша безінің қатерлі ісігі диагнозы қойылған науқастардың жалпы бес жылдық өмір сүру деңгейі 90,7%, қайталанбастан жалпы бес жылдық өмір сүру деңгейі 83,6% құрады. Сонымен бірге гендерде мутациялардың болуына байланысты бес жылдық тіршілік етуді талдау NRAS генінде мутация болған жағдайда қайталанудан болатын өлім-жітімнің айтарлықтай жоғары қаупін көрсетті (рецидивсіз өмір сүру ұзақтығы 66,7% (p = 0,04)), AKT1 (рецидивсіз өмір сүру коэффициенті 60,6% (p = 0,033)), TERT (рецидивсіз өмір сүру коэффициенті 33,3% (p = 0,0083)), BRAF (жалпы өмір сүру деңгейі 77,5% (p = 0,039), CTNNB1 (жалпы өмір сүру ұзақтығы 79,3% (0,055)). Жоғарыда айтылғандарды ескере отырып, біз VDTC бар науқастарда AKT1, NRAS, TERT гендерінде мутациялардың болуы жоғары қайталану қаупімен тікелей байланысты деген қорытындыға келдік.  BRAF, CTNNB1 гендеріндегі мутацияның болуы пациенттердің осы тобында рецидивтің аралық қаупімен байланысты, бұл оларды рецидив қаупінің болжамды белгілері ретінде қолдануға және оларды стратификация жүйесіне қосуға мүмкіндік береді.
 Бұл зерттеудің жаңалығы–Қазақстанда алғаш рет қалқанша безінің жоғары дифференциалданған қатерлі ісігінің қайталануының жоғары және аралық қаупін анықтауға арналған маңызды гендер мен тиімді маркерлердің тізімі анықталғандығында, сонымен қатар қайталану қаупін стратификациялаудың терең жүйесі жасалғандығында. 
Негізгі жобалық, технологиялық және техникалық және пайдалану сипаттамалары: жоғары дифференциалданған қатерлі ісігі диагнозымен науқастардағы емдеу тәсілін жекешелендіру.
Іске асыру дәрежесі: Жасалған әдіс Қазақ онкология және радиология ғылыми-зерттеу институтының клиникалық бөлімшелерінің тәжірибесіне және ҚазМҰУ-дың гематология курсы бар Қазақ ұлттық медицина университетінің онкология кафедрасының, онкология кафедрасының оқу процесіне енгізілді.  
Зерттеу нәтижелерін енгізу бойынша ұсыныстар немесе енгізу нәтижелері: Қазақстан Республикасында қалқанша безінің жоғары дифференциалданған қатерлі ісігі бар науқастарды диагностикалау мен емдеудің клиникалық хаттамаларын енгізу ұсынылады.    
Қолдану саласы: клиникалық онкология, бас және мойын ісіктері, эндокринология.
Жұмыстың маңыздылығы: Біздің жұмысымыздың нәтижесінде стратификацияның неғұрлым терең жүйесі жасалды, соның ішінде AKT1, BRAF, CTNNB1, NRAS, TERT гендеріндегі мутациялардың молекулалық-генетикалық зерттеулері, бұл науқастарды прогрессия қаупі бар топтарға дұрыс бөлуге мүмкіндік береді, науқастарды мүмкіндігінше жеке емдеуге және радионуклидті терапияның агрессивті әдістерін тек оларға шынымен мұқтаж науқастарға қолдану.  
Зерттеу объектісін дамыту бойынша болжамдық ұсыныстар: келесі кезең тест жүйесін әзірлеу және тестілеу болады.















ESSAY
Report 73 p. , 5  table., 10 pic, 24 sources,  8 attachment.
Key words: THYROID CANCER, GENETIC MUTATIONS, IN HIGHLY DIFFERENTIATED THYROID CANCER, STRATIFICATION, GENETIC ANALYSIS. 
The object of the study was archival biopsy material of 200 patients with morphologically verified papillary and follicular thyroid cancer treated in 2012-2015.
Purpose of the work - The purpose of this project is to identify prognostic markers of differentiated thyroid cancer in order to develop a stratification system with taking into account the characteristics of the Kazakhstan population. 
Research methods: genetic analysis, sequencing.
Results of the work and their novelty: As a result of genetic analysis and sequencing of the selected genes, it was revealed that, mainly in patients with thyroid thyroid cancer, pathological damaging mutations in the PTEN and TP53, AKT, BRAF, CTNNB1, EIF1AX, GNAS, HRAS, KRAS, NRAS genes prevailed, PIK3CA, RET, TERT, TSHR. When processing the results of genetic research and clinical data of patients, it was revealed that mutations in the genes AKT1, NRAS, TERT are significantly associated with a high risk of recurrent VDTC (p <0.05). And mutations in genes BRAF, CTNNB1 - with an intermediate risk (p <0.05), which may be markers of the prognosis of relapse. The overall five-year survival rate of VDLC patients was 90.7%, the overall five-year relapse-free survival rate was 83.6%. At the same time, the analysis of five-year survival, depending on the presence of a mutation in the genes, showed a significantly high risk of mortality from recurrence in the presence of a mutation in the NRAS gene (without recurrent survival rate 66.7% (p = 0.04)), AKT1 (without recurrent survival rate 60.6 % (p = 0.033)), TERT (no recurrent survival rate 33.3% (p = 0.0083)), BRAF (overall survival 77.5% (p = 0.039)), CTNNB1 (overall survival 79.3% ( 0.055)). Considering the above, we concluded that the presence of mutations in the AKT1, NRAS, TERT genes in patients with VDTC is directly associated with a high risk of recurrence. And the presence of a mutation in the BRAF and CTNNB1 genes is associated with an intermediate risk of relapse in this group of patients, which makes it possible to use them as prognostic markers of the risk of relapse and include them in the stratification system.
The novelty of this study lies in the fact that for the first time in Kazakhstan, a list of the most important genes and effective markers for determining the high and intermediate risk of recurrence in highly differentiated thyroid cancer has been identified, as well as an in-depth system for stratification of the risk of recurrence has been developed.
Basic design, technological and technical and operational characteristics: personification of the approach to the treatment of patients with highly differentiated thyroid cancer.
Implementation degree: The developed method was introduced into the practice of clinical departments of the Kazakh Research Institute of Oncology and Radiology, and into the educational process of the Department of Oncology of the Kazakh National Medical University, the Department of Oncology with a course of hematology of KazMUCE. 
Recommendations for the implementation or the results of the implementation of the results of research: it is recommended to introduce into the Clinical protocols for the diagnosis and treatment of patients with highly differentiated thyroid cancer in the Republic of Kazakhstan.   
Applications: clinical oncology, head and neck tumors, endocrinology.
Significance of the work: As a result of our work, a more in-depth system of stratification has been developed, including the most extensive molecular genetic studies of mutations in the genes AKT1, BRAF, CTNNB1, NRAS, TERT, which will allow to correctly distribute patients into groups at risk of progression, which will make it possible to treat patients as personally as possible , and use aggressive methods of radionuclide therapy and suppressive hormone therapy only for those patients who really need them. 
Predictive proposals for the development of the research object: the next stage will be the development and testing of the test system.
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SYMBOLS AND ABBREVIATIONS

In this research report, the following symbols and abbreviations are used:

	TC
	- thyroid cancer

	HDTC 
	- highly differentiated thyroid cancer

	CTNNB1
	- β-catenin

	EGFR 
	- epidermal growth factor receptor

	GTCC
	- Gürtle thyroid cell carcinoma

	IDH1 
	- isocitrate dehydrogenase 1

	PDGFR   
	- platelet growth factor receptor

	PDPK1 
	- 3 – phosphoinositide-dependent protein kinase 1

	VEGFR
	- vascular endothelial growth factor receptor

	АТА
	- American Thyroid Association

	AJCC
	- American Joint Cancer Committee

	UICC
	- International Union Against Cancer

	EORTC
	- European Organization for Research and Treatment of Cancer 

	KazNIIOiR
	- Kazakh  Scientific Research Institute of Oncology and Radiology





















INTRODUCTION
Assessment of the current state of the problem being solved and its relevance.
 Thyroid cancer (TC) is an increasingly common malignant neoplasm with a rapidly growing incidence worldwide [1]. Although the mortality rate from thyroid cancer is not high, in most patients the risk of recurrence reaches 30% [1]. Therefore, it is very important to identify those patients who are prone to relapse and adapt their treatment plan accordingly. [1]. This is the main goal of risk stratification. Recurrence risk is stratified after surgery by staging thyroid cancer based on different systems, including the American Joint Cancer Committee (AJCC) / Union for International Cancer Control (UICC) [1]. This staging system classifies patients according to age and histopathological criteria. The AJCC / UICC staging system is designed to predict mortality from disease; however, it is limited in its ability to take into account other variables that may affect the long-term prognosis [1]. Patients who are considered to be at high risk may not recur, but at the same time are burdened with frequent unnecessary monitoring. Conversely, patients who were initially at low risk may not respond to treatment. Several other risk stratification systems have also been proposed, which include other predictive predictors such as the EORTC, AGES, AMES, MACES and MSK systems [1]. However, none of these methods have proven to be superior. The AJCC / UICC and the systems listed above do not currently adequately assess the risk of recurrence and therefore inaccurately assist the decision-making process regarding the nature and frequency of treatment and monitoring [1]. 
Basis and initial data for the development of the theme. Recently, the role of inclusion of genetic mutations and molecular markers in risk stratification systems has been studied [1-9]. A number of genetic mutations associated with thyroid cancer are known. It is believed that any tumor can develop in one way or another [10]. The first pathway is activated due to the acquisition of random (somatic) mutations, and the other - due to natural selection of the transformed clone [10]. In thyroid cancer, somatic mutations have been identified in two signaling pathways of tyrosine kinase receptors - MAPK and PI3K. After the occurrence of mutations in these signaling pathways, the processes of enhanced cell growth and tumorigenesis are triggered. 
One of the most common mutations in thyroid cancer occurs in the BRAF gene, which leads to the activation of the MAPK pathway. The BRAF mutation is observed in approximately 45% of patients with papillary thyroid cancer [10], which belongs to DTCC. A meta-analysis of 14 studies showed that patients with papillary thyroid cancer who had the BRAF mutation had a 2.66-fold higher risk of death compared with those who did not [1, 11]. Another study showed that recurrence of papillary thyroid cancer was observed on average after 36 months in 20.9% of patients with a positive BRAF mutation compared with 11.6% of patients with a negative BRAF mutation [1, 12]. A 2012 meta-analysis showed that the presence of the BRAF mutation in papillary thyroid cancer was significantly associated with a higher risk of recurrence, as well as tumor spread outside the organ and metastases to lymph nodes [1, 13]. 
The second most common mutation is the RAS gene mutation. There are three RAS isoforms: HRAS, KRAS, and NRAS. Despite the fact that RAS is a well-recognized dual activator of the MAPK and PI3K pathways, RAS mutations in tumor genesis appear to activate the PI3K-AKT pathway more. In patients with the RAS mutation, the risk of death from thyroid cancer increased by 2.9 times, compared with those who did not have it [1, 11]. The RAS mutation was found in 30-45% of patients with follicular thyroid cancer (a type of HDCC) and in 30-45% of patients with follicular variant of papillary thyroid cancer [10]. Molecular changes in the RET / PTC gene also play an important role in the process of thyroid carcinogenesis. They are often found in patients with papillary and Gürthle cell thyroid cancer. In addition, it was found that the frequency of such changes increases with thyroid tumors that develop after irradiation [10]. Table 1 shows the most common gene mutations identified in studies that play an important role in the tumorigenesis of various types of thyroid cancer [3]. 
Table 1 - Gene mutations in thyroid cancer
	Mutations
	Types of thyroid cancer
	Prevalence (%)
	Signaling pathway involved
	Effects on proteins and tumor

	BRAFV600E
	PTC
	45
	MAPK
	Activation; stimulation of tumorigenesis, invasion, metastasis, relapses and mortality

	
	FVPTC
	15
	
	

	
	HDTC
	80-100
	
	

	BRAFK601E
	FVPTC
	5
	MAPK
	Probably the same as with the BRAFV600E  mutation

	HRAS, KRAS, NRAS
	FTC
	30-45
	MAPK, PI3K-AKT
	Activation; stimulation of tumorigenesis, invasion, metastasis

	
	FVPTC
	30-45
	
	

	PTEN (mutation)
	FTC
	10-15
	PI3K-AKT
	Gene inactivation, but PI3K-AKT pathway activation; stimulation of tumorigenesis and invasiveness

	
	PTC
	1-2
	
	

	PTEN (deletion)
	FTC
	30
	PI3K-AKT
	Gene inactivation, but PI3K-AKT pathway activation; stimulation of tumorigenesis and invasiveness

	PIK3CA
	FTC
	5-15
	PI3K-AKT
	Activation; stimulation of tumorigenesis and invasiveness

	
	PTC
	1-2
	
	

	AKT1
	Metastatic cancer
	15
	PI3K-AKT
	Dont clear; likely beneficial effect on metastasis

	IDH1
	FTC
	5-25
	IDH1- associated signaling pathway
	Inactivation; the effect on the tumor is unclear

	EGFR
	PTC
	5
	MAPK, PI3K-AKT
	Activation; the effect on the tumor is unclear


Amplification of oncogenic genes or an increase in the number of copies are additional genetic mechanisms in the tumor genesis of the thyroid gland table «2» [3]. This is especially true for genes encoding receptor tyrosine kinases. Many of the genes that have increased copy numbers are proto-oncogenes. The mechanism of their effect on tumorigenesis is an increase in protein expression and subsequent aberrant activation of the signaling pathways in which they are involved. 
Table 2 - Increase in the number of gene copies
	Gene
	Prevalence in cases FTC (%)

	EGFR
	32.2

	PDGFRA
	7.7

	PDGFRB
	13.6

	VEGFR1
	44.1

	VEGFR2
	3.8

	KIT
	9.8

	MET
	8.6

	PIK3CA
	23.8

	PIK3CB
	45.5

	PDPK1 (also known as PDK1)
	24.1

	AKT1
	8.2

	AKT2
	22.4



Studies have shown that mutations in the genes BRAF, RAS (especially NRAS), ALK, PIK3CA, PIK3CB, PDPK1, AKT1, AKT2, TERT were associated with a more aggressive course of the disease (spread outside the thyroid gland, more common stages of thyroid cancer, short survival , distant metastases and less response to therapy) [10]. In addition, new somatic changes were identified in oncogenes (MDM2, FLI1), transcription factors and repressors (MITF, FLI1, ZNF331), epigenetic enzymes (KMT2A, NSD1, NCOA1, NCOA2) and protein kinases (JAKK3, CHEK2, AL . A very recent study by GWAS identified single polymorphisms in the NRG gene. In addition, the researchers confirmed three previously reported loci (FOXE1, NKX2-1, and DIRC3) and identified seven new susceptibility loci (VAV3, PCNXL2, INSR, MRSB3, FHIT, SEPT11, and SLC24A6) associated with thyroid cancer [8].
Justification of the need for research. In recent years, the world has made progress in studying the genetic mechanisms of thyroid cancer. In Kazakhstan, this problem has not been studied. It is expected that molecular tests will be able to predict cancer risk much better than cytological testing. It is also expected that the discovery of new gene mutations will influence clinical decisions on patient management, as well as the choice of therapy (surgical or drug therapy).
In order to optimize treatment as new data becomes available, risk assessments need to be constantly revised. It is the dynamic systems of risk stratification that will make it possible to predict clinical outcomes, in contrast to permanent systems [14]. The stratification system for the risk of recurrence and mortality from thyroid cancer can be improved by including the status of mutations of these genes; however, this requires more research. The significance of the BRAF mutation, as well as other mutations and molecular markers that have been shown to be associated with the impact on the clinical course, recurrence and / or prognosis of thyroid cancer, are now being studied and evaluated. Increasingly, nodules with undetermined cytology during fine-needle aspiration biopsy (FNAB) are analyzed for gene mutations to predict the risk of developing malignant neoplasms. As we continue to learn more about the genetic characteristics of thyroid cancer, their role in risk stratification will be of great importance. Until recently, none of the thyroid cancer staging systems included molecular genetic testing. Only the 2015 ATA guidelines proposed to identify TERT +/- BRAF mutations as cancer markers with a less favorable prognosis. But in recent years, the general opinion is that this genetic marker alone is not enough to assess the likelihood of an aggressive course of HDTC and the choice of therapeutic tactics [15].
Information about the planned scientific and technical level of development, about patent research and conclusions from them. All the developed scientific directions of this research work have a practical orientation, and their results can be used in practical health care. Also, the research results were published in Kazakhstan and international journals indexed in the Web of science and Scopus databases. Based on the results of the work, a patent application was filed, and a methodological guide was developed.
Information about the metrological support of research work. Equipment requiring metrological control was not used.
Purpose of the study: The purpose of this project is to identify predictive markers of differentiated thyroid cancer in order to develop a stratification system.
Research objectives:
1) Determine the most important genes for inclusion in the genetic analysis of patients with thyroid malignant tumors based on international experience; 
2) Conduct a genetic analysis of retrospective material (2012-2015) to identify markers of thyroid cancer;
3) To analyze the overall survival (OS) and 5-year disease-free survival (DFS) of patients with DTC treated in 2012-2015;
4) Identify markers associated with aggressive forms of DTC and develop a patient stratification system; 
5) To develop a methodological guide for the prognostic stratification of patients with DTC.
Scientific novelty of the results obtained:
The scientific novelty of this study lies in the fact that for the first time in Kazakhstan, a list of the most important genes and effective markers will be determined to determine the high risk of recurrence in VDTC, as well as a more in-depth and effective stratification system will be developed, which will allow to correctly distribute patients into risk groups. progression based on genetic analysis, which is an important task and is of high importance, both nationally and internationally.

Interim report 2018 «Predictive Stratification of differentiated thyroid cancer based on genetic analysis» registered with stock number AP05133385-OT-18 at the National Center for Scientific and Technical Expertise.
[bookmark: _GoBack]Interim report 2019 «Predictive Stratification of differentiated thyroid cancer based on genetic analysis» registered with stock number AP05133385-OT-19 at the National Center for Scientific and Technical Expertise.



MAIN PART
1   Materials and research methods
1.1        Research material. 
The study uses archival biopsy material from patients with morphologically verified papillary and follicular thyroid cancer who were treated in 2012-2015, who will be sequenced with a new generation using the Illumina Trusight cancer kit.
Inclusion criteria: 
1) Primary patients diagnosed with thyroid cancer (2012-2015)
2) Papillary cancer
3) Follicular cancer
4) Thyroid surgery
5) Age 18 to 70
6) Availability of status data in EROP
Exclusion criteria:
1) Undifferentiated cancer
2) Medullary cancer
3) Age under 18 and over 70
4) Exceptionally symptomatic treatment
All patients obtained informed consent for the use of biological materials or data that could be identified by the person from whom they were obtained. The ethical principles reflected in the Helsinki Declaration of Patient Safety [16] and in the GCP, GLP protocols conducted with the participation of people are also observed, in accordance with the legislation of the Republic of Kazakhstan.
1.2   Methodology for genetic analysis and gene sequencing
Isolation of DNA from blood samples, surgical material. Genomic DNA was extracted from biological material by the standard phenol-chloroform method or using special reagent kits: GeneJet (Thermo Scientific, USA), or QIAamp DNA MiniKit (Qiagen, USA). Qualitative and quantitative assessment of DNA samples was carried out using the methods of spectrophotometry Quantus ™ Fluorometer (Promega, USA) using the QuantiFluor® dsDNA System reagent kit (QuantiFluor® Dye Systems, Promega, USA). The amount of double-stranded nuclear DNA isolated was at least 50 ng. Massive parallel sequencing on a new generation MiSeq genetic analyzer (Illumina, USA). The set of reagents Custom Cancer Panel (Illumina, San Diego, CA, USA) will be used, which includes 14 genes and 200 polymorphisms. Preparation of libraries for sequencing on the MiSeq platform (Illumina). Libraries are prepared using TruSight Rapid Capture and TruSight Cancer Sequencing Panel (Illumina) reagent kits according to the manufacturer's protocol. A 50 ng 2-stranded DNA sample is enzymatically fragmented and adapter sequences (tag) are attached to the ends of the fragments. For tag-modified DNA fragments, purification from the Nextera transosome is carried out taking into account the individual bar-code for each patient and common adapters required for cluster generation and sequencing. The fragmented DNA is amplified by PCR followed by purification of the amplified fragments. DNA purification of libraries is carried out to remove unwanted amplification products using magnetic particles (Sample purification Beads). 500 ng of each DNA library are combined into one pool, then qualitatively and quantitatively assessed using photometric methods on a Quantus ™ Fluorometer (Promega, USA) using a QuantiFluor® dsDNA System reagent kit (QuantiFluor® Dye Systems, Promega, USA). The DNA libraries are then hybridized twice to attach probes to the specifically labeled regions of the genes of interest. Unhybridized material is removed by washing (Enrichment Wash Solution). Next, a second PCR amplification of the attached fragments of the library is carried out, followed by purification using magnetic particles (Sample purification Beads). Then the complete libraries are quantitatively and qualitatively assessed using photometry methods on a Quantus ™ Fluorometer (Promega, USA), as described above, or using the Agilent DNA High Sensitivity Chip reagent kit on an Agilent Technologies 2100 Bioanalyzer (Agilent Technologies, USA). NGS sequencing on the MiSeq platform (Illumina). DNA libraries with a molarity of 4 mM are subjected to cluster generation in flow cells. 300 cycles of sequencing are carried out in accordance with the paired ends of fragments in different directions using a MiSeq cartridge (MiSeq Reagent Kit v2.) On the MiSeq platform (Illumina). 
Analysis of NGS sequencing data and bioinformatics processing. MiSeq is capable of generating 250 nucleotide reads up to 8.5 GB / day. Sequencing data is automatically transferred to BaseSpace. BaseSpace already includes all the necessary tools for analyzing sequences after alignment and combining (www.Illumina.com.). Primary NGS sequencing data was analyzed using MiSeq Reporter v.2.4 software, which resulted in the generation of files in the form of FASTQ, BAM and VCF formats. This program allows the alignment and sequencing of sequenced sequences that are matched to the reference human genome sequence (GRCH37.p5 / hg19) using the Burrows-Wheeler Aligner (BWA) genomic database. Next, a search for variants for specific regions of the genome is carried out; for this, the Genome Analysis Toolkit software (GATK, Broad Institute, Cambridge, USA) was used. Secondary analysis of FASTQ files was carried out using the NextGENe 2.3.4.3 program. (Softgenetics, State College, PA, USA), which uses a specific sequence search algorithm using the Burrows-Wheeler Transform (BWT) database. The resulting report contains only mutation variants of the genome regions of interest to the researcher. Sequencing results, presented as aligned sequences as VCF files, are analyzed using Variant Studio Data Analysis v.2.2 software. (Illumina) or Genetic Assistant (Softgenetics, State College, PA, USA). Specific regions of genes of interest with a coverage of more than 10 nucleotides are used for analysis. Defined single-nucleotide variants (SNVs) and small insertions / deletions are annotated and filtered for exon nonsynonymous variants, splicing and frame-shifting variants. For annotation, genetic databases are used: the NIH database of single nucleotide substitutions [16], the catalog of somatic mutations in cancer [17], and the NIH database of clinical variants [18]. Prediction of the significance of functional pathogenic effects and meaningless variants for protein structure and function is determined in silico using the PolyPhen-2 software [19] and SIFT [20]. For further analysis, options are used that are defined as "pathological" in a particular program. Nonsense mutations that were identified using both programs (PolyPhen-2 and SIFT) as harmless and tolerant are excluded from the analysis, while variants with a frequency of more than 1% in all populations according to the 1000 Genomes project and The "Exome Variant Server" of the NHLBI exome sequencing project, Exome Variant Server (EVS). Variants with altered alleles, depth ≤50 readings and allele variants with a frequency of ≤5% are excluded from the analysis. Further, all variants are verified and visualized with using the Integrative Genomics Viewer [21]. 
1.3Methodology for conducting statistical analysis
Statistical analysis was performed using the R software (version 3.6.2; R Foundation for Statistical Computing, Vienna, Austria). The analysis of survival and likelihood of recurrence was carried out using the Kaplan-Meier method; the significance of the difference between the groups was assessed by the log-rank test. The observation interval is calculated in months, from the date of surgery to the date of the last observation. A p-value less than 0.05 was established as reliable. 
1.4 Staging technique for thyroid tumors
The stage of thyroid cancer shows how common the tumor process is, both in the thyroid gland itself and outside it. The choice of treatment tactics and the prognosis of the disease depend on the stage of the disease, as well as on the morphological form of the tumor. A staging system for thyroid cancer is designed to describe how far the tumor has spread.
Thyroid tumors were staged according to the recommendations of the eighth edition of the AJCC system [22].
Classification of thyroid cancer (according to TNM) (eighth revision).
According to the results of histological examination (pathological stage).
Tx – insufficient data to assess the primary tumor
Т0 – a tumor in the thyroid gland is not detected
Т1 – tumor 2 cm or less in greatest dimension, confined to thyroid tissue: 
Т1а - tumor less than 1 cm
Т1в – tumor larger than 1 but less than 2 cm
Т2 – tumor larger than 2 cm but not more than 4 cm in greatest dimension, limited with thyroid tissue
Т3 – a tumor larger than 4 cm in greatest dimension, confined to the thyroid tissue, or a tumor of any size with invasion beyond the thyroid capsule and invading the sterno-thyroid, sternohyoid, or scapular-subclavian muscles 
Т3а - tumor more than 4 cm in greatest dimension, limited to thyroid tissue 
Т3в – a tumor of any size with invasion of the sterno-thyroid, sternohyoid, or scapular-subclavian muscles
Т4а – moderate invasion: a tumor of any size that extends beyond the thyroid capsule and invades the soft tissue up to the subcutaneous tissue, the larynx, trachea, esophagus, and recurrent laryngeal nerve
Т4в – wide invasion: the tumor grows into the prevertebral capsule. Carotid artery or mediastinal vessels
Index N: 
Nх – insufficient data to assess regional lymph nodes
N0 – there are no cancer cells in the regional lymph nodes
N1 – there is a lesion of regional lymph nodes with metastases. 
n this case, two subgroups are distinguished, depending on the localization of the affected lymph nodes:
N1а – ymph nodes of group VI are affected (paratracheal, pretracheal, pre-laryngeal (Delfiana)) - that is, directly adjacent to the thyroid gland;
N1b – the lymph nodes of the lateral tissue of the neck are affected on one, two or the contralateral side (levels I, II, III, IV, V),
Index М: 
M0 – no distant metastases М1 – distant metastases
According to the AJCC system, indicators of T, N, M are combined into 4 four stages of thyroid cancer, denoted by Roman numerals I - IV. There are four stages of thyroid cancer: I, II, III and IV. Stage 1 and stage 2 cancers are at low risk with a good prognosis for recovery. The third and fourth stages - to the group of medium and high risk with the worst prognosis of recovery.
For patients with differentiated thyroid cancer (papillary and follicular cancer) under the age of 55, there are only two stages - the first and the second. The difference between the first and second stage is only in the presence of distant metastases of thyroid cancer (to the lungs, bones).
For patients over 55 years old, there are third and fourth stages. 
Patients under 55:
I stage - a tumor of any value of T and N, no distant metastases - M0.
II stage — tumor of any value of T and N, there are distant metastases - M1.
Patients 55 years and older:
I stage – Т1Т2N0M0 
II stage – Т3N0М0, Т1,Т2,Т3 N1М0 
III stage —Т4а любая N М0 
IV А stage — Т4в any N, М0 
IV В stage – Т4в, any stage N, М1 
1.5 Recurrence risk stratification technique
 Relapse risk stratification was performed using a calculator, which is a tool for determining the stage of differentiated papillary and follicular thyroid cancer, recommended by the American Association for Thyroid Therapy (ATA) for adult patients with thyroid nodules and differentiated thyroid cancer from 2015 [23] «picture 1».

	Age at the time of diagnosis (years)
	

	Sex
	 М   F

	Primary tumor size (maximum size - cm)
	

	Invasion (any)
	 Y    N

	Invasion (Deep)
	 Y    N

	Invasion (RLN, larynx, trachea, esophagus)
	 Y    N

	Invasion (posterior cervical fascia / vessels)
	 Y    N

	Multifocal
	 Y    N

	Complete surgical resection
	 Y    N

	Nodes (level VI or VII)
	 Y    N

	Nodes (Level IV)
	 Y    N

	Distant metastases
	 Y    N


Figure 1 - Risk stratification calculator for highly differentiated thyroid cancer

Our risk stratification system was based on the well-known system developed by the American Thyroid Association (ATA), on the basis of which, according to clinical data, 3 groups of patients are identified - with high, intermediate and low risk of recurrent PCT «Table 3».
Table 3 - Stratification of HDTC risk according to ATA recommendations
	Low risk



	 Patients with a single tumor (≤1 cm) without signs of spread outside the thyroid gland N0M0 non-aggressive histological variant 

	
	Absence of invasion into vessels

	
	Stage pN1a - with the presence of micrometastases (less than 0.2 cm), with no more than 5 lymph nodes involved

	
	Intrathyroid papillary microcarcinoma, unifocal or multifocal

	
	Highly differentiated follicular thyroid cancer with invasion into the capsule

	Intermediate
Risk



	Tumors <4 cm T1 (> 1 cm) including multifocal or T2, with N0M0

	
	Aggressive histological variant

	
	Extrathyroid invasion (T3v) 

	
	if more than 5 lymph nodes are affected, if the size of the nodes is less than 3 cm

	
	Papillary cancer with vascular invasion

	
	Intrathyroid papillary carcinoma (less than 4 cm) with BRAF V600E mutation 

	High risk



	Spread tumors outside the thyroid capsule (T4)

	
	The size of the main tumor is more than 4 cm (T3)

	
	pN1 with any lymph node greater than 3 cm

	
	Multi-invasive follicular cancer (more than 4 foci of invasion), the presence of a decrease in differentiation 

	
	The presence of distant metastases M1

	
	Residual tumor (R1) 

	
	Tumor with mutations (TERT + BRAF)















2   RESULTS OF THE WORK PERFORMED

2.1.  Patients for genetic research
The study included postoperative biopsy material (blocks and glass preparations) of 200 patients who underwent surgical treatment at KazNIIOiR for the period from 2012 to 2015 (49 - 2012, 51-2013, 50-2014, 50-2015), selected on the basis of analysis data case histories and databases of ERSP and EROP for the period 2012-2015. «Table 4», which allows to assess the system of stratification of the risk of recurrence and mortality from common forms of differentiated thyroid cancer. 
Table 4 - Characteristics of patients with thyroid cancer for 2012-2015 yy
	Tumor histology
	Amount
	Sex
	 Stage

	
	
	М
	W
	I
	II
	III
	IV

	Follicular cancer
	24(12%)
	5(21%)
	19(80%)

	3(13%)
	11(46%)
	3(13%)
	7(30%)

	Papillary cancer
	176(88%)
	30(17%)
	146(83%)
	69(40%)
	66(38%)
	24(14%)
	17(10%)

	Total
	200
	35(18%)
	165(83%)
	72(36%)
	77(39%)
	27(14%)
	24(12%)



2.2 Results of genetic analysis and sequencing of selected genes 
Genetic analysis and sequencing of the selected genes were carried out on selected material from 200 patients who underwent surgical treatment at KazNIIOiR for the period from 2012 to 2015. 
As a result of successful bioinformatic analysis, identification and annotation of polymorphisms, insertions and deletions in the samples were carried out. Abstract and interpretation of the identified genetic variants was carried out using the variant interpreter program. When filtering nucleotide variants, the following parameters were set: Reading depth - <50, variant allele frequency - 5%, quality scale - 100. Statistical analysis. Bioinformatics processing data representing the identified mutations (insertions, deletions, duplications, SNPs) known in the world literature are subjected to statistical analysis of associations taking into account specific clinical manifestations of thyroid cancer. 
Bioinformatic analysis of NGS data of 14 genes and 200 polymorphisms associated with thyroid cancer allowed us to determine 452 variants in 200 patients with thyroid cancer, of which 278 were assessed as missense mutations (semantic), 156 as synonymous nucleotide substitutions, 217 - intron variants, stop codon mutations - 21, mutations in the splicing regions - 11, 79 mutations in the 3'-5' UTR regions, frameshift mutations - 2 «Figure 1». 
All identified polymorphisms were selected according to the principle of registration in the COSMIC catalog (Catalog of somatic mutations in cancer). Of these, 67.5% of single nucleotide variants (SNVs) were indexed in the dbSNP database, and 20.25% were found in the ClinVar database.
According to the ClinVar database, a total of 37 variants have a pathogenic and probably pathogenic effect. To assess their possible role in cancer development, we evaluated missense variants using the PolyPhen-2 and SIFT bioinformatics tools. Using the PolyPhen-2 database, a total of 132 probably damaging variants were recorded in 14 genes. According to the SIFT database, 133 variants in 14 genes were registered as deleterious mutations.
	A detailed bioinformatic analysis of genes associated with thyroid cancer revealed in 23 patients, according to the ClinVar database, 49 variants with an indefinite clinical significance were found, of which 6 are synonymous variants, which is 11.5% of cases. The largest number of variants with indeterminate clinical significance were found in the TP53 genes of 15 variants, RET - 15 variants, and BRAF - 5 variants. In addition to synonymous mutations as a variant of indeterminate value, the study found 79 mutations of the 3'-5' UTR regions, frame shift mutations (frameshift) - 2, 11 - splicing, 278 - missense variants.

 
Figure 2 - Spectrum of distribution of mutation types in a cohort of thyroid cancer patients by key gene mutations 

Figure 3 - Pathogenic variants identified in a cohort of thyroid cancer patients according to the ClinVar database.
«Figure 4» shows the major deleterious mutations of the thyroid cancer patient cohort recorded in the SIFT database. These mutations have been identified as associated with thyroid cancer in other populations. 
 
Figure 4 - Frequency of deleterious mutations in a cohort of thyroid cancer patients (according to the SIFT database)

Thus, from the panel of thyroid-associated key genes, in our cohort, pathological, harmful/potentially damaging mutations in the PTEN and TP53 genes (Figure 3.4) are most often encountered. Pathological, harmful/potentially damaging mutations in the AKT, BRAF, CTNNB1, EIF1AX, GNAS, HRAS, KRAS, NRAS, PIK3CA, RET, TERT, TSHR genes occur in groups or individually; pathological and harmful mutations of these genes also have prognostic value for thyroid cancer.
For the AKT gene in the studied sample, 21 mutations were obtained in 16 variants of mutations. In the SIFT database, deleterious mutations were found 6, in the PolyPhen-2 database, probably damaging was found in 20 cases.
A total of 42 variants of mutations were found in the BRAF gene. Missense mutations 21, 3 splicing region mutations, 3 synonymous mutations, 2 stop codon mutations, 41 intron variants, and 2 frameshift mutations. In the BRAF gene, according to the ClinVar database, the pathogenic mutation c.1405G>A, p. (Gly469Arg) was found, which is a missense mutation in a heterozygous variant. In the SIFT database, deleterious mutations were found 13, in the PolyPhen-2 database, probably damaging were found in 17 cases. 
32 types of mutations were found in the CTNNB1 gene, including 21 missense mutations, 9 intron variants, 4 stop codon mutations, 6 synonymous mutations, 1 mutation of the 3'-5 'UTR region. In the CTNNB1 gene, according to the ClinVar database, 3 pathogenic mutations were found c.101G> A p. (Gly34Glu), c.198G> A p. (Trp66Ter), c.1543C> T p. (Arg515Ter). In the SIFT database, deleterious mutations were found 12, in the PolyPhen-2 database, probably damaging was found in 20 cases. 
In the EIF1AX gene, only 6 variants of polymorphisms were found, mainly mutations in the 3'-5 'UTR region - 9, as well as 1 missense mutation and 1 synonymous substitution. According to the SIFT and PolyPhen-2 databases, one mutation in the EIF1AX gene - c.44G>A p. (Gly15Asp), is deleterious and probably damaging. In the ETFRF1 gene, only 1 mutation was found in 8 studied samples, a non-pathogenic mutation of the 3'-5 'UTR region. 
In the GNAS gene, 32 variants of mutations were found, 15 missense, 28 synonymous, 1 stop codon mutation, 2 splicing region mutations, and 1 intron variant. In the GNAS gene, 9 deleterious mutations were found in the SIFT database, and probably damaging in 8 cases in the PolyPhen-2 database. In addition, 6 variants of mutations were found in the GNAS-AS1 gene, all of them are mutations in the intron region of the gene and are non-pathogenic. 
Of the 13 variants of mutations in the HRAS gene, 9 missense, 4 intron variants, 4 synonymous variants, 1 mutation of the splicing region, 4 intron mutations and 1 mutation of the 3'-5 'UTR region. In the HRAS gene, according to the ClinVar database, 2 pathogenic mutations were found: c.37G>A, p. (Gly13Ser) and c.34G>A, p. (Gly12Ser). In the SIFT database, deleterious mutations were found 5, in the PolyPhen-2 database, probably damaging were detected in 8 cases. 
In the KRAS gene, 25 mutation variants were found, 13 missense mutations, 4 intronic, 13 synonymous, 1 splicing variant, 16 mutations in the 3'-5' UTR region. According to the SIFT database, there were 9 deleterious mutations in the KRAS gene, and according to the PolyPhen-2 database, probably damaging variants were found in 8 cases. 
In the NRAS gene, in turn, 5 variants were identified, 4 missense, 1 intron and 3 mutations of the 3'-5 ' UTR region. Pathogenic according to the ClinVar 3 mutations - c.181C>A p. (Gln61Lys), c.101C> T p. (Pro34Leu), c.35G> A p. (Gly12Asp). All three missense mutations are heterozygous. The SIFT database revealed 4 deleterious mutations, the PolyPhen-2 database revealed 2 probably damaging variants in 19 cases. 
In the PIK3CA gene, 62 variants of mutations were found, 44 missense mutations, 64 intron mutations, 5 stop codon mutations, and 9 synonymous mutations. According to the ClinVar database, there are 5 variants of mutations pathogenic - c.3129G> A p. (Met1043Ile), c.311C> T p. (Pro104Leu), c.3140A> G p. (His1047Arg), c.1624G> A p. (Glu542Lys), c.1645G> A p. (Asp549Asn), they are all missense mutations. The SIFT database revealed 18 deleterious mutations, the PolyPhen-2 database revealed 22 probably damaging variants in 10 cases. 
In the PTEN gene, 49 variants of mutations were found, the distribution by the types of mutations is as follows: 35 missense mutations, 18 intron ones, 2 mutations of the splicing region, 4 mutations of the stop codon, 2 synonymous, 11 transcript variants, 28 mutations of the 3'-5' UTR region. There are 10 variants of mutations pathogenic according to the ClinVar database, of which 7 are missense mutations, 2 stop codon mutations, 1 splicing region mutation. 24 mutations are deleterious according to the SIFT database, 28 are probably damaging according to the PolyPhen-2 database, in 22 cases.
In the RET gene, 58 variants of mutations were found, the distribution by types of mutations is as follows: 45 missense mutations, 35 intron mutations, 1 downsteam mutation, 40 synonymous, 3 mutations of the 3'-5' UTR region. According to the ClinVar database, pathogenic mutation c.2753T> C p. (Met918Thr). 23 mutations are deleterious according to the SIFT database, 25 are probably damaging according to the PolyPhen-2 database, in 12 cases
In the TERT gene, 21 variants of mutations were found, the distribution by types of mutations is as follows: 9 missense mutations, 2 intron mutations, 1 stop codon mutation, 16 synonymous mutations. 2 mutations are deleterious according to the SIFT database, 3 are probably damaging according to the PolyPhen-2 database, in 19 cases.
In the TP53 gene, 72 variants of mutations were found, the distribution by the types of mutations is as follows: 48 missense mutations, 23 intron mutations, 4 stop codon mutations, 18 synonymous mutations, 2 splice region mutations, 1 mutation of the 3'-5 'UTR region. There are 11 variants of mutations pathogenic according to the ClinVar database, including 7 missense mutations, 3 stop codon mutations, 1 mutation of the splicing region. 24 mutations are deleterious according to the SIFT database, 24 are probably damaging according to the PolyPhen-2 database, in 22 cases. 
In the TSHR gene, 17 variants of mutations were found, the distribution by types of mutations is as follows: 4 missense mutations, 21 intron mutations, 11 synonymous mutations, 10 mutations of the 3'-5 'UTR region. 1 missense mutation c.1897G>T p. (Asp633Tyr) is deleterious according to the SIFT database, and 2 missense mutations - c.1897G>T p. (Asp633Tyr) and c.1826G>A p. (Arg609Gln) are likely damaging (probably damaging) on the basis of PolyPhen-2, in 7 cases. 
As a result, the data of genes with the presence of mutations of high, medium and low risk «table 5» were obtained. 
Table 5 - Risk groups for recurrent thyroid cancer, depending on the detected mutation in patients with HDTC in the Republic of Kazakhstan
	Mutation
	low risk
	high risk
	intermediate risk

	BRAF
	1
	2
	14

	NRAS
	1
	17
	1

	PTEN
	9
	6
	7

	HRAS
	5
	3
	

	KRAS
	1
	7
	

	TSHR
	1
	6
	

	TP53
	11
	8
	3

	GNAS
	1
	7
	

	CTNNB1
	1
	4
	15

	PIK3CA
	2
	7
	1

	TERT
	1
	16
	2

	EIF1AX
	3
	5
	

	RET
	4
	8
	

	AKT1
	4
	15
	1



As a result of genetic analysis and sequencing of the selected genes, it was revealed that in the study of the Kazakhstan population, from the panel of thyroid-associated key genes, pathological, harmful/potentially damaging mutations in the PTEN and TP53, AKT, BRAF, CTNNB1, EIF1AX genes prevailed in our cohort, GNAS, HRAS, KRAS, NRAS, PIK3CA, RET, TERT, TSHR.

2.3 Results of risk stratification of HDTC recurrence in Kazakhstan population
The technique of stratification of the risk of recurrence is to compare clinical data and the results of genetic studies. 
When assessing the stratification of the risk of differentiated papillary and follicular thyroid cancer, we used a calculator recommended by the American Association for Thyroid Therapy (ATA) for adult patients with thyroid nodules and differentiated thyroid cancer from 2015 [19] «see Figure 1».
The following clinical characteristics were taken into account: the nature of tumor growth, the size of the tumor focus, the number of lesions of the thyroid gland, the depth of tumor invasion, spread beyond the capsule of the tumor and the gland itself, spread to neighboring organs, the presence of regional and distant metastases, the volume of surgical intervention.
As stated above, all parameters were entered into the highly differentiated thyroid cancer recurrence risk stratification calculator (ATA). 
 Based on the data obtained, all patients, depending on the detected mutation, were divided into 3 risk groups: high, low, intermediate «table 5».
As a result, we found that mutations in the genes AKT1, NRAS, TERT in TC patients living in the Republic of Kazakhstan were significantly associated with a high risk of recurrent VDTC (p <0.05). And mutations in genes BRAF, CTNNB1 - with intermediate risk (p <0.05).
At the same time, the level of expression of AKT1, BRAF, CTNNB1, NRAS, TERT correlated with such signs as extrathyroid tumor growth, larger size of the focus, multifocal, metastasis to the lymph nodes of the neck and the presence of distant metastases, as well as the level of recurrent highly differentiated thyroid tumors. This fact confirms that the presence of the above-described mutations can serve as criteria for stratification of the risk of recurrence of highly differentiated thyroid cancer in the Kazakhstan population, which allows them to be used as prognostic markers of the risk of recurrence and to include them in the stratification system. 
Based on the above, we have developed a system for stratification of the risk of recurrent HDTC for the patients of Kazakhstan population «Table 6». 

Table 6 - Stratification of the risk of HDTC recurrence for RK patients
	Low risk

	Intermediate risk 
	High risk 

	No mutations have been identified.

	The presence of a mutation in the BRAF and CTNNB1 gene.
	The presence of mutations in genes AKT1, NRAS, TERT, BRAF.

	Or a single T1N0M0 tumor (≤1cm) without signs of spread beyond the thyroid gland, a non-aggressive histotype.
	Or intrathyroid PTC (less than 4 cm) in the presence of a mutation in the BRAF V600E genes.
	Or tumor spread outside the thyroid capsule (T4).


	Or the absence of invasion into the vessels.
	Or T1 tumors (> 1 <4 cm.)
	Or the size of the main tumor is more than 4 cm (T3).

	Or stage pN1a, no more than 5 micrometastases in lymph nodes (less than 0.2 cm).
	Or T2N0M0.

	Or pN1 with any lymph node larger than 3 cm.

	Or HDTC is uni- or multi-focal

	Or extrathyroid invasion (T3v).

	Or multi-invasive thyroid cancer (more than 4 foci of invasion), the presence of a decrease in differentiation.

	Or HDTC with invasion into the capsule.
	Or metastases in more than 5 lymph nodes, less than 3 cm in size.
	Or the presence of distant metastases M1.

	
	Or PTC with vascular invasion.
	Or residual tumor (R1).


Thus, we have modified the system for stratification of the risk of recurrence of HDTC taking into account the characteristics of the patients identified in the Kazakhstan population, by expanding the sector of genetic research for mutations in the genes AKT1, BRAF, CTNNB1, NRAS, TERT associated with a high and intermediate risk of recurrent HDTC. So, in the presence of a high and intermediate risk, according to the data obtained, patients in these categories are recommended to carry out suppressive hormone therapy and radioiodine therapy. Patients at low risk take hormone replacement therapy as usual and are monitored. 
2.4 Analysis of the overall and five-year recurrence-free survival of patients with HDTC in the Republic of Kazakhstan.  
We analyzed the overall and non-recurrent five-year survival in 200 patients with thyroid cancer, whose biomaterials participated in the study.
The overall five-year survival rate of patients in all risk groups was 90.7% «Figure 5».[image: ]
Figure 5 - Overall five-year survival rate of patients with HDTC in the Republic of Kazakhstan.
The five-year non-recurrent survival rate of patients in all risk groups was 83.6% «Figure 6».
[image: ]
Figure 6 - Without recurrent five-year survival of patients with HDTC in the Republic of Kazakhstan
We also analyzed the overall and non-recurrent survival rates depending on the identified mutation.
A significant decrease in the life expectancy of patients with HDTC in the presence of a mutation in the BRAF gene was revealed (p = 0.039). 
At the same time, we did not find a significant correlation between the presence of the BRAF mutation and the likelihood of a high risk of recurrence «Figure 7».[image: ]
Figure 7 - Overall survival depending on the mutation in the BRAF gene

Also, a significant decrease in the life expectancy of patients with HDTC with mutations in the CTNNB1 gene (p = 0.055) was confirmed. At the same time, we also did not find a significant correlation between the presence of the CTNNB1 mutation and the likelihood of a high risk of relapse «Figure 8». 

[image: ]
Figure 8 - Overall survival depending on mutation in the CTNNB1 gene 
It was revealed that the five-year relapse-free survival rate of patients with the NRAS gene mutation is 66.7%, versus 88.5% without this mutation (p = 0.011) «Figure 9».
[image: ]
Figure 9 - No recurrent survival depending on mutation in the NRAS gene
It was found that the five-year relapse-free survival rate of patients with a mutation in the AKT1 gene is 60.0%, versus 86.7% without this mutation (p = 0.033) «Figure 10».              [image: ]
Figure 10 - No recurrent survival depending on mutation in the AKT1 gene

Thus, the inclusion of mutations in the genes AKT1, BRAF, CTNNB1, NRAS, TERT into the stratification system for molecular genetic research will make it possible to predict a high and intermediate risk of relapse in patients with HDTC and to treat patients as personally as possible, that is, to use aggressive methods of suppressive hormone therapy and radionuclide therapy only those patients who really need them. 





CONCLUSION
     Brief conclusions based on the research results:
1. As a result of genetic analysis and sequencing of the selected genes, it was revealed that in the study of the Kazakhstan population, from the panel of thyroid-associated key genes, pathological, harmful / potentially damaging mutations in the PTEN and TP53, AKT, BRAF, CTNNB1 genes prevailed in our cohort , EIF1AX, GNAS, HRAS, KRAS, NRAS, PIK3CA, RET, TERT, TSHR.
2. When processing the results of genetic research and clinical data of patients, it was revealed that mutations in the genes AKT1, NRAS, TERT in patients with HDTC in the RK are significantly associated with a high risk of recurrent HDTC (p <0.05). And mutations in genes BRAF, CTNNB1 - with intermediate risk (p <0.05).
3. The overall five-year survival rate of patients was 90.7%, the overall five-year relapse-free survival rate was 83.6%. Analysis of the five-year survival rate depending on the presence of a mutation in the genes showed a significantly high risk of relapse in the presence of a mutation in the NRAS gene (no recurrence survival rate 66.7% (p = 0.04)), AKT1 (no recurrence survival rate 60.6% (p = 0.033)), TERT (non-recurrent survival rate 33.3% (p = 0.0083)), BRAF (overall survival rate 77.5% (p = 0.039)), CTNNB1 (overall survival rate 79.3% (0.055)). 
4. Based on the data obtained, we have developed a system for stratification of the risk of recurrence in HDTC, taking into account the characteristics of the patients identified in the Kazakhstani population, by expanding the sector of genetic studies of mutations in the AKT1, BRAF, CTNNB1, NRAS, TERT genes associated with a high and intermediate risk of HDTC recurrence.
5. Based on the results of the study, a methodological guide «Predictive stratification of thyroid cancer risk using genetic analysis» was developed. A patent application has been filed «Method for predictive stratification of thyroid cancer risk using genetic analysis» registration number 2020 / 0948.2.
6. Evaluation of the completeness of solutions to the assigned tasks. All the research tasks have been completed. As a result of genetic analysis and sequencing of the selected genes, it was revealed that, mainly in patients with HDTC living on the territory of the Republic of Kazakhstan, pathological damaging mutations prevailed in the PTEN and TP53, AKT, BRAF, CTNNB1, EIF1AX, GNAS, HRAS, KRAS, NRAS, PIK3CA genes, RET, TERT, TSHR. When comparing the results of genetic research and clinical data of patients, it was reliably established that mutations in the AKT1, NRAS, TERT genes are associated with a high risk, and mutations in the BRAF and CTNNB1 genes are associated with an intermediate risk of developing a recurrence of HDTC (p <0.05), and can be markers for the prognosis of relapse. The overall five-year survival rate of HDTC patients was 90.7%, the overall five-year relapse-free survival rate was 83.6%. At the same time, the analysis of five-year survival, depending on the presence of a mutation in the genes, showed a significantly high risk of recurrence in the presence of a mutation in the NRAS gene (without recurrent survival rate 66.7% (p = 0.04)), AKT1 (without recurrent survival rate 60.6% (p = 0.033)), TERT (no recurrent survival rate 33.3% (p = 0.0083)), ABRAF (overall survival rate 77.5% (p = 0.039)), CTNNB1 (overall survival rate 79.3%(0.055 )).
7. Considering the above, we concluded that the presence of mutations in the AKT1, NRAS, TERT genes in patients with HDTC in the RK is directly related to a high risk of relapse. And the presence of mutations in the BRAF and CTNNB1 genes is associated with an intermediate risk of relapse in this group of patients, which allows them to be used as prognostic markers of the risk of relapse and to be included in the stratification system for the Kazakh population of HDTC patients. Based on the results of the study, a methodological guide «Predictive stratification of thyroid cancer risk using genetic analysis» was developed. A patent application has been filed «Method for predictive stratification of thyroid cancer risk using genetic analysis» registration number 2020 / 0948.2.
8. The results of evaluating the technical and economic efficiency of the development. This item does not apply to this research work. 
9. The results of assessing the scientific and technical level of the completed research work in comparison with the best achievements in this area. Previous global studies have shown that mutations in the genes BRAF, RAS (especially NRAS), ALK, PIK3CA, PIK3CB, PDPK1, AKT1, AKT2, TERT were associated with a more aggressive course of the disease (spread outside the thyroid gland, more common stages of thyroid cancer, short survival, distant metastases and less response to therapy) [10]. But at the present time, it is still not known in what cases it is necessary to use more aggressive treatment, the use of radioiodine therapy, or simply intact resection of the lobe of the gland. A more accurate stratification of the risk of recurrence of HDTC is necessary in order to prevent over-active treatment of patients with a favorable prognosis and, conversely, to provide more active treatment for patients with aggressive type of carcinoma. Until recently, none of the thyroid cancer staging systems included molecular genetic testing. Only in the 2015 ATA guidelines was it proposed to identify BRAF mutations as cancer markers with a less favorable prognosis. But in recent years, the general opinion is that this genetic marker alone is not enough to assess the likelihood of an aggressive course of HDTC and the choice of treatment tactics [23]. 
10. As a result of our work, a more in-depth system of stratification has been developed, taking into account the characteristics of the citizens living in the territory of the Republic of Kazakhstan. The stratification system includes the most extensive molecular genetic studies of mutations in the AKT1, BRAF, CTNNB1, NRAS, TERT genes, which allows to correctly distribute patients into groups at risk of progression, and makes it possible to treat patients as personally as possible, and apply aggressive methods of suppressive hormone therapy and radionuclide therapy only to those patients who really need them. 
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TECHNICAL SPECIFICATION AND 
SCHEDULE OF WORKS
under the Contract No. ____ dated ___________, 2018
1. NAME OF THE EXECUTOR RSE on REM “Kazakh Research Institute of Oncology and Radiology”
1.1 Priority: 1.	Life and health sciences
1.2 Specialized scientific direction: Basic and applied research in Biology.
1.3 On the subject of the project: «AP05133385 Predictive stratification of differentiated thyroid cancer based on genetic analysis»
1.4 Total amount of the project 30 000 000 (Thirty million) tenge, including the breakdown by years, for the execution of works as per clause 3:
– for 2018 – in the amount of 10 000 000 (Ten million) tenge;
– for 2019 – in the amount of 10 000 000 (Ten million) tenge;
– for 2020 – in the amount of 10 000 000 (Ten million) tenge.
2. Characteristics of scientific and technical products by qualification signs and the economic indicators
2.1 Direction of work: Clinical medicine
2.2 Application: Oncology
2.3 Specific outcome for 2018-2020: 
           In 2018: The most important genes for inclusion in the genetic analysis of patients with thyroid malignancies will be identified based on international experience. Patients will be identified from archival material meeting the selection criteria; retrospective biopsy material of these patients for 2012-2013 will be collected. The sequencing of selected genes from patient retrospective material for 2012 will be carried out.
           In 2019: Archival biopsy material for 2014-2015 will be selected for genetic research. Genetic studies of retrospective patient material for 2013-2014 will be carried out. The sequencing of selected genes from patient retrospective material for 2013-2014 will be carried out. Total survival and 5-year relapse-free survival of patients with differentiated thyroid cancer treated in 2012 -2013 will be determined.  Two articles will be published in peer-reviewed foreign and domestic journals with a non-zero impact factor.
           In 2020: Genetic studies of retrospective patient material for 2015 will be carried out. The sequencing of selected genes from patient retrospective material for 2015 will be carried out. Bioinformatic analysis of the obtained results of the sequencing of patient material for 2012-2015 will be carried out. A list of detected mutations will be formed based on the identified markers associated with aggressive forms of differentiated thyroid cancer.  Total survival and 5-year relapse-free survival of patients with differentiated thyroid cancer treated in 2014-2015 will be determined. A patient stratification system will be developed based on the presence of the relationship between markers associated with aggressive forms of differentiated thyroid cancer and risk groups.  Two articles will be published in peer-reviewed foreign scientific editions indexed in Web of Science or Scopus with a non-zero impact factor, 1 guideline, and a patent application.

2.4 Patentability: The project is patentable.
2.5 Scientific and technical level (novelty): For the first time in the RK, we will develop a deeper and more efficient system for the correct distribution of patients with differentiated thyroid cancer into progression risk groups based on genetic analysis. This will make provisions for the most personalized treatment of patients and limit the use of aggressive methods of radionuclide therapy only to the patients who really need them.
2.6 The use of scientific and technical products is carried out: Oncological service of the RK
2.7 Type of use of the result of scientific and (or) scientific and technical activities: Prototypes, titles of protection, publications. 
3. Name of work, deadlines for their implementation, and results
	Task code
	Name of work under the Contract and the main stages of its implementation
	Terms
	Expected result

	
	
	beginning
	ending
	

	2018

	1
	Identification of the most important genes for inclusion in the genetic analysis of patients with thyroid malignancies based on international experience.
	January 2018  
	June 2018
	The most important genes will be identified to be included in the genetic analysis of patients with thyroid malignancies will be identified based on international experience. Markers associated with aggressive forms of differentiated thyroid cancer will be identified through a literature review; a list of markers for further analysis will be compiled 

	1.1
	Review of  literature for markers associated with aggressive forms of differentiated thyroid cancer (including new markers)
	January 2018  
	May 2018
	Literature sources will be reviewed for markers associated with aggressive forms of differentiated thyroid cancer (including new markers) will be conducted

	1.2
	Compilation of a list of markers for genetic analysis 
	March 2018
	June 2018
	A list of markers for genetic analysis will be compilated

	1.3
	Database (Electronic register of inpatients and Electronic register of cancer patients) analysis to select patient medical histories. Study of archival patient medical histories.    
	January 2018  
	Till November 01, 2018
	Database (Electronic register of inpatients and Electronic register of cancer patients) will be analyzed to select patient medical histories. Archival patient medical histories will be studied.  Patients meeting the selection criteria will be identified. 

	1.4
	Selection of biopsy material in accordance with the obtained data. 
	June 2018
	Till November 01, 2018
	Biopsy material subject to genetic study will be selected in accordance with the data obtained for 2012-2015 

	2.0
	Genetic analysis of retrospective material (2012-2015) to identify markers of differentiated thyroid cancer  
	May 2018
	Till November 01, 2018
	Genetic studies of retrospective material of patients treated in 2012-2015 will be conducted to identify markers of differentiated thyroid cancer. The biopsy material of patients treated in 2012 will be analyzed. 

	2.1
	Sequencing of selected genes
	May 2018
	Till November 01, 2018
	The sequencing of selected genes from patient material for 2012-2015 will be carried out.  The biopsy material of patients treated in 2012 will be analyzed.


	2019

	1.4
	Selection of biopsy material in accordance with the obtained data. 
	January 2019
	June 2019
	 Biopsy material subject to genetic study will be selected in accordance with the data obtained for 2012-2015. Paraffin blocks of the material taken from the selected patients will be sequenced. 

	2.0
	Genetic analysis of retrospective material (2012-2015) to identify markers of differentiated thyroid cancer  
	January 2019
	October 2019
	Genetic studies of retrospective material of patients treated in 2012-2015 will be conducted to identify markers of differentiated thyroid cancer.  The biopsy material of patients treated in 2013-2014 will be analyzed.


	2.1
	Sequencing of selected genes
	January 2019
	Till November 01, 2019
	The sequencing of selected genes from patient material for 2012-2015 will be carried out.  The biopsy material of patients treated in 2013-2014 will be analyzed.


	3.0
	Analyzing total survival and 5-year relapse-free survival of patients with differentiated thyroid cancer treated in 2012-2015.
	January 2019
	Till November 01, 2019
	The total survival and 5-year relapse-free survival of patients with differentiated thyroid cancer treated in 2012-2015 will be analyzed. Patient data for 2012-2013 will be analyzed.

	5.0
	Scientific publications based on the research results 
	January 2019
	Till November 01, 2019
	Scientific publications based on the research results will be made:   Two articles will be published in peer-reviewed foreign and domestic journals with a non-zero impact factor.


	2020

	2.0
	Genetic analysis of retrospective material (2012-2015) to identify markers of differentiated thyroid cancer  
	January 2020
	October 2020
	Genetic studies of retrospective material of patients treated in 2012-2015 will be conducted to identify markers of differentiated thyroid cancer. The biopsy material of patients treated in 2015 will be analyzed.


	2.1
	Sequencing of selected genes

	January 2020
	May 2020
	The sequencing of selected genes from patient material for 2012-2015 will be carried out.
  The biopsy material of patients treated in 2015 will be analyzed.


	2.2
	Bioinformatic analysis of the material 
	January 2020 
	October 2020
	Bioinformatic analysis of the obtained results of the sequencing of patient material for 2012-2015 will be carried out.

	2.3
	Identification of markers associated with aggressive forms of differentiated thyroid cancer  
	January 2020 
	October 2020
	Markers associated with aggressive forms of differentiated thyroid cancer will be identified; a list of detected mutations will be compiled 

	3.0
	Analyzing total survival and 5-year relapse-free survival of patients with differentiated thyroid cancer treated in 2012-2015.
	January 2020 
	Till November 01, 2020
	The total survival and 5-year relapse-free survival of patients with differentiated thyroid cancer treated in 2012-2015 will be analyzed. Patient data for 2014-2015 will be analyzed. 

	4.0
	Development of a patient stratification system
	 January 2020 
	Till November 01, 2020
	A patient stratification system will be developed based on the presence of the relationship between markers associated with aggressive forms of differentiated thyroid cancer and risk groups.

	5.0
	Scientific publications based on the research results
	 January 2020 
	Till November 01, 2020
	Based on the research results, scientific publications will be made:         Two articles will be published in peer-reviewed foreign scientific editions indexed in Web of Science or Scopus with a non-zero impact factor, 1 guideline, and a patent application.



	From the Consumer:                                                                                      

Chairman of the PA “Committee of Science of the Ministry of Education and Science of the Republic of Kazakhstan”


__________________ B.S. Abdrasilov
       Place of seal


	From the Contractor:
Director of RSE on REM “Kazakh Research Institute of Oncology and Radiology” of the Ministry of Healthcare of RK 
________________ D.R. Kaidarova
           Place of seal


Acquainted:
Research Supervisor of the Project
Prof.  G.B. Adilbayev
______________________


                                                                                        
                                                                                           Place of seal
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ATTACHMENT B
The list of published works 
For 2018:
Foreign publication:


1. А.S. Tlegenov, Z. Abylaiuly, D.G. Adilbay, Z.B. Eleubayeva, G.B. Adilbayev.  Prevalence of mutant brafv600e in the papillary thyroid carcinoma in patients from kazakhstan and its correlation with clinical-morphological tumor characteristic // Медицинский вестник Северного Кавказа.- November 2018.-13(3).- С.468-473. Q3. IF – 0.442 (english)

Domestic publication:

1. А.S. Tlegenov, Z. Abylaiuly, D.G. Adilbay, G.B. Adilbayev, etc Использование молекулярно-генетического тестирования BRAFV600E мутации для тонкоигольной аспирационной цитологии щитовидной железы // Oncology and Radiology of Kazakhstan.-2018.- №3(49). Q1. IF – 0.090 (russian)

For 2020:
Foreign publication:

1.   Dauren Adilbay, Galym Adilbayev, Madina Orazgalieva, Viktoria Shipilova, Gulzhan Kidirbayeva, Nina Sloneva, Aizhan Amandosova, Saniya Ossikbayeva. Kazakh Institute of Oncology and Radiology, Almaty, Kazakhstan. CTNNB1, PIK3CA, EIF1AX, and PTEN polymorphisms found in aggressive types of differentiated thyroid cancer.// Journnal of Clinical Oncology 38, no. 15_suppl Published online May 25, 2020. Q1. IF – 18.230 (english) 
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ATTACHMENT C
Grant financing
 (results for 2018-2020y)
	Full name of the executing organization
	Grant number
	Type of research
	Name of the project
	Project start date
	Project completion date

	Republican state enterprise on the right of economic management «Kazakh Scientific Research Institute of Oncology and Radiology» of the Ministry of Health and Social Development.
	№ AP05133385

	Applied research.
	Predictive stratification of differentiated thyroid cancer based on genetic analysis
	2018y.
	2020y.

	Type of the result obtained

	The object of the study was archival biopsy material of patients with morphologically verified papillary and follicular thyroid cancer treated in 2012-2015. 
Purpose of the work: The purpose of this project is to identify prognostic markers of differentiated thyroid cancer in order to develop a stratification system.
As a result, the selection of biopsy material (blocks and glass preparations) of 200 people was completed, carried out on the basis of the previously obtained data from the analysis of case histories and data from the ERSP and EROP databases for the period 2012-2015. As a result of genetic analysis and sequencing of the selected genes, it was revealed that, from a panel of thyroid-associated key genes, in our cohort, pathological damaging mutations in the PTEN and TP53 genes are most often encountered. Pathological damaging mutations in the genes AKT, BRAF, CTNNB1, EIF1AX, GNAS, HRAS, KRAS, NRAS, PIK3CA, RET, TERT, TSHR occur in groups or individually, they also have prognostic value for thyroid cancer. Analysis of the overall and without recurrent five-year survival rate of patients in the study group showed that the overall survival rate is 92%, the five-year non-recurrent survival rate is 89%. Based on the research materials, 2 articles were published. 
 The novelty of this study lies in the fact that for the first time in Kazakhstan, a list of the most important genes and effective markers will be determined to determine the high risk of recurrence in highly differentiated thyroid cancer, which will allow developing a more in-depth system of stratification. 
Implementation degree:implemented.

	

	Patents **

	Number of innovative patents or copyright certificates
	Number of Kazakhstan patents
	Eurasian patent quantity
	Number of OECD international patents
	Number of other international patents
	Implementation of the patent

	
	1
	
	
	
	(patent sale / conclusion, license agreement, none)   

	Implementation of results **

	Number
2020/ 0948.2.


	Implementation name
«Method for predictive stratification of thyroid cancer risk using genetic analysis» registration number 
	Implementation type (technology, standard, recommendation, technique, other)
	Place of implementation (excluding the executing organization) *

	Publications **

	The number of published reports and articles based on research results at international conferences with an impact factor
	Number of reports and research papers published at regional and local conferences

	Personnel training**

	Number of performers with a scientific degree
	5

	The number of foreign scientists involved in research
	

	Participation of PhD students, undergraduates in research in the preparation of their dissertations 
	

	Attachments (attach the necessary documents confirming the submitted data) 

	_____________________________  / Signature of the project supervisor /
	8(727)239-14-55, +77013116013

	
	

	Adilbaev Galym Bazenovich Head of the Center for Head and Neck cancer doctor of medical science, prof.
	E-mail
g.adilbaev@gmail.com

	
	

	
	

	
	

	Confirmation: I confirm that the information provided in this report is complete and correct________________     / Authorized Verifier Signature /
Note:
* Specify each value in a separate cell
** it is necessary to attach copies of documents confirming the information 
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ATTACHMENT E
Extract from the RS protocol
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Ilpunoxenne 1.5
& Jlorosopy Ne__ ot 2018 1.
Ha rpanToRoe (uiancHpoBanme

TEXHHYECKAS CHELHOUKALNSA 1
KAJIEHJAPHBIN TUIAH PABOT

Tlo norosopy Ne ot 2018 rona
1. HAUMEHOBAHME UCTIOJIHUTEJISE PITT na IIXB «KasHHH onkonozuu u
paouoiocuu»

1.1 Tlpuopurernoe nanpasnenne: 1. Hayku 0 xu3nu u 310posbe

1.2 Crieuma/MsupoBanHoe HaywyHOEe HATIPABJCHHE: (DYHIAMEHTATLHBE W NPHKIALHbIC
Hcese0Banus B 06:1aCTH GHOIOr MU

13 Mo teme mpoexta: «AP05133385  [lpornoctuueckas  crpatudmkais
S hepeHTHPOBAHHOrO PaKa MM TOBMIHON Kee3bl HA OCHOBE I'EHETHYECKOTO aHATH3a»

1.4 1.4 O6uas cymma npoekra 30 000 000 (mpuoyams smuriuonos menze), B ToM uncie

¢ pasGHBKOIE 110 FO/[aM, JUIsl BBIIOHEHMS PabOT COrJIACHO NYHKTY 3:

- 1a 2018 roz - B cymme 10 000 000 (decamb muriuonos menee) menze;
- 1a 2019 rox - B cymme 10 000 000 (decsimb swriuonos menae) menze:;
- #a 2020 roa - B cymme 10 000 000 (Oecsime sunruonos menze) menze.

2. XApaKTepHCTHKA HAYHMHO-TCXHHYECKOH NPOAYKIMH 10 KBAIH(PHKAUHOHHBIM
TIPHIHAKAM H YKOHOMHUCCKHE OKA3ATENH

2.1 Hanpassense paGotsi: Kimnnueckas Memmuna

2.2 OGnacts npumenenus: OHKOOHS

2.3 Koeunbiii konxperibiii pesyiutar na 2018-2020 roji:

2018 rox: Byayr onpesienierbi HanGosiee BaKHBIC TeHBI JUTS BKITIOUEHHS B TeHETHIECKHIT
AHAIM3 TAUMEHTOB CO  3/10KAUYECTBEHHBIMH  OGPAjOBAHMAMM LIMTOBHAHOH JKeiesbl Ha
OCHOBAHHH MCHALYHAPOIHOTO ONBITA. BYIYT BLBICHbI NAUMENTHI W3 APXMBHOTO MATCpHANA
COOTBETCTBYIONIHE KPHTEPHAM 0TOOpa M 0TOGPAH PeTpOCIEKTHBHEIH GHONCHOHHBIH MarepHan
ot naumenToB 3a 2012-13 rr Byaer npoBeAeHO  CEKBCHMPOBAHME OTOOPAHHBIX TEHOB
PETPOCIEKTHBHOTO MaTepuana nainesTos 3a 2012 r.

2019 rox: Byzer nponssezien 0T60p apXHBHOTO GHOTICHOHHOIO Matepuasia 3a 2014-2015
L NOUICKAUICTO  TCHCTHHCCKOMY  HCCAIOBAHMIO.  ByayT nposenerbi —reneruyeckue
HMCCIIENIOBANMS PETPOCIIEKTHBHOIO Matepuania Tianuentos 3a 2013-2014 r.r. Byaer nposeseno
CEeKBEHHPOBAHHE OTOOPAHHBLIX I'CHOB PETPOCTICKTHBHOIO Marephaia mamnentos 3a 2013-2014
r.r. Byner onpenenena obumias BHIKHBACMOCTh M S-ieTHSS G€3 PeHINBHAS BHIKHBACMOCTD
MAUHEHTOB ¢ M(EpPeHITMPOBAHHBIM  PAKOM LIMTOBH/HON XKele3bl, nposieucHHbX B 2012 -
2013rr.  Bymyr omyGamkoBanbl 2 CTaThH B PEUEH3HPYEMOM 3apy0eXKHOM H OTEYECTBEHHOM
KYPHAJIE C HEHYJICBBIM HMIAKT-(aKTOPOM.

2020 rot: BystyT npoBeJIeHEI TeHETHUECKHE HCCIIEIOBAHNS PETPOCTICKTHBHOTO MaTephaia
nanuentoB  3a 2015 r. Byger nposeseno CEKBEHUPOBAHMS  OTOGPAHHBIX  I'EHOB
PETPOCHEKTHBHOIO Matepuana mauuentos 3a 2015 r. Byser nposesen Guonu(opManmonHbii
AHATHE TOTYMEHHbIX PE3YILTATOR COKBEHMPOBARNA MaTepHaia naientos 3a 2012-2015rr
Byner  copmupoBan nepeucHb OOHAPYKECHHBIX MYTalMii HA OCHOBAHWHM BBISBICHHBIX
MapKepoB, ACCOLMMPOBAHHBIX € arpeccuBHbiMi (opvamu  uddepenipoBanHoro  paka
MATOBH/IHOM Kelesbl. Byser onpesienena obimas BLUKHBAEMOCTE H S-eTHsS Ge3 permuBHas
BBDKHBAEMOCTh NAIMEHTOB € JM(BQCPCHIMPOBAHHBIM  PAKOM  IMTOBHIHOM IKeJIC3bi,
nposedeHnbix B 2014 -2015rr. Byser  paspaGorana cicrema CTparH(HKaNiy MalHEHTOB, Ha
OCHOBAHHM HQJIMUHS  CBA3CH MEK/LY MapkepaMi aCCOLUMHPOBAHHBIMH C ArpPECCHBHBIMH
dopvamu  mpdhepeHIHPOBAHHOTO paKka IMTOBM/HOM XKesle3bl W rpynnamu pucka. byayt
OnyGIMKOBAHE! 2 CTATBH B PELEHINPYEMBbIX 3apyOeIKHBIX HAYUHBIX H3IaHHMSX, HHICKCHPYEMBIX B





image13.jpeg
Gasax nanHex Web of Science mim Scopus ¢ HemyneBbIM nmnakT-daktopom, 1 MeToamueckoe
PYKOBOJICTBO H 3a4BKA Ha 1101y CHHE IIaTCHTA.

2.4 INarenrocnocobrocts: [TpoekT marentocnocoden.

2.5 Hayuno-rexHuveckuii yposerb (Hosu3na): Briepsbie 8 PK Gyzer paspaGorana Gosiee
yray6nennas u 5QPeKTHBHAS CHCTEMA, KOTOPast N103BOJIHT MPABHIILHO PACIPEAETHTH GOMBHBIX C
JwdepeHIpoBaHHBIM PAKOM IIHTOBH/THOM KeJe3bl B FPYIIThl PHCKA TPOTPECCHPOBAHMSA Yike
Ha OCHOBAHHHM TCHETHYCCKOIO QHAIM3A, YTO JIACT BO3MOKHOCTh JICWHTH NAUMEHTOB
MaKCHMAILHO [EPCOHH(HUMPOBAHHO, H NPUMECHATH AIPECCHBHBIC METO/IbI PA/IMOHYKIMAHOH
TepAITHH TOLKO TeM NAlHEHTaM, KOTOPhIM OHH JIHiCTBHTEIHHO HEOGXOIMMEL

2.6 Hcnonpsosanue Hay4HO-TEXHHYECKOT MPOAYKIMH OCYHIECTBAACTCA:
oHKonoryeckas cyxoa PK.

2.7 Buj WMCHONB30OBAHAS pe3yibTata HAy4wHOW W (WIM)  HaygHO-TEXHHYECKOH
nestenbocTn: OnbITHBIE 06Pasiibl, OXPaHHbIE IOKYMEHTHI, My OIHKalHi.

3. Haumenoganue pabom, cpoKu ux peaiuzauuu u pesyabmamst

lIngp |Hammenosanue pabor -bpmc BBINOJIHEHHS Oskuiaemelii pesyabTar
sapanns, | Ko florgnopy m HAuAI0 KOHuANME
ITana | OCHOBHBIC DTANBI €10
BBINOAHCHHS
2018 roa
1 Onpenenenue nanGonee | Susapn Hions 2018 | Byayr onpesiesienbl Haubonee
BAKHBIX FEHOB /LIS 2018 BAKHBIE I€Hbl JUIS BRIIOYCHHS B
BKJIOUCHHS B TeHEeTHYeCKHiT anaim3
TEHETHYECKUH anamns MALHEHTOB CO
NAIMEHTOB CO FI0KAUCCTBEHHBIMH
3JI0KAYECTBEHHBIMH 00pa3OBAHHAMH IHTOBHIHOH
o6pazoBaHHAMH KeJIE3bl HA OCHOBAHHH
LHTOBH/IHO# JKejle3bl Ha MEIKAYHApOHOro onbita. Byayt
OCHOBAHHH BBIABIICHEI MAPKEPBI
MEKYHAPOHOTO OMbITA ACCOUMMPOBAHHBIX C
arpeccHBHbIMH (opmamu
JwddhepeHpoBaHHOTO paka
~ UHTOBH/IHOMH KeJe3bl
nocpeacTBoM o63opa
JTepaTyphl H cOPMHPOBAH
npeyeH’ MapKepOB JUIA
JlasibHelilero ananusa
1.1 Jlureparypubiii 0630p Slusapn Mas 2018 | byaer npoBejieH MTeparypHbiit
Mapkepon 2018 0630p MapKepoB
ACCONMPOBAHHBIX C ACCONMPOBAHHBIX €
arpeccHBHBIMHE (hopMamu arpeccuBHbIMU GOpMamMH ¢
uddepeHpoBaHHOro JmdepeniHpoBaHHOro paka
paKa IHTOBH/HOH IMATOBHJTHOM KeJie3hl (BKIOYas
Keesbl (BKITIOHas HOBBIE HOBBIE MapKepbl) HA OCHOBAHHH
MapKephbl) JMTEpaTypHOro 0b3opa
12 ®opmuposanue nepeuns | Mapr 2018 | Mions 2018 | Byzer copmuposan nepetenn
MapKepoB Juist MapKepoB /LIS IPOBE/ICHHS
FeHETHIECKOTO aHaIn3a FEHETHYECKOTO anamiia
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1.3 Ananus Gaskl TaHHBIX SluBaps Jlo 1 Byzer nposejien ananus Gazbl
(9PCB u OPOB) s 2018 Hos0ps santbix (OPCH u DPOB) s
o160pa KapT NAIHCHTOB. 2018 orbopa KapT alMeHToB.
Wisyuenue apxuBHBIX H3yuenni apxuBHble HCTOPHH
uctopuii Gonesneit Gonesneii nauuenTos. bytyr
TAIHEHTOR. BBISBJICHBI TAHEHTED

COOTBETBYIOLIHE KPHTEPHAM
orbopa.

1.4 Or6op GuoncHonnoro Wions 2018 | JTo 1 Byner nposesien ot6op
MaTepHaIa COrIacHo HOAGPH GHONCHOHHOO MaTepHATA
TIOTYHEeHHBIM JaHHBIM. 2018 COIIACHO MOTYYEHHBIM JAHHBIM

3a 2012-2015 rr. nopiekamnii
IeHETHUECKOMY HCCIIEI0BAHMIO

20 [posectn resernyeckuii |Maii 2018 [ Jlo 1 bytyT npoBejieHbl reHeTHYeCKHE
ananus HOSOPS HCCIIe/I0BaHIS
PETPOCTIEKTHBHOTO 2018 PETPOCTIEKTHBHOTO MaTepuasa
marepuana (2012-2015 naunentos (2012-2015 rozsr) Ha
TO/IbI) HA BBISBICHHE BbISIBJIEHHE MApKEPOB.
MapkepoB JwdepennmpoBaHHoTo paka
nuddepenumposantoro UMTOBHHOM Kenesbl. AHAIN3Y
Ppaka LHTOBH/HOM Gyner noasepruyT GuoncHiinbii
Keezbl MaTepHaJl MALHEHTOR

nposeuenibix B 2012 roxy.

2.1 Tlposenenne Maii 2018 |Jlo 1 Byner nposezneno
CEKBEHHPOBaHHs HOSOPs CEeKBEHHPOBAHHE OTOOPAHHBIX
0TOOPAHHBIX I€HOB 2018 [EHOB MaTepHalIa MALHEHTOB 32

2012-2015 rr. Anamasy Gyner
MOABEPrHYT GHOTCHITH B
MaTepua NaHeHToR
nposiedennbix B 2012roxmy.

2019 ron

14 Or60op GHONCHOHHOTO Slusapn ~ Mions 2019 | Byser nposesen o160p
MarepHana cornacHo 2019 GHONCHOHHOTO MaTepHasa
TIOJTYHEHHBIM JIAHHBIM. COIIACHO MOJTYUCHHBIM JIAHHBIM

3a 2012-2015 rr. noiexanmii
TCHETHUECKOMY HCCIIE0BARMIO.
Tlapadunossie Gomku
0TOGPaHHbIX nauenTon GynyT
TIO/IBEPTHKTHI CEKBEHHPOBAHHIO.

20 IlpoBectn renernyecknii | Slusapn Oxtsi6py | ByayT npoBesienbl reHeTHUECKHE
aHam3 2019 2019 HCCIIE/IOBAHHS PETPOCTIEKTHBHOTO

PeTPOCHICKTHBHOTO
wmarepuasa (2012-2015
TOJIbl) Ha BBIABICHAE
MapKepoB
Jubdepenuupopanioro
paka IHTOBHHOM
Kenesbl

Mmarepuana nausentos (2012-2015
TO/Ibl) HA BLISIBICHHE MAPKEPOB
JmbdepeHmpoBaHHOTo paka
UIHTOBM/IHOM Kelle3bl. AHAIU3Y
Gyner nozsepriy T GHONCUi b
MarepHal NauneHToR
nposiedentbix B 2013-2014 roay.
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aHaIM3 MaTepuana

2.1 Tlposesienne SuBaph Jo1 Byner nposeseno
CeKBEHMPOBAHHS 2019 Hosbps CCKBEHMPOBAHUE OTOGPAHHBIX
0TOGPAHHBIX TEHOB. 2019 TEHOB MaTepHalIa NalHEeHTOB 32

2012-2015 rr Ananusy Gyzer
TOJBEPrHYT OHONCHHHbII
MarepHasl NaiueHToR
nponeuensix B 2013-2014 roay.

3.0 Tlposectn ananus obuwieii | Susaps Jo1 Byzter nposejien ananns obmei
BBUKHBAEMOCTH H 5- 2019 Hosbps BLUKMBAEMOCTH M S-NIeTHEH
Jtetneit GespenanBHOl 2019 Ge3pern/IMBHON BLIKHBAEMOCTH
BBIKHBACMOCTH HALMCHTOB C
NaUUeHTOB ¢ JbhepeHpOBAHHBIM PAKOM
mbdepenmpoBaHubIM UTHTOBHIHOM Kee3bl,

PaKOM HIHTOBHIHON nposeyensbix B 2012-2015 rr.

IKeJe3bl, MPOJIEYCHHBIX B ByztyT npoasann3uposanst

2012-2015 rr. nannbie GombHbIX 3a 2012-2013
rr

5.0 Haywnbie nyGmukammn no | Susaph Jo1 Byayr onyGimMKkoBaHBl HayuHbIE
MTOraM NpoBECHHBIX 2019 HOAGpst nyGIMKaIHK 110 HTOramM
Hecne/oBanuit 2019 TIPOBENIEHHBIX HCCIIEOBAHMI:

ByayT ony6imkoBanbl 2 CTaThit B
PeLeH3HPYEMOM 3apyOeiKHOM H
OTEUeCTBEHHOM JKypHAJE ¢
HEHYJICBBIM HMIAKT-(GaKTOPOM

2020 roa

2.0 Iposecty renernyecknii | SinBaph Oxts0ps | ByayT npoBeiensi reHeTHyeCKHe
aHanmu3 2020 2020 MCCIIeI0BAHHS PETPOCTIEKTHBHOIO
PETPOCTIEKTHBHOIO Matepuaia naiuenTos (2012-2015
wmarepuana (2012-2015 TOJIbI) HA BBISBIICHHE MAPKEPOB.
TOJIbI) HA BBIARJICHHE JuddepeHiHpoBarHOro paka
MapKepoB HTOBM/IHOM Kese3bl. AHANH3Y
awnddepenimposannoro Gyzer nosBepruyT GuonCHitHbIi
PaKa UHTOBHHOM MaTepHal NalHeHTOB
JKenesbl nposneuennbix 8 2015 roxy.

21 Ilposenenne Slupapb Maii 2020 |Byser nposeseno
CEKBEHHPOBAHHS 2020 CeKBEHHPOBaHHE OTOOPAHHBIX
0TOGPAHHBIX FCHOB IeHOB MaTepHasa NalHeHTOB 3a

2012-2015 r

Amnanmusy Oyzer noBepruyT
GroncHiinbIi MaTepHai
NALMEeHTOB nponeueHHbX B 2015
rojy.

22 Tlposectn Snsapn Oxrs6ps. byner nposenen
GrouHpopMAIHONHBIF 2020 2020 GuonndopMalHOHHbI aHATH3

OIYHEHHBIX PE3yIHTaToB
CeKBEHMPOBAHHS MaTepHATIA
naiuentos 3a 2012-2015r.r
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23 Beiasrienne Mapkepos, Supapn Oxtsibps | ByayT BhIsBICHBI MapKephbl,
ACCHLIMPOBAHHBIX C 2020 2020 ACCHIMPOBAHHE C ArPECCHBHBIMH
arpeccHBHEIMU (opMami (popmamn ddepenimposanEoro
sudepenuuposanioro paka HMTOBH/IHON Kee3bl,
paKa HHTOBHHOM COCTABJIECH TIepeyeHb
Kene3nt OGHapyKeHHBIX MyTANHit

3.0 Ilposecty ananus obueit | Susaps Jo 1 Byzer nposesien ananus obuei
BBDKHBAEMOCTH 1 5- 2020 Hosops BBIKHBAEMOCTH H S-JieTHel
sietrei GespennanBHoi 2020 Ge3peLHMBHOI BHIKHBACMOCTH
BBDKHBAEMOCTH NALHEHTOB ¢
TAIHEeHToB ¢ JH(hepenImHpOBAHHEIM PaKoM
smddepenmposanHbin WHTOBHHOR Keste3bi,

PAKOM HIMTOBHIHOM nposeyennbix 8 2012-2015 rr.

HKeJIe3hl, POJICUCHHBIX B ByatyT npoaHaiH3npoBaBl

2012-2015 rr. nannbie GobubIX 32 2014-2015
rr

4.0 PaspaGotka cucrembl Susapn Jlol byner paspaborana cuctema
crparuduKann 2020 HOSIOPs CTpaTH(DHUKAIIMH NAIHEHTOB Ha
NAUHEHTOB 2020 OCHOBAHWH HAIHIHS

accounanmii MEHTY MapKkepamu
ACCOLMHPOBAHHBIMH C
arpeccHBHBIMH GopMaMi
nnddepeHmpoBalHOIo paka
UMTOBU/IHOM JKene3bl 1
rpynnamm prcka

5.0 Hayunbie my6mukaiuu no | Slusaps Jlo1 Byayr onyOiMkoBaHbl  HayuHbie
HTOTaM MPOBEIEHHBIX 2020 HosGps nyOnnkanun no HTOraM
HCCIe0BaHHit 2020 1IPOBEIEHHBIX HeCIIe10BaNMHi:

Byayt onyGimkoBanbl 2 CTaThH B
PElEH3NPYEMBIX 3apyOeKHBIX
HayaHBIX H3IAHHAX,
HHJIEKCHPYEMBIX B GasaX JaHHBIX

~ Web of Science mm Scopus ¢
HEHYJIeBbLIM UMMaKT-hakropom, |
METOJMYECKOE  PYKOBOACTBO M
3a51BKA HA [0y CHHE MaTenTa.

Or 3akazunka: Or

ry

«Komurer

IXB «Kasaxckuit
(bCKHI HHCTHTYT
Arum» Munucrepersa

Osnaxomien:
Hayunbiii pykoBomTeh npoekTa
b

I

TTpor
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CTNNB1, PIK3CA, EIF1AX, and PTEN polymorphisms
found in aggressive types of differentiated thyroid
cancer.

) hacicorupcates

Dauren Adilbay, Galym Adilbayey, Madina Orazgalleva, Viitoria Shipilova, Guizhan
Kidirbayeva, Nina Sloneva,

Show More
Abstract Disclosures 2

Abstract

e18578

Background: Thyroid cancer incidence is rapidly increasing in all developing and
developed nations. Despite the benign nature of most thyroid cases, there are
aggressively behaving subgroups that need proper attention and tailored treatment.
s of today, thyroid cancers stratified using the latest AJCC 8th edition staging system,
which dramatically changed the staging system. Despite the implementation of the
new system, there i still 2 need for better stratification of patients to groups that
benefit from extensive treatment. Methos: Retrospective analysis of 23 patients with
papillary and follicular thyroid cancer treated in a tertiary cancer center in 2012 and

2013. All patients undervwent different types of surgical treatment, FFPE blocks are
obtained from pathology archives and additionally reviewed by two independent
pathologists. DNA extracted from 20 patients FFPE blocks; 3 cases excluded. DNA

analyzed by NGS on the MiniSeq lllamina platform using a custom panel of 14 genes

and 200 SNP associated with thyroid cancers. Resuits: Al identified polymorphisms

were selected based on the COSMIC registry. After excluding alltypes filtered based on
frequency, 1329 polymorphisms identified. Fifty two types are pathologic based on

ClinVar database. All benign cases based on Polyphen and Clinvar excluded from the
analysis. In patients with aggressive types of papillary and follicular thyroid cancer

NRAS and HRAS identified in 8.33% cases, EIFIAX in 25% cases, PIK3CA in 58.33% cases,
KRAS in 41,66 cases, TSHR in 33.3% cases and BRAF in 50% cases. Concluslons: We |

entified mutations in genes probably associated with the aggressive behavior of
ferentiated thyroid cancer. These mutations can be used as strati
the future after more data and trials confirm the results.
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Hcnosb30Banne MoIeKy.1APHO-reHETHYECKOrO
TecrupoBanuss BRAFV600E myrauuu nous
TOHKOHMTOJIbHOM ACNHPAUMOHHONH LMTOTOTHH
IMTOBHIHOI JKeJe3bl

YRGB R POCTIOM DG K EUHGG2URHS ME2QH paHET 200REPaLLOH O GED UKL Y-
207l LUmO8UOW) Xeness, MpUSULLOHASE NODGOTOEUECRJE MEOOH DUGSHOCTR oy Xonel LORUEWDG RerEs
Tpe/om GonOTIUMEN0R YMOAWEHUS ¢ UCKOM-S08CHUEM MOTERYIADHO- o NECH UCTED0BGIL Jonoms-
Tl METOBOW G Sow Jane OOHG3HGHID BCTyGET) OPpEORICHUESEHEUECkal iy BAF & ccredye.
oW MMepUGne. o Caks 30 oKy CCrED0RGl, AU 40CTIOMG My ek BRAF omtesena
nanumsprow pave Moo xenee P T ocreDosg UCTorOwNecKD0 MaMmepUInG GO, npoone.
pupoaguixonosody LK Hausue BRAF uymau onpedem oo 5.69% crysaes Tp uccreDoscns TA-ussos
3 unpuiau ryasousex en y nasesmos ¢ nanunnspys Py oo BAF acrpeanccs ¢ sacmomod 00
3% Hloucoumepamypix ot KasoRcmavcxux cchedosamenet oyt eva BRAF o wamepuary mowKo.
2onsot acnUpalLoMHOU Guoncus TAE)pu nanunpsou PLIX e 0an peymmamoa.

ono ccTigosaussensemononpederaiye iouuocs BRAF ML) CPo3U ESORCIOH-CRX OUEHIO8 C 13-
R0 30602t eamanesUA PaUATCRD PR

Poayrerar. o o [P 6 02 POCceUsgHUS TPOPTO8 GMIUGURGLLY, RORORUME-se MmO  ebe
BRAF G QR4 KGESoPU PUUEHTIOR € OUGsH020M PGPl I C NODG3pEHUN A UL .
POUSECKUE aPOXTIDUCTIN G OMpaess a Copaxsax HO1, AC3, B0, C03.[oposva F Toxcsegem avymper-
i WP o R0 ol YU 8 seve BRA, e CoOmeETITIgYOULE KOROUR) G OMPULG-
menkieno uymaus e sene BRAF

Buio0n, saneue uymou e BRAF  HGG.C yROHIO s, Ty o) FGUUEHOS C Y278 -
Pa0RGHIEH UIORUHOULXETE3H, MOXE G UChOTE308G340 8 000nE PaULOIHOL UGSHOCTUKE O RoSHCAUpoRs-
Hunu neenus nomumsposo LK.

Ko loaa:706HE OGpG30HUA LUMOSUOHOL KERE3, UUMOTGEURyKULOHHGH MOWKD 0RO GEPUPG-

UUOHHO GUONCUL, NAUISH K IUMOBUOHOU Xeres, MapKeDHl 200 BRAF.

Bacese.  LTONTONOSGCkan  TOMKOMTOMLHaS
acrupaNOHHGR HONCAKR (TAB) /J-HOCTHKD 310-
KaeCTooHHuI W JOBPOKSHCCTBRHHENX OOP3ORRHMA L
TOBMNEHON HEE3E 12 FO-ONEPAUIOHHOM Tane, TORG-
NG COBCH KIACCAPHKALM BOTe3]a, COCOBCTRYeT
CHCTeNaT 331y Bb160PA aNHEiURH TIKTHN AarH-
TN W METOR0B nevEHR. BO-NPRb, AcTOTa B AEa-
MO U CHEPTHOCT HaXOZUTCR B MPAMOIt S3BHCHNOCTH
O ROCTOBEpHOIt W APIBTLHO POBEARHHOH NPRAONepa-
LIOHHON AXOSPEHGT R AVATOCTWA PaKG LHTO-
‘vio Xenesw (PUDK. Ha coropsuunyi o npaaue-
Hl 00NOPOLMOHHBIA AWATHO3 YCTOHIBIABACTCA L
54.61% Cryuac 1], Bo-STOPHX, YacTOTa BETpENAGMOCTH
KK AIOKGECTROHHX, Tak W AOGPORa-HRCToEHHb 00P3-
3052444 LTOSMIHON XENC3H YOTUHASACTCH CXIOT
10 80 BceM Mpy. Tak, & NepHoR ¢ 1950 1o 2004 Fof 3.
Gonegamocrs PUK ysenuaunace 2 310 5% 2. Mpw 7o
~ROGPO-KGUECTHRHHHE Y2T0RHE OPa308HMA LHTORE
Hot kenese YOLLDK), Takue KaK KOIVIOWgH2 M ISPV
CTWECKHAG Y3, KACT, YANOBHE OVar IMMQONTMCLI-
“TApHON WHGUNLTPALY, BCTPRUOTCA y B0% Kacenews
3] B1pereum, axTyanEiocts nposnew Anbdepentin

O A AHOCTAIN 3KTOUATER B TOW, 70 OKOMD 30%
YOUDK sensioTcs 3noxasecroensut, 3 PLIDK 8 50% cry-
4308 PA3BHGAETCH KaK YIOG0H 306, OCOBRIHO G HOSaT-
b STanax cpoaro 3apoxcgek 4], Heobiommo Takke
OTMETITS, 70 WCTOL3YEML B HGCTORLE BPES HETo-
2 BbdCpek-anHOR AMaroCTKH YOUDK 2 Aoone-
PLMOAHOM STaNe § HeKOTOPAX 2R He NO3BOTAOT
"MOCTIBUTS OCTOSEpHSH AHATHO3 1 MPOBECT HEOBHOAH-
)

B HacroALlco Bpow UCTOML3yeHbie HaH TPAIM-
M2 METOTI AVAIHOCTHK 37OKae CTBRHHDX W AO-
‘GpOKaRCTaRHHSDX OPI30BaHMA LITOSHHOR Xereas,
ThRGYIT AOROTHITEHOMD yCoREpUEHCTRORHA. Ha
HaaTbHoM STaf NPHMEHAETCA LTPaIBYKOR0S WCCTe-
~ROBaHWE, COHO3-TACTPOrPA0MS, GHOXMMUYECKH  TOp-
WOHanEHiA awanab. astiie BMATHOCTHISCKIE CDOR-
82 faoT ZaKTONGHAE TOMLKO O HATWMM YANOBX
‘0Bpaz0BaMA. Ha AOONRPALHOHOM Tane & Tese M
"MOCHGHIX HOCKOTKAX NeT CaNBM Ry SLIWM NTORON
AT PRADHMGEHI NORIECTEGHHSX W ACOPORRIE-
CTBGHLX Y2708 ARNFRTCA TOHKOWFOTHaA SCTUPAUNON-
as nywKoRsas Ouoncus (TAB) [6]. TAB poBoptca
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PO 110A KOHTPOTEM YBTP338YKOOTD WCCTEA0Ra-
. TAB XaPaK.TePHDYETCS BHCOKOH OR30MACTHOCTHO
1 1O WHB33UBHOCTEO, WHGET BHCORYID AUATHOCTH-
e.CkyID TOUHOCTS  OTHOCHTCR K HEZOPOTM NTORaM
AWRTHOCTIKA KO B CIYYaX C QOMTUKYMADHON HEOTT-
et 1 HOBOOGP3I0BaHARMA HEOTIDERETEHHOTD 2.
4 TAB e JA8T AOCTATONHO OCHO-SaHA 1A NIDHHSTIA
peweHHs 10 TaKTke nesews [7]. Ha nocrefiem Ta-
e, OCOGEHHO B Ho-OMPEENEHHSDX CHTYILMRX, WCTOT-
2yTCR MONGKYTADHO-TaHETHNECKHS UCEneAOB3IR. Ha
3Tow 37ane Wanuw PUDK NOATGEPAI3CTCR WMyHOTW-
Croxmamseck akanusaus (AD). OZHaK0 He Bceraa
WCnon305a4Me UTX 113 ONIPSAEIEHIA TOFO Wik WHOTO
Tna PLLK G6iaaeT A0CTaTov . JOTOMTETHbM M-
TOROM Ha STOM 3TaNe ORHOMaHO BTy OMpegenc-
M reHeTISe-CHOR MyTaupan BRAF § HCCTCAYGHOM Na-
Tepuae. Pag 3ApyGeXHLX UCCIeAOBITENGH OTMENGET
HaUGonLyI wacTory MyTaLp e BRAF. npw marw-
napsow PUDK (8. IpH UCCHAOBaHMA THCTONOTHSECKS-
1O MaTeptana GoMbHLX, NPOONEPUPOBAHX 10 TR0y
PLLDK, varwine BRAF-uyaLy onpegenanocs o 38-69%
‘nysgen (o). Mpu wccnenosasn TAB-CMEG0S W3 Wnpw-
LW MYHKLMOHHSIX W y TRLWRHTOR € RaMWRApHE
PHPK uyTauys rova BRAF BCTpetariace € 43-CTOToM 1083
96 [10]. TIONCK AWTEDATYPHK AKX 1O MyTaLWH 12
'BRAF ipw nanknapiom PUDK 10 Kasaxcrasy he fan Hi-
Kk pesymraros.

33 npotleuice AECHTIETH HaUHTETbHOS PIBHTHE
' JWGIHOCTHKC PaKOBHX 33607SBaHR NOTY I BHCO-
KOTEXHONOMSHe. MOTOR MOTEKYTAPHO-(eHETIHECKOR
AVRIHOCTAA, Moniy-TpH aHaIH CHORCTNECKK
‘OBp2308 OMYXOA CHIOMOLLSI KOTOPKIX MOJGHO NCCTEH-
s usowectso [IHK HapKepo ke np M-
HOM COROPXQHMN, HeCOMHCHHD, e 34a-bl. OJHHI
53 TaKIX OPCEKTAEHSEX METOROB [ EHETHRCKOH AWaIHO-
W, G3UPYIOUIKCA Ha SHaK3E JBHEY, NOTYGHHBIK
i WCCHEAOB3HWA FEHGTIIECKI NGREPOR OnYXOTA,
RBIATCA NeTOR nOTHMEPaHOR oo peakLy (TLP)

Ha Coropmuuh ekt WSBECTHO HaCKOTIKD 1o-KonRH
‘ToxonorUiATLP. BCOKOTOHONOrSHbIM 1 COMBIN CO-
Bpemersis AeTOTCH We-Tog LI TpeTero noxone-
5. OHM 300N NPOBECTA TOSHYID KOMMSCTBRAKYO
ouecy JK. Lngposan ranensias MLP (Dropiet Digital
PCR) S0A0TCA ApRu ToMy NOTBEPKoHMEM

Lo paGOTH - SLABIEHMC SHISUNOCTH MYTaLYM roHa
BRAF CPegMMaLHeHTOR € y3n0-BbH OGP0 L
TOBMEHON XaN3i 15 CKTICHMR TATIITPHOTD PaKa
TR Kenez 8 ycRo KazaxcTa.

Marepuars u MeToR! MCCTRAOBaMS. B AaHHOR CTa
To© UCIOTL3083Hb PE3YLTATH UC-CHEAORIHIR Mol
HIOB, COMOCTOATETHO OOPITHELIXCS 8 OTgenoHH
SHIOKDUHOTOTH _OGLOIU-HHHON _YHHBDCHTTCKOR
KU Ka3XCHOTO_HaORAMHOrD_ MORAUMCHOTO
VisepcHTeTa ek C Il ACORHIMADOB3 TOPOa AT
110 I0BORY HaTAR Y X y30BO0 3063, LIMTONO -
HoCKHR WCCIE0BHMR O BANOTHOKb Ha 6250 KasHI-
VIOWP. B uccregosaue GAL10 SKG-4ex0 122 nauuenTa
‘Cpepnh 503pact MauWeHTOB CoCTaBn 49,5 e COOT:
HOLHHE MK W HKEHLH — 1 2:10.BCEN NaUAEHTIM
ApowIeOuTACS acTMpaMOHHaA GWOCHA YOUDK noy
Kor-TpOReM Y3

B X012 Haliro WCCTeROBMS Gu COBpaK 00pE3-
L CLUTOOECKHI S3KTINGHI, COOT-BETCTRYOUM-
M GTeropuAM 10 KnaCCbKaUAN BeresaBSRTS) 2010
O3, MaLMeNTH Gel pI30enes 2 TPy | rpynIna
— nanmsph PULK, OTHOCRLINHCS K 6 KATQroDW (0N
X0e-800 HOBOOOPAI0BRHHE LMTORMEHON Xeresk 310-
KaNeCToQHHOTO 1apaKTopa). BIOPaR Py — HO-8006-
Pa3002HH_ HeOMPRENEHHOTO SHAUEHIS, OTHOALRSCH
K kareropm 5 (10303peste ka paK). TpeTss rpyTa, or-
HOCRULRACH K KaTerOpHM 4 — QOTUKYTPHER HOMTZW.
HerBepras pyina, OT HOCRLRACAK KTRTOpHM 2 (y08e
'05p23083443 AOGPOKAECTRCHHOTD APAKTEPa) - KO-
Wit 306, PCDSANEHME TALWEHTOR 10 Dy B 2.
e e ——
a0 Tatme 1

“Tamwta 1 - PacTpe7neKHe aUMCHTOB O p)IINaM B J3BHCHHOCTH OT HTOTOTMSRCKDRO AUG-THO33

PesynurarTAB

Tarnprt PUDK_| ogoapeswe v PLDK | Qonwynapran weo- | Yanoso Komiow-
Kareropus i KateropuaV__| nnasws Kareropua V.| 00 Kare opun1l

Konmiecrso maurenros 2

'

3 6

Bo acex rpynNaX 8 MONEKYTADHO-TeHeTIECKO Fa60-
PaTOpY Ha 6330 WORMMHCKOIO YHHBRPCHTETa 1OPOTa
Haracaion (o) nposegeno seanere uyTaui et
'BRAF s NG pHan yKLMOHHOA GAONCHA.

Memod eudenesus JHK #a npeduem uymauus zexo
A,

Togrorosuenssai >1an.

TlocTe. GMONGHMN CORRPRMNOR NYHKIMOHHOR WIT
0CI0pOKHO NpoNbIBAM PacTE0pou RNA lter  00be-
12 07 M1  NOMRUaMA 8 CTepMSHYI NpOGWpEY SNck-
O3 00bEMOM 15 M1 OCTaB M MpOGHpRY Ha Ronaca
M KOWaTHOH TeMnepaType. THOTHO KPR TPOOHD-
[T ———————
s ipu20°C.

Buugencne [IHC

TEHETIECK MATEPUN BHAGTATI COTTaCHo NPo-
Tokony wccegosats, ucnonk3yA KaGop QA amp

DNA Mini Kit only” (QIAGEN, Tepuawys). /v siigenc-
R oMYA 5O MKN BOZHO-T0 PACTROP € COREPAaIM-
‘o HeoGxopANOR THK.Tlocne sspeneks 00paL IHK
XpaHIACH TpH TeweBaTYpR 20°C A0 NPOSRACHHS HC:
‘cneposas.

Onpegeneras KoyesTpaun AHK 1a Yo-Bug crex
‘TpogoTomeTpE NANO-Drop.

TToche CTagapTHON MPoUeAYP MOATOTORKN Criek:
TPOOTONeTP3 COMmaCHO MpWTaraewol MACTPYKLIY, O
2 K 13 KKIOT OGP NEPHOCHTIA © CrewH
sl PGP [TA CHMTB2HA 1 OMPEAGAAA KORLGHTPS-
oo IHK

Tposegetare NP vz

Kanentiian ungposas MLIP mposopwnace Ha o
50pe "QX200 Droplt Digital PCR System” (6pwa ‘Bio-
Rad", CLIA) s senipe >rana Cornacdo WHCTpyKuM. Ha
epEoM 3Tane B0 ace 0G-pasii AOG3BNA MPHTOTOR
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Mekit PACTBO, COREPGLLY HEOGXORME Mpaiive-
P, W NOUGUS 4 B NAACTWKGBHA KaPTOWEK reHepaTo-
paxaren QX200 BOpOA 3Tan, i reHepals Kane,
TPOBOAICA A0G3NHMENM B COOTETCTBYIUM KaHa.
71 KIPTDWTKS CIWNANSHOTO NUHSPATBHOTO NACTa.
Hanonkexuih KapTDAE. YCTaHaBMWBANCA & _reepa-
Top Karen QX200, r2e 0BPa3Ls 1 MACTO COBRUHAMICE
"MKy COBOM & MIAKDOKaHATaX BHYTDH KIDTPWKA 1A
ROyuEHAR MYRSCHM - OKOT 20 000 HOHORMCIZPC-
X KaNeMs 7719 KXAOTO U3 NOATOTORNGHHEN 06pa3.
408, OGLeM KaXAON KA - 1 WA TPRTHAM STanOM npo-
'GORMTACE OCHOBH2A NONMMEPaH2R LTHEA PRIK LS.
Bce ayRSCHOHHE OOPaE NEPEHOCHTACH 8 CTak-
~AapTHy0 nnawky nn TP W aMATHOW-LpOBaTCE <
OO CTaHABPTHOTD TepuoLMKIepa C1000 Touch
& TeueHNe YCTRHORNEHHOND BpaMENH. YCTORHA MpoRe-
AGHUR SUTTMONKGLIAM CHI CTaIGAPTHSINM W 33K
ATHCS B HaKae-HOW fleHaTYDAUNM W NPOSEACHM -
K106, GRNONBUINX feHATYPaUMO, OTAUT MaUNSPOB
W 32 KTIONTENSHYIO SNOHTaLD. JaBDIOLM T3
oM G6INO CHMTLIBAHAR W 2HaA2 oMy GHHBX PE3yTl
Tar0s. Tlocne 3amepuesus NLP nrawka Jarpyanacs &
CaTBaTent kanen QX200, Ko-TOpH MPOBOTNN 243

I3 MYOpeCUHTHOTO CHIHaNa PACO3H3S25 KaXYD
KGIUTID 10 04epefn 1 oNpenena, KaKe Kanih CoReD-
XGT MLGHS, 3 KaKHE — HET. AT DEYTSTaTOR Ocy-
WECTBMANGA 38TOUATUSECKH ¢ NOMOLLEI0 APOTPaNNHD-
Fo obecneueinn ddPCR.

PesymTars w 0GCyKgeswe. COMIACHO NHOTOMHCIEH-
Ml pe3yLTaTaN WCCToAOBaHAR MO JakHOR NPOOTC-
warKe, anve BRAF-WyTaLlmh OnpeRener TaKTwey
BE7eHMA GONHX C ONy-XONAM LMTORMEHON XENG3EH
[11,121. Crawzaprisie uopdOROrseciue WCcreosauA
5 GHONTa-Ta 8 HOKOTOPEX CIYHGAX He MOFYT AaTh OfHO-
aUHOO OTBRT 0 X2PAKTEPe W NPOTHO32 OMYXOMW, 4TO
e
ek, B TaKIK Cryam HamMe My-Tauu rea BRAF
‘OMPRENeHHO COMIETENCTEYeT 00 TPRCCHBHON X2PaK-
Tepe HOB0OGPa30BaHHS, KOTOPOR TpRDyeT Gonce TR
TTLHOTO HATIONEHHS B AMHGMMKE M T HEODXORNO-
TV, HE32Ue-HUT KOMIVIGKCHOTO NGUSHUR WM ADYTIK
Gonee pagukaniis Hep.

Pyt avanisa npuoejoHs a pACYHKR 1. 00paS-
s KaTeropui V-V OKZ3aNNGs MOMOKITEAHGI 2 M-
Tatwno s BRAF. Cpegy 0GpaaL08 kaeropu I uyTamn
Fesa BRAF He 06a pyaka

PHCYNOK 1 30U pacCeMEaH POAYKTOS aMTTApKaLAN. 0Pk HO1,
'A03, 803, C03 - nonoxumTonie 10 WyTal 8 roHe BRAF, A0pOXa FO3 —
YT KOKTPOTI N0 NOTCHTOTHOA MYTaLb 5 oG BRAF, OCTarsie
COOTRETCTaYOIME KOMHKH - OTDALRTESHLIE 10 MYTaLyM  Féia BRAF.

Bueotus

1. Haneave syoum rovo BRAF samercn pyaro-
Chrecu NaPREPON  BACOHORAO O peHIORHH
70 K  C Gonsto seposiocT comperemcraye o
70KGHeCTRRHHOCTH MPOLECES, KOTO TPRGYer Gonoe
PR TOROA0S B neseH. OTCYTCTaNe FaHHON
T XapaKTepHO TomRD A ROBpORGURCTBGHHLDX
2a6oneadiunl 1 NPANONAraET TNl KONCEP-SaTHGIY
TeparIAG W HAGTOTEe B AN

2 Bunancune ot o BRAF nocpencraon sico-
KOTEXHONOTMHOTO HETORa LiG-pOR0R anentioi P
WOXET Gt WCROM30R3H 8 KGHECTER AOPOTAETL-
i ——
‘bepenuposaoro PILK.
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11.Chung K9W, Yang SK et l.Detction of RAFVGO0E - 12.Tlommwoa AT, Bomseno 1, CrasrcaaEH, Kyopneuesa
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TYABIPBIM

AL Tucoonos’, K. Abwsaisunt',JLI- Aousbai
. bnmdoct’, 5 Exloer 5.1 pcmmond',

D -
i i, e, K3
Katkanma Gesin Ainiiike wHeven acnupanmaTsx
WT0I0MATHIK Seprrey ote BRAFVG0OE
MY FAIIMACHIN MOTEKYAH CHE THKATHIK TecTitey i
Koanany

Ssenin Sepmmey o came SEAF s syt MG
o ey KRG il RewcasGap HoPGTpeet
Cpocanan Raa S TG OSapet SN P 5o
o o Ko 30 K Geb o O O
U Bk epuEpmE e 00 e Garite con
o i Oty o ey AR o .
Ganosine UGy XM KOAP K CCMLES MRS
TrsenEminan Ty epey B e Tn Gne e 51
Camada sepmmey Mameparonda SRAF - svemi i MymORCIN
oy nocuwnu 2mepdin G G maGenso i weurEnem.

7t OB cp K HayRaCmGpert xHILKE U] GO
o Guoncus umpay xawe rymURR. Unenepi edh ol
TAS ) BRAF2ewti sy 5% wuiime esoece SEAF <o
Mymauune xoweK oo S anunsp oSupe s HOE e
et cenupauonte Guorcusvel TAE) woreryrapre oermukarn mexce.
o mauass amepuanaD Resoxcra seommEpLTSORH 20554 W
Mammape Goino e omxe epueal

s samep e w3k Hamocmapda
hammantns xome 82 HOT, 03, B3, CO3 manGopena cone cunamims.
7o ypemmeraes, FO3 s - BRAF 2ot symauusce Godeanus ani
ooy nopes, an i nee G anp0a - BRAF sebt mEDE
ymausmnape ainance.

Kopumang. Ty xypoumes 63p haysacmapdn amse -
e e s BRAF S5 My G ARG
oo o et St oS e
nepouara o0 Buas NN ROy MM S

TyGind coa0ep: Kook Gesin my il pns, i wren
P BuonCURHH OB, NGRS P
priay

ABSTRACT
A.Sh. Tlegenov', Zh. Abyl'y-iy',ﬂc
Weriy it
y L O

[T ————

el o
‘The use of molecular- genef
BRAFV600E mutation for

‘aspiration cytology of thyroid gland

Relevance. The growing interest to non-iasive
methods of sary precperaive verfation of iy
s requies Tuter reinement of the radtonal
merphoiagial methods ofthyrid tmour dagnostcs
sing mecuar geneti s Th deecion of BAF
Goncac matation e matenl uncer sy 3 dec.
Sive cionimethod ot 4 stage ccording oforign
esercher, the RAF gene mutation s st requent in
papilay thyrid cancer. BRAF mutation ws found i
3869% amples ofhistoogial materil o atients p-
et forthyrod concr | was ot e o 10635
f caes i ineNeadl Aspiation (FNA) washouts from
esyinge and punctre e otaned rom parnts
it oty tyred cacer No et data o
Kaaskran esencnerscou e found r<gocing SAF
‘gene mtation detectedin FNA igsy matenils i pop-
Ty ot ancer.
urpore of the tucy s todetity the signfcanceof
AP mattion among Aazakhstant ptens with pods
largotetoexcudepapilary thyrod gland cncer.
Resuls Accoding to PO n th fom of isperson
of amplifcaton producs,postve BRAF gene mtations
e Gtected 1 patents it diagnosedor specied
popilry concr T arphical charcersics were re-
ecedon mocks o1, AD3, 803 and CU. Trock O3 shows
heinteml conirl o BRAF g posiciematation. e
rreevan colums were negativefor BAF gene .
Concusions.Th detection of 8AF gene mutation
inwashouts fomthepuncure e otained fompa.
ent with hyo ncescan b v precperanve
e e e man o ooy -
Kepwords: thyoid nocies, i Nesdie Acpiation
(FNAY biosy cyokgy, papilay thyreid cancer, RAF
markergene.
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PREVALENCE OF MUTANT BRAFVS0F IN THE PAPILLARY
THYROID CARCINOMA IN PATIENTS FROM KAZAKHSTAN
AND ITS CORRELATION WITH CLINICAL-MORPHOLOGICAL
TUMOR CHARACTERISTIC

Tlegenov A. sh. 1, Abylaiuly Zh. ", Adilbay D. G., Yeleubaeva sh. 8.2,
Adilbayev G. B. % Safbaeva E. 5.2 Bolshakovas. V.

1 Kazakh National Medical University named affer S. D. Asfendiyarov, Almaty, Kazakhstan
2 Scieniic Research Institute of Oncology and Radiology, Almaty, Kazakhstan

PACMPOCTPAHEHHOCTb MYTAHTHOTO BRAFVS™E B MTATTUAASPHOM
PAKE LUIMTOBUAHOM XKEAE3bI Y MALLUEHTOB U3 KA3AXCTAHA

W ETO CBA3b C KAUHUKO-MOPPOAOTUHECKUMU
XAPAKTEPUCTUKAMU ONYXOAU

A. UL Taerenos 1, X. AGbinaiyasi ', A T. AauaBai 2, X. 6. EreyBaesa ?,
T.5. AannsBaes 2, 3. 5. Cat6aesa, C. B. BoAbwaKkosa '

T KaaaXCKMH HaLHOHTABHBIH MEAMLHHCIKHT yHHBEPCHTET WM. C. A. Accheaaposa,
AnmaTe, KanaxcTan

2 Ka2aXCHOH] HaYHO-HECACAOBATEASCKHH HHCTHTYT OHKOAOTHH H PAHOAOTH,
AnmaTe, KazaxcTan

The BRAF%€ mutation s the most fraqusnt somatic oncagenic event in adult patisnts wth paplary thyroid carcinoma.
(PTC). This work sot ot to datermine the prevalancs of mutant BRAF and s corslations wih clical-mophological
characoristicsof PTC,and o examina faasibilt of dafocton of BRAF'E<in ine-nascll aspiraton biopey mafarial i paierts
from Kazakhetan. A tal of 82 consequent patients diagnosed and treatse or PTG from Januaty 201510 July 2017 wers
anvolled. Sarial tissus sections of fornalin-fxed paraifn smbsdded tissues wers stained with homataxyin and eosi,
and immunchistochamicaly wih monoclonsl artbocies spaci to the ERAF'SP protei. Positve immunohistochamical
roacton was ragistered n 67.49%of cas

Koyword:papilary iyroic carcioma, BRAF mtaton tumor mor phology, tumor aggrassiveness, fine-noedle aspration

My rausn BRAFYS0E o HaHGo7e8 48CTIM COMBTINSCKIN GHKOFEHHLA GOBMTUSN & MBNVATAPHOM Pk LT~
gyt #0703t (TPLLDK]y Sapachx MBLWOHToR. B HACTCAULGH PRSGTS GRpSASIARAGL 4aCTOTa BETPRAGHORTH MYTOHT.
Horo BRAF 8 MPLIDKy nauwenros na Kasaxcrar cann xapar-
TOPHE TN OFyXC 4 HOHG TPALUAR BOSMGXHCSTH TPAKTHISEKOTD 2 arepane Tomouronso
aCTupAUYOHOH SHoncHA Yan08 LLDK. B MEoRGRD88ING CRTH SKNO<aH O2 NALLIGHTA, PoHMBLIK S o nosoay TPULDK ¢
s 2010 10 Wi 2017 . CepNIHS CPedslTKANSA 1 NAPAINOB GIOKGE OKPALLMEAIA TSNATOKCAMN SCSWOM 1
AN TCXUMIMSCHM MSTOROH G HMonka0BAHHEN MCHOKRCHATALK. SHTITEA, CTOUINBINHLL K AYTRHTHOLY SRy
BRASE Mlancirrandos WAYHOTHCTOXUMISEKOS SXPRLMBEHIS D10 30PSrHCTPPoSaHo 87 4 % CAyiase.

Kosase cross: nanumspwsil pa wiToskg ol xaness, uyrauss BRAF, MopBaTorss onyXom, & peceHsHOCTs
Cryxam, ok aaTpaisouan e

For citation: Tisgenov A Sh, Abylaily Zh, Adibey D. G. Yeloubaova Sh. ., Adibayov . 8, Safbacva . B, Bolshako-
va 5.\, PREVALENGE OF MUTANT BRAFVSE I THE PAPILLARY THYROID CARGINOMA I PATIENTS FROM KAZAKHSTAN
'AND ITS CORRELATION WITH CLINGAL MORPHOLOGICAL TUMOR CHARACTERISTIC. Macical news of North Caucasus,
2018;15(3)48-473. DO htps:/doi.rg/ 10.14300/manc 2018, 13079

i uorrwposasana: Trenon . L. ASwinaiym X, Aauntif. T, Eneyassa X. 5. AmnuGesa .., Cardneea 3. 6.,
Bonuuakoea C. B, PACTIPOCTPAHEHHOCTE MY TAHTHOTO BRAFYSH< B TATANTAPHON PAKE LUWTORHAHOM ¥ENESL
¥ ALJIENTOB U3 KASAXCTAHA W ETO GB35 C KIHUKO- MOPGOIOTHECKIIMI XAPAKTEPUCTHKAMIA OMYXO7A
Megsnumscxnt seciu Cosapioro Kaskasa. 2018;13(3):485-473. D01~ htps:/do.org/ 10.14300/mane.2018.13070
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FTC Pagilary Tyroid Carcnoma.
o Z0iEte Hedh oroanzasen

hyrold cancer s the most common malignancy

of tho ‘endocrine systom [1], accounting for

about 1-1.5 % of all primary human cancers [2].

‘Among all types of thyrokd cancer, papilary thyroid

arcinoma PTC)s themostfrequent being diagnosed

in 65-90 5 of cases with an anmual Inoroasa in the.
Incidenca in most counrios over tha world [3].

‘Over the past o cacades, a sgniicant prograss has
boen observedin understanding the molocular mechanisms.
of PTC. The most dstalled sty of 405 PTCwas performed
n ha lame of Tha Cancer Ganoma Aths i 2014 [
‘Somate point mutons of he BRAF gana (amost ahways
BRAFIEE iy oxon 15) were found in 62 % those In tho
(codons 12, 18 and 61) of the RAS famiygenas in 13 %,
and gene raarrangemarts n 159%of casss.Ina large-scald
mata-analysis hat combined 6372 patians, the prasanca
of & BRAF mutton was racordad h 51 % of tumors. (5.
Thess data conincingly indicats that BRAFIE s e
most frequent oncoganic ovent i the PTC. An important
citcumstancs is aso the high spacifcty of BRAFEYE to
PTC: ts not detactad in any ype of banign thyroid nodule
orin follcuar thyroid carcingma.

“The frequency of BRAFI< appsars tovary i diffrant
athnic_groups of PTC patents. In_diferont countios,
he prosance of a mutant gene was found in 25-00 6
of tumors. In soms casss, Controversiss could bo seen
even in'tha stucies from tha sama county. Probably,
thesa inconsistancios can at lsast party be oxplained by
ha diffrance in the mathocs of ataction the mutation
(usually,molecular), interpretationofraw data, approaches.
o tho slection o patient roups. Inaddition, he nfuence
of he genetc background and etary factors cannot ba
ruled ot The highast mutational rate, 00 5, was datacted
in PTC In adult Korean pationts. [8]. In'patients from
Europaan countigs and North America, BRAFSO iy 40—
809 of wmors 7] Inpaents from Russia, he frequsncy
of BRAFV% was 6055 % 8]

Tha corraiation of BRAFSE with the olinical and
morphologicalcharactaristics of PTCwas adressed ina
number of studies. Theresults are quitaciferentbetween
he roports, which are probaby due 1o both the above
roasons and the possibls partcularites of morphological
diagnosic systems charactaristi for differsnt schools
and countriss. Using meta-analsie, a_statistically
significant association of the BRAFGE mutation was
found with the presance of regional metastasis, higher
cinial staga of the tumor, largar mor size, absence of
a tumor capsule, the classical papillary architecturs and
all-cail variant of PTC 5],

“Tho prognosiic valu of BRAFVERE in PTC was also
investigated, and also with squivocal conclusions (0]

For tha Hapublio of Kazakhstan, locatad batwaen tha
European and Asian countiss, tho problem of thyroid
cancer s very important. In Kazakhstan, about 60 %
of the taritory whera the main population residas, Is
Gharactarizad by lodine defclancy of varying dagreas. In
Soma ragions thera ara uranium mining incustris, and
he north-eastern rogons of the countrywers In viinity
o tho Semipalasinsi nuclsar tost sit. Thesa factors aro
nfavorable' and may potsntialy increase the fsk for
hyroid cancer.

No systematic stucy of the mutation of the BRAF
mutation i PTC has beon performed In Kazakhstan
bafors, and ralavant data fs currantly not avalable, In

this study, using immunohistochemical staining, we
Cetormined the' provalence of mutant BRAF and its
ralationship 1o he clinical and morphologioal featurs of
PTC in patiants from Kazakhstan traated at ha leacing
oncologieal instiuta of the county.

Matorial and Mothods. The stucy includsd 02 con-
‘secutiva patents with PTC (84 womsn and 8 men, mean
age at the tme of surgary - 45.8+15.1 years, range
1480 yaars) who racaived traatmant, ncluding Surgary,
at tha Kazakn Scisnific Resaarch Insitita of Oncology
and_Radiology (KSRIOR) from January 2016 1o July
2017. Cinical-morphological charactaristcs and parafin
blocks obtaine, from the database and the archive of
Dopartment of pathology and anatomy of the nsitus. The
clagnoss of the PTG was independenly confimed by o
pathologits. In tis work, sratiication by othnic groups.
Was not performd, sinca wa aimed at datarmining the
provalenco of mutations in PTCpatients in th population
of Kazakhstan T stucy was approved by o Ethical
Committae of KSRIOR.

in addion o tha _intarnatonal _histologioal
classification of PTC according to the WHO crieria
[10],for the purposas of i stiy, tumors wera furthar
Gharacterized by a predominant structural component
(papillry,folfcular or sold, when one of the structures.
Gompriséc >50 % of tha tor 15U in a saction). Snca.
inmany casos the umorswera ropresantad by Coexisting
Stnucturss, occurrencs those was also recordsc. We
also analyzed oxyphilc call mataplasia, and concomitant
thyroicts and nodular thyroi dsaasa,

Seriaistologicalt ym sections wers stained with
hemataxylin and eosin, and immunohistocharmicallys for
the mutant BRAF: For he later, the protocol described
catler was used [11]. Aftsr standarc_dowaring,
rshydration and washing _procscures, an anigen-
Cemasking satment was performsd by autoclaving
Sactions at 120 °C for 20 min In CC1 buffer Vantana
Medical Systems) followd by rinsing with ditiled water
Blocking of endogenous peradase actity, aswoll as al
‘subsaquent staps (excsptior the primary antibody), was
parformad using Novolink Polymer Dataction Systam
Kt_components (Loica Biosystems Newcastls_ L.,
RE7140-K). Sidas wers incubatod In a humic charbsr
with anti-BRAFVS VE') mancclonal antbocies ciutad
1:100 in Antibody Dilint V Soluton (cataiog numbars
£10200 and ADV-0B0 raspectvaly, both from Spring
Bioscience reagents). Further stops wera parformed in
accordance with the fecommandations of tha Novolinkkit
manufacturer, including DAB Staining and staiing of
the nuclelwith hematcwylin at the and of the procaduro.
After dslydration and xylene clsaring, sections wers
mountadina synthatic polymer macium

“Tha rasults of mmunoistochamical detaction mutant
BRAF wars colleciely ovaluatd and consicered posiive
‘When an ntanss brown cytoplasmic staiing of opithelal
tumor Galls was obsaved. A consensus opinon Was
raachad in allcasas.

Statistical analysis was performed using the 1BM
‘SPSS Statitios packags (version 24). Univariatsanalysis
included exact Fisher 165 (orts extension), o a Gochran-
Armitaga trand tast for nominal variabla, anc a non.
paramatic Mann Whivy test fo quantiaiive variabies
Mulivariats logistc rograssion analysis was performed
to determine cinical ‘and morphological parametars
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independanty related to the mutational stauis
of BRAF. The valus of p<0.08 was consicered to
indicate possiblo statsticalsinificance.

For the droplet cigital PCR (¢dPCR), nesdlo
wash out matarial was collectad after a fna nadla
aspiraton biopsy of the thyroid noduigs Uncer
ultrasound guidance. DNA was extractsd using
the. protainase  Kphenol-chloroform_extraction
anc ethanol procipiation protocol. Th ddPCR
protocol and reagents were kindly provided by
D, M. Matsuso (Nagasaki Universiy, Japan)
an s avaiable upon roquest. The analysis was
performad using a X200 Droplet Digial PCR.
Systom (Bio-Rad, USA).

Rosults and Disousslon. Demographic data
ofpatientsand pathomorphologicalcharactaristcs.
of ‘@xaminec tumors, ars shown in Tablo 1. The
prosence of mutart BRAF (BRAF-)was detactsdin
62(67.4 %) casss. The froquncy of mutaton nthe
Kazak population in our stucy s consistent with
that in adut patients rom East Asia and Europe,

asclsgioharoisan roAtasoiioCancer 4 Gy

‘Ganome [4] Figura 1 demonsiratas he GXAMPIGS  inmuneheiocpamt

Fig. 1. Immunohistochemical detection of mutant BRAF n PTC:
BTC et hamtoyin. <cain 8 - posiea
aiing f mor SpRhSHe i for muta BFAF

of posiiva and nagaiva. immunohistochamical . Aand B serlsectione O - Clssialpapilary PTC. Siined

staining for mutant BRAF. with

oy scei D - nagatie mmimetacherica tani

1o mutamy BRAR 8 and D —cor sectone. Nagmicauen: A-D - X150

Clnical and morphelogleal charastaristics of the PTC

Tatie 1

BRAE TR
Parameters i ey

v

ESGIIE) 725 (l6.7%) | &/5% B.7%]

g

e 3t the time of rger 37120 | s02eisr
R e (e )

7352605

[Tomor s, mean=50, em 18300
(icerval, il years) (©02553)

o758

umor sz svbaroups

Toes

<1 cm, microcarcinom, (%] (B3| 2e(e %)

0.106

Ti20em () 15 (500 %) | 16(25.8%)

0033

523 cm (%) S(26.7%) | 20(23%)

037

57 cateqory:
T FL LS I NEEY CERLD)

000

2 12 (s0:0%) | 26(s19%)

1000

3 0(0%) 2G2%)

£.000

3 2 (6.7 %] (6%

PTEFa) pT(ira] 2(e7%) | 3(s0%)

Fegional mecastasis, 1L 5 (266 %) | Te(226%]

Remore metastasis, M1 0(0.0%) [ 0(0.0%)

Tnera thyrod spread T (a5 %] | a5 (ss)

Exuathyroical invasion 7(23.3%) | 70 (323 %)

[Tomer capsule 10 (300%) | 11 (19.6%)

Multfocal growth 255 %) 0(0%)

Vaccular invasion CQia%] | i(L7%)

Dominant structral component

papillr FEICEELS I MR CRAD)

Talicuar 11Q@67%) | 6(7%)

Tous

2ol 6(200%) | 1(16%)

0.005

Vorphelogeal sructures prsent
‘ipilary - 1@3% | c0prsn

4872605

Talicuar 15 (635%) | 32(st6%)

sol 0% | 7(13%)

rabeculr 267 %) | 14025 %

columnar and Sl 0(0%) S(Ea%)

Vo e 0 (0%) TEs%)

hobnal 0(0%) 2(2%)

Focal oryphic cll meraplasis 2(e7%) | 15 (306 %)

Concomtant thyroid pathalogy:
g o Yo pathelogy: 0(0%) 507.6%)

o T6 (750 %) | 35 (s8.6%]

No_rolatonship. between
tha mutant BRAF tha. sax
was found (p=0.290), which
is generally in lino with most
studas of consacutive PTC

High statsical
sionificance  wasfound
for the ago at the smo of
surgery: patients with BRAF+
wmors (502+14.2 yaars)
wara signifianty oider than
those with wid type BRAF
(BRAF, 3674120 yoars)
PTCs, p=7.362x10.5. Similar
relationship has been found in
many studies; it is consistent
with tha notion that mutant
BRAF+ s usually detected
in_older patients _and s
relately raro in children and
adolascantswith PTC [12],

A moradatalled
investgaton _of _the
rolationship of mutant BRAF
with patientsage using ROC
anaysis ~_confimed _the
statisical significance of the
corralation. Area undar cuva
(RUC), shown in Figura 2, was
0756, which_axcesds’ the
goneraly acceptad lovel of
minimal pradictabiy (0.700).
The optimal cut.off treshold
Was 46.6 yoars.

‘Additonal svdance of the
connacton of the fraquancy
of mutant BRAF o tha age
Was obtainad Lsing a fnear
rond analysis. Age subgroups
Wera formad acoording to the
2015 WHO racommandation
for aduls, which classifies the

a0

age of 25-44 85 young,
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80— medium, 60-75 aged, 75-00— sanile, and 00+ yoars.
[13]. In our sy, thera wera no patisnts older han
00 yaars, and i the subgroup of 75-00 years tharo waro
only two femalas aged 77 and 82; thay wera assignad to
2G10up of 60+ yaars. Six patents younger than 25 years
(agaat the tima of operation 1423 yaars) wera Clasified
a5 <44 yoars. The rates of detaction of mutant BRAF
in'the ag subgroups formed by the above method are
shown nTabla 2.

o6,
0

o2, AUC=0.756

Kazakhstan, there was o corralation betwsen the mu-

tant BRAF with cinical and pathological characteristics.

No associations with the pT catagory (p=0.544), nodai

discase (p=0.705), ntrathyroid spread (p=0.335), axtra-

thyroidal invasion (p=0.468), tumor capsule (p=0.062)

and multiocalty (p=0.004) wor detacted. Th only sig-

nificant difarenca batwaen he BRAF-+ and BRAF- 1

Mors as a lowar ncidance of vaseuiar Invasion n the

former group (1.7 % varsus 21.4 5%, p=0,004), which
oos not imply a igher aggressiveness of BRAF+ PTC.

In Cortrast, our analysis of the

rolationship of the mutant BRAF

with morphological characteritios

ravaiad of statitioaly significant

associations. Tha strongast was

the corralations Wwith tha papilary

structural component. About 00 6

of twmors with the dominan pap-

ilary architactonics were BRAF.

The' frequency of mutant BRAF

was_signifcanty  decrsasing in

e o w ke ©owmw @

1-Specifcity

the papillary>>folicular>solid se-
quence (p=0,200E-06). We  also
noted that among 3 twmors with

Golumnar and tall-call featuras,
Fig 2. AOC-analysis o the sssocition of the mutant ERAF squncy with A
e patente e A amprioal POC-sunvei B fied HOC_curv (e i) mutant BRAF was datacted in al

ey linee shw e 0 5 cofidence it boundariss. AU sresundarcurve 3 (100 %) Gases. These results are

Tatie2
o incidence of mutant BRAF
e
A %
Pologre| Toral
T2 %) | 2 (2% [ 500
16 (22.2 %) 23 (204 %] [ S6.
SGr3%) [1G10%) [ 250
7(@6%) [18 (222 %) 720
0(00%) [ 3 (7.3 %) [ G000
0(00%) [15 (185 %)[ 1000

lsex

556

655

1000

For males, th statistical significancs of the age
trond was not seen, (p=0.260, apparently bacauisa of
the small number of males patients in the ag sub-
Qroups), whia for famalas the rend urnad outio ba sig-
ificant (p=0.002), aswell as for the males and fomalas.
combined (§=0.001). In uniariantiogistc regression
anaiysis, tha ocids arios (OR) for Incraasing fraquancy
of BRAF+ tumors with age for males wero 2.663 (05 %
CI 0.490-14.462, p=0.257), and for famales - 3.467
(1.500-8.016, 5=0.004). Ths differenca inssx.specif-
c OR wers not statistically significant (p=0.764, the
Breslow-Day tos.

“Tha sizas of BRAF+ and BRAF- tumors cid not diffar
significanty aither the continuous siza scala (p=0.758)
orsubgroup analysis (p=0.065). Tha only difierance
Was the lowar fraquency of mutant BRAF among tumors
measuring from 110 2 o (25.8 % vs. 50,0 0, p=0.033).
In‘goneral, tho data demonsirats that the association of
the mutant BRAF with tumor siza snot saen in tha Kazakh
populaton.

'A number of studies hava shown tha ralationship of
the mutant BRAF o the higher pT catogory,clinical stage
and PTC aggrossianass, such as the prasence of ra-
gional metastasis and extrathyroidal invasion [14]. At
tha sama tim, a considarabla numbar of invastigations
i not revaal such correlations. OUF rasuls rathaf coin-
oida with he fater works. In ha serigs of tha PTC from

in good agreement with the data,
presentad in many papers [15].

Statistically sinificant associaton of mutant BRAF
was also datacted for the prasence of aryphiic col
changes (30.6 % vs. 6.7 %, p=0.015) and a higher inci-
encs of concomitant hyroid nodular pathology (17.6 %
V. 0%, p=0.05). Tha cinial signficanc of thasa cor-
relations has yat o be estabiishad.

“The ralationships of a number of clinical and mor-
phological charactaristics of PTC with the prasanca of
fha mitant BRAF was frther assassad by muivariata
logistic regression analysis (Table 3). With the over-
all high statistcal significance of the optimal modal
(p=8, 173E-8), the oldar age (OR=1,087 (1 00B-1,174),
p=0,031) and the prasanca of tha dominant papilary
Structural component (OR=66,710 (7,437-508,570),
p=1.752€-04) indspandanty correlated with BRAF+ tu”
or status. Also Indapandant, bunagativa was tha ra-
Tatlonship with the mutant BRAF for the umor capeuia
(OR=0.015 (0.001-0.261), p=0.004) and concomitant
thyroiditis'(OR=0115_(0.016-0.848), p=0.034). Si-
miar datawara obtained i an earliar work [16], which
Showed that thyroicis s ralativaly lass fraquantn— ha
BRAF mutart PTC.

Tatie 3
Multivariate modal of the mutant BRAF association
with the slincal and morphological parameters of PTC.

Parametars Rz %) o

Age at the ime.

e 1.087 (1.008-1.174)
Dominant papila 56750
Sooctural Eoponent | (7.437-398.570)

[Tumor capsue 0.015 (0.001-0.261)|

Gopepiane 0.115 (0.016-0.849)

Intrachyrod spread_[0.074 (0.005-1.162)|
Vescular invasion {0,039 (0.001-1.076)

Focal oy phic call 5273
metsplasia (0:386"116.755)
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ORIGINAL RESEARCH
Sugery.

“The following paramsters wers inclu-
dedinho full model: sex, ago a ho tina

of surgery, mamum tumor sze, twmor
capsule, Cominant_stuctural compo-
nant (papilary o othar), pT catagory, pN
catogory, _intrathyroidspread, - xta-
thyroidal invasion,  vascuar imvasion,
focal oxyphillo call metaplasia, Gonco:

mitantnoda dissasaandconcomitanthy-
roidiis. Backward stepwiso optimization
ofthe model was performed.

I view of the high provalenca of th
mutant BRAF In the Kazalh population,
an attompt was mads 10 assess o fea.
bty of Cetoctng a mutation n cincal
specimns. For ths purposa, DNA from
fins neccle biopsy material was usac,
‘Which was analyzsd by d¢PCR.

n'the Gourss of our il stucy, spec-

o aspiration iopay material by

PR, T upper pansl Jintneiy of he dropiet continng mutant

imens Wih cytoogical dings corrs- “GRAF (rse aoks T werponlrpracent i o SFAF e o
5poncing To TESRTG calogoies Wero  Sampie i micaiad o h sobes he Lo Ghracar e K comeepind
collected as follows: category VI (malg- 1o the cytologicltagnceticcategory, the ight part s the samplenumber b he
Rant, 2 cases, V (SUspicous for Mallg.  gen ategony. Al imeles xcopt o -1 ae posie formisant BFATILSS
Rancy, 1 casé), IV (olleular naoplasm -+ poskwe conrl (O rom afyoid cancer colline i mutamEFAR)
o ipicoss Tor & folGulr nesmiaan ~C negaive corrol (ONA from acell n o imortleed noma human

1 case) and Il (benign) - 2 sampls, but
withwortsome signs on utrasound),

“The rasuls of the analysis are shown
in Figurs 3. Both 2 samplos of category Vi and 1 samplo
of catagory V wera posive for the mutaton of the BRAF
gene. The sampl of catagory N was also positie. Some-
‘what unexpaciedy, among tho 2 «woisomes samples
of catagory I}, 2 both ware positive. One pationt wih the
cytological catagory VI smalignancy  ha bsen operatad
by the time ofthiswork praparation, and the ciagnosis of
PTG was confrmad pathomorpholocicaly.

These resuits show the potential usefulness of mo-
lecular analysis for clinical purposes, sspecially n cas-
o5 that require further rafiningof prooporative diagno-
sis. Largar cinical seriss is neded 1o dstermine he
significance and effcacy of molscular analysis of the
mutart BRAF Sinca BRAFVES% i almost always hataro-
2ygous.Tha wid-typa BRAF signal Shold ba obsarvad
in all samples ragardiess of tha prasanca of mutant
BRAF. It ai%o sarvas as an indicator of successful PCR
(samples V-1 and -K). The differance i the number of
dotsbatwean tha mutant and wid-type BRAF (the atiar
is usually largor) may bs duo to the admixtures of DNA
from non-targat celis (e. 9. ymphocytes and stromal
coll) that contain only wid-typs BRAF: The smallor in-
tonsiy of signals in some samples (VI-1 and I-2) canbs.
axplained by the prosence of contaminates(principally.
from tha blood) that nhibit PTC: tha Inhibitory ffect i

yrocytasuithwikypeBRAF). 0 s a negatie control thatdose
ot Contan DNA. Magentalnes show tha cut off el of the e sgnal

systamio and is observadior both mutant and wid typa
BRAF

Conclusions. A study in the consacutiv patients with
PTC from Kazakhstan showad  ralaialy high Incdanca
of mutant BRAF (67.4 %), which ganarally corfosponds
10 the incidenca of BRAFYSE PTG In other counirias,
including Asian

We provide evidence for_the _indspendant
association batwaen mutant BRAF fraquancy and tha
older age of pationts, the papillary stucturo of th
tumor, the lowar probabiify of the pressncs of a tmor
capstle and concomitant thyroidits. The relationship
batwaan mutant BRAF and linical and morphological
parametors of tumor agaressivenoss wera not found.
The high potental usofness o e detecton of
BRAFY in tho fine nosdle aspiation biopsy material
was demonstrated. Basad on tha corraiation of the
mutation fraquency with age, it can bo_especially
recommended for patients oidor than 46 years, if
nacessary, to carfy the preoperative diagnosis.

Furthar rasearoh diractionsin PTC. patinis from
Kazakhstan shouldincluca he avaluation of ha afficacy
of molecular analyss in a prospscivs series, and he
determination of the prognostic potantial of BRAFSS
Using fllow- Up cata,
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POSITIVE IMPACT OF ULTRASOUND IN MANAGEMENT
OF ACUTE APPENDICITIS IN CHILDREN

Rafiaele A, Romano P., Guazzoffi M., Valta F., Cavaivolo S.,
Brunero M. Avolio L., Parigi G. B.

Fondazione IRCCS Policlinico San Matteo and University of Pavia, laly

NOAOXKMTEAbHbIA SPPEKT IPUMEHEHMS YALTPACOHOTPAPUN
TPW AEYEHWM OCTPOTO AMMEHAULIUTA ¥ AETER

A.Pacbcpasne, M. Pomano, M. Tyasorm, ®. Barra, C. Kasaiionso,
M. Bpynepo, A. Asonso, X. b. lapmuamu

MHCTUTYT HaysHbix MCCAEAOBaHMH, Acenma u yXOAQ Ponaasuons Can-MarTeo
w Ynusepcuter Nasua, Wrarus

1 the sturdy wes o quanly the impactof lrasound (US) i th diagnosis and ganeral managament f scuts ppendic.
s mchicren, et i eview of hidren asaceed o acut aborinal pan s he Emergency Dapartmant (£5). Out et
327 patonts, 145 4.4 %) wers cxanined isowith US. A otal of 54 paents undanwent urgery, o which 8 (43,63 after
US Scan and 87 (56.4 ) with no US. iferonces insurgica tiing and procedurs, hitolgie nings and encth of sy in
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KA3AKCTAH PECITY MKACBIHBIH MWHHUCTEPCTBO
JIEHCAYJIBIK CAKTAY 3/IPABOOXPAHEHWS
MHHUCTPIITT PECIYBJIHKH KAZAXCTAH

PI'Il ua ITXB «KA3AXCKHIt HHCTUTYT
OHKOJIOTHHU H PATHOJIOT HU»

KA3AKTbIH OHKOJIOT Ml /KOHE
PAJIHOJIONUS1 FbLIBIMH-3EPTTEY
HWHCTATYTBI PMK UIKK

050022, AMaThi KaAachl, 050022, r.AamaTHi,

Abaii nanrsian, 91 npoenext Abas, 91

Tea: 292-10-64. dake 292-77-55, Tea: 292-10-64, daxc 292-77-55
e-mail: admin@ncc.org.kz e-mail: admin@nce.org.kz

Boinucka u3 npotoxosa Nel2/17
3acenanns Irudeckoro Komurera
npu Ka3axckom HHCTHTYTe
onkoaorun u paguonorun (KasuOuP)

o1 «28» centsiops 2017 rona

050022, r. Anmatel, np. AGas 91, PI'TI va ITXB «Kasaxckuii HHCTHTYT OHKOJIOTMH 1
PaIHoIOrHI»

Mpencenatens: K.m.H. AGnpaxmanos P.3.
OTsercTBeHNbIIl cekpeTapb: Ykonosa E.A.

INoBecTKa 3aceaanus:

PaccMOTpeHHe MaTepHaoB MO HAY4YHOMY HCC/CNOBAHHIO, pealu3yemMomy B
pamkax  rpantoporo  (uuancuposaiii  «IlporHocTuteckas cTpaTHUKALHIL
A pepeHIIMPOBAHHOTO paka LUMTOBH/HON JKele3bl Ha OCHOBE I'eHETHYeCKOro
aHaIM3ay.

Caymanm: 3aKTioucHHe JKCTEpTa M0 PesyTbTaTaM STHYECKOH IKCICpTH3bI
MaTepuanoB 10 HaywHOMy wccnenosanuio «[IporsocTnueckas CTpaTHOHMKauns
udepeHIPOBAHHOTO paka [IMTOBHIHON JKele3bl HAa OCHOBE [EHETHYECKOro
aHaTH3ay.

JLOKYMEHTBI, IPEICTABIEHHbIE K PACCMOTPEHUIO (Ha GYMaKHOM HoCHTele):

1. 3asBieHHe OT OTBETCTBEHHOrO PYKOBOIMTENS MPOTOKOJIA MCCNEN0BAHUA A.M.H.,
npodeccopa  Aamnbbaesa I'.b. nr mposenenue JTHYECKOH  IKCTIEPTH3BI
MaTepHaioB Hay4HOro HccienoBatus «Ilporsoctiueckas crpartuduKarmus
nu(depeHLPOBAHHOIO paka IUTOBHAHOM Kee3bl Ha OCHOBE IEHETHHECKOTo
aHaTH3a».

2. TIpoTOKON KIHHWYECKOrO HCC/eJ0BaHNs, Ha PYCCKOM S3bIKC, YTBEPIKACHHBII
VueHbIM COBETOM.

3. MudopMaunoHHblil THCTOK mauueHta u GopMa HHGOPMHPOBAHHOIO COrIacHs,
Ha Ka3aXCKOM U PyCCKOM fI3bIKaX.

4. VinauBuayasibHas perncTpallioHHas KapTa, Ha Ka3axCKOM 1 PyCCKOM Si3bIKaX.
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5. ONpOCHHK /LISl YUACTHHKOB HCCIIE/IOBAHUS, HA KA3aXCKOM M PyCCKOM si3bIKaXx.
6. Caenenus 06 onbite paboThl HecnenoBateneii (pestome (CV) uccnenoareneii)

Pemenne: O7106pnTh NMpoBe/ieHHe HayuHoro nccienosanns «llpornocruueckas
cTpatHduKaums Anp EPEHIIPOBAHHOTO PaKa IIMTOBUAHON JKejesbl Ha OCHOBE
FeHETHUECKOTO aHali3a», PeaTH3yeMoro B paMkax TPaHTOBOTO (MHAHCHPOBAHHS,
cornacio npeacrasiennoro Ilporokona na Gase PI'TI va I1XB «Ka3zaxcKuii HHCTUTYT
OHKOIOrMK W pajuoiorun», PecnyGnuke Kasaxcrau, 050022, r.Anmarsl, npocrext
Abas 91.

B nocnenyiomem tuuecknii Komurer KasWOuP  Gyzer pacemarpusath
uHpopMaLMIo M0 5e30MacHOCTH MPOBOAUMOTO HCCIEIOBAHMS, OCTaBsAsd 33 coboit
npaso noctyna k ordetam o Cepbesnbix HekenateabHbix Slenenusix, Cepbe3HbIX
HexenarenpHpix JlekapcTBeHHBIX Peakuusx, MpeaocTaBIseMbiX HCCTIeIoBaTeNbCKOM
Yo,

Mpeacenareib ITHIECKOTO
Komurera, K.M.H.

Adapaxmanos P.3.
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"KA3AK OHKOJIOI U1 A 1':;:\1 AKHHOHEPHOE OBUIECTBO

AKOHE PA/THOTOTI Usl \\ @ / «KA3AXCKHH HAYYHO-
FbLTBIMH - 3EPTTEY HHCTHTYThI" HCCIEAOBATEJILCKHH HHCTHT YT

AKITHOHEPRTIK KOFAMbI OHKOJIOI'HH U PATHOTIOT UM
050022 050022 \ThI, TIPOCTIEKT
I Ten: 8(727 pakc
C E-mail: kazior
4P, )0 400 00(—05—//53a7/
BBIIMTHCKA

H3 MPoTOKoJa 3aceaanns YueHoro Cosera AO «Ka3zaxexkuii Hay4HO-HCC/IE10BATEIbCKHI
HHCTHTYT OHKOJIOTHH H pagHojorum» or 27.10.2020r. N §
(MOANMHHKK MPOTOKOA HaXoauTes B fenax YueHoro Cosera AO «Kasaxckuii Hay4uHO-
MCCIIeIOBATEIIbCKUI MHCTUTYT OHKOJIOTHH U PATMOJIOTHIY )

[Mpencenarens YC: a.m.H., akanemux HAH PK Kaiinaposa JI.P.

3amecturtens npeacenarens YC: k.M.H. Jlymmmosa 3.J1.

Cexpetapp YC: 1.6.H. I'onuaposa T.I'.

| IIpucymcemsosanu:
22 ynenoB Yuenoro Coseta U 17 cCOTpyIHHKOB

KITHHMYECKHX, AMArHOCTUUECKUX W HAYUHBIX MOIPa3/eIeHU

KasHWH onkosnorum v paguonoruu

HoBecTka 3aceaHusi Y4eHOro coBera:

1. YTBEpKICHHE  3aKIIOYUTENBHBIX ~ OTYETOB  TI0  BBIMOJHEHWIO  HAyYHBIX
nccaenosanmii mo HTIT 3a 2018-2020r.1., BLINOMHAEMBIX B paMKaX FOCYAapPCTBEHHOTO 3aKasa Mo
OromketHoii  mporpamme 217 «Passutie Haykm», mnoamporpamme 102« panrosoe
(duHaHCHPOBAHHE HAYYHBIX MCCIENOBaHMID) NO TpHOpHTETY «4. «Hayka o JKH3HM H 310pOBbE»
o Jlorosopy Nel26 ot 12 mapra 2018r.

BHK Nel/T'® - NeAP05135730 «IIporsocTideckasi IEHHOCTh KIWHHKO-TEHETHYEEKUX H
MMMYHOTHCTOXHMHYECKUX XapaKTEPHCTHK KOJIOPEKTAIBHOrO pakay. Pykosonutens: Kaiinaposa
P :

BHK Ne2/T'® - NeAP05131940 «Bo3moxHOCTH onpenenenus MapkepoB T-mmm¢olitos
B PaHHEH THArHOCTHKE M MPOTHO3UPOBAHHH PaKa JIETKHX M MOJIOYHOM Jkee3by. PykoBoanuTesns:
Anmun6ain J1.T".

BHK Ne3/T'® - NeAP05135706 «M3yuenne mnpouns OSKCHOPECCHH T[EHOB s
MISHTH(OUKALMK MONEKY/SIPHBIX — noarpynn HexXo/[KKMHCKHX B-knetodssix aumdom B
Kasaxcrane». PykoBogutens: Kapaxymos P.K.

BHK Ned4/T'd -NeAP05135402 «Pa3paboTka HOBBIX MOJEKYJISIPHO-TEHETHUECKUX
CrnocoboB TOKIMHHYECKON AHArHOCTHKH arpeCCHBHBIX (JOPM paka MPEACTATEIBHOM HKejle3bl».
Pyxosoautens: Hypranues H.C.

0008230
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BHK NeST O - NeAPO5133385 «ITporHocTuuecKas cTpaTHuKanms
AH(HEPEHIMPOBIHHOrO Paka LIHTOBUAHON Jeie3bl [ OCHOBE TeHCTHYECKOTO aHaIn3ay.
PykoBomutens: AnnnsGaes I.B.

Hoknaxaukn:  pykosodumenu  zpanmoswix  uccieoosanuii  u omsemcmeennble
ucnoanumenu BHK Nol ' — No5 '),

o CJIIVIIAJIN:

Cuacynosa Kandweyne Kabaxosna — K.M.H., OTBETCTBEeHHbIH Hcroautens BHK Nol/[d
AONOKHNA 3AKTOUMTENBHBIN OTHET [0 Peanu3aLii HayYHO-TEXHHYCCKOI] MPOrPamMMBl B paMKax
[PaHTOBOrO  (PMHAHCHPOBaHUS (IOKNan C npeseHTauued) mno Tteme:  NeAP05135730
«lIporHocTHYecKas  LEHHOCTh  KIMHHMKO-IEHETHUECKHX UMMYHOTHCTOXHMHYECKHMX
XApaKTCPHCTUK KONOPEKTAILHOrO paka». PykoBomuTess Kaiinaposa JI.P. [epron peanusaipu
2018-2020rr. B obcysxuenun YHaCTBOBAIM COTPYAHHKH KIIMHHYECKHMX, AUATHOCTHYECKHX M
HayHHBIX ropasaenchuii KasHUM onkonornu 1 paamonorum, coTpynHukn MHctrTyTa 0611€ii
reneriku v uutosornt KH MOH PK, penensentsr.

Peyensenme mpenctaBuiM peuensuu ma order: 1). Kysukees M.A. - nmn., Bpay
OHKOXHMDYPT BBICUICH KAaTEropiH, WieH acCOUMALMM KOJIOMPOKTONOroB P®, unen accoumarmm
onkonoros PK 2). Unnrucosa XK. K — 1.m.1, 3aB. KaePOit OHKONIOTHH € KYPCOM TeMaToNoriu
AO «Kasaxckuit Meanuusckmii VuuBepcuter HenpepsisHoro O6pazosanusy,

Obe pelieH3M NONOKHTEBHBIE,

PEINEHHUE:

Ennnornacro mpunsit saxmountensuii otuer o peaM3aliK  HayYHO-TEXHHYECKOM
MpOTPaMMbl B paMKaX TIpPaHTOBOro (unancuposasmst NeAP05135730 «ITporHocTrueckast
LEHHOCTh KITMHUKO-TeHE THYECKHX " HMMYHOTHCTOXMMHYECKHX XapaKkTePHCTHK
KOJI0peKTanbHOro paka». Pykosonuresns: Kaiinaposa JI.P.

o CJIVIIAJIN:

().wqua‘esu Haseyno  Aiidapberosna - 0TBETCTBEHHBIN ucnonHutens BHK Ne2/T'd
AOJIOKHUNA 3AKITHOUHTELHDIH OTYET. 110 Peann3aliy HAYYHO-TEXHHYECKOI TPOrPaMMbl B paMKax
TPaHTOBOrO  (hpMHAHCHpOBaHUS (mOKjian C npeseHTaumeit) mo  teme:  NeAP05131940
«BosmokHocTH  onpenenenus MapkepoB  T-1uMOUMTOB B  paHHell auarHocTHRe W
MPOrHO3MPOBAHUH paKa JETKUX U MOJOYHOM IKEJIE3bI». PykoBomutens: Anun6ait JI.I. epuon
peammsaumn - 2018-2020rr. B ofcyskaennu Y4acTBOBAIH  COTPYIHUKH  KIMHUYECKHX.
AHATHOCTHYECKUX U Hay4HbIX nonpasnenennii KasHUU oukonorun u PaaMONIOr UK, COTPYAHHKH
HnctutyTa obweii renetixu 1 tmronorus KH MOKH PK, peuensenTsr.

Peyenzenmer npenctaBumm penensun Ha otyet: 1) AGapaxmanosa Anns YKananbikosHa —
AMH., pykosonutens llentpa onyxoseil Momounoi skenesnr AO «Kasaxcxuit  nayuno-
HCCIICNIOBATebCKUI  MHCTHTYT OHKOMOTMH M pannonorun» 2). Xoxkaes A. A — amH.
npodeccop Kadeapsl OHKONOTMH, MAMMOJOrHM 1 ayuesoit Tepanun KasHMY um CJ1.
Achenansiposa

O6e peLeH3uu NonoKHTEbHbIE,

PEINEHUE:

Enunornacko npunsat sakmountensubii otver o peann3aliKl Hay4YHO-TeXHHYECKOM
POTPaMMbL B pamMKaX TpaHToBOro (puHaHcmposanus NeAP05131940 «Bo3moxxHocTH
OTpeZieNieHnst MapkepoB T-TMM(OLMTOB B paHHell IMArHOCTHKE W MPOrHO3MPOBAHHU paka
JICTKMX M MOJIOYHOH Kene3bl». PykoBoantens: Anunbaii 2 i

o CIIYIIAJINA:

Kaparynos Paiwivmyn Kaparyaosuy — qm.H., npogeccop, pykosonutens BHK No3/T'(
AOJIOKNIT 3AKIFOUHTENBHEIN OTHET IO Pean3alii HAYYHO-TeXHHICCKOH TIPOTPaMMbl B paMKax
TPAHTOBOrO (puHAHCHPOBaHUS (1OKIAN C npeseHTanue) no reme: NeAP05135706 «M3yuenne
NPOGHIIsS SKCIIPECCHH TEHOB 11 MICHTH(DHKALIMH MONEKYNISPHBIX TOArPYNN HeXOmKKHHCKHX

2
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B-knetounsix numdom B Kasaxcrame». Ilepuon peammsawmn 2018-2020rr. B obcyKkaeHnn
Y4ACTBOBANM  COTPYAHMKH KIHHUYECKHMX, JHATHOCTHYECKHX W HAyYHbIX MNOXpa3aeseHHii
KasHWH ounkosiorun 1 paamonorun, corpyasmxu HucturyTa obuteii reHetuku u tmtosoruk KH
MOH PK, peuenseHTtbi.

Peyensenme: npenctasuimi peuensun Ha otdet: 1) Kymames AK. — AM.H., podeccop
Kaenpsl omkonorun HAO «Kasaxcknil HAalHOHANBHBIN MeTHIUMHCKHIT YHUBEPCHTET HM.
C.JlAchennusipoa; 2). Ynmuya HA- amn, npodeccop, Bpad OTAENEHHS HEBHOIO
Craunonapa xumnotepanun AO «Kasaxckuil HayqHO-HCCIIe10BATEbCKHIT HHCTHTYT OHKONOTHH
1 PaIMOIOT I

Obe penieH3HH MONOKUTENbHBIE.

PEIUEHHE:

Enunornacho mpuHsT 3akmountensHeii oTder mo peanu3alul Hay4YHO-TEXHUYECKOMH
AporpamMmbl B pamMKax rpaHToBoro (uuancuposanus NeAP05135706 «M3yuenne npoduist
OKCHPECCHH TEHOB /ISl MACHTH(OMKALMH MONEKYISPHbIX  noarpynn Hexomkkuucknx B-
KieTouHbIX siumpom B Kazaxcraner. Pykosonutens: Kapakynos P.K.

o CIYIIAJIN: i

IKeuikatioaposa Anva JKarerosna - K.M.H., OTBETCTBEHHbIH ucnonmutesns BHK Nod/['d:
HAOJIOKHIA 3AKTIOUNTENbHBIA OTYET N0 PeaTN3ALUH HAYYHO-TEXHHUECKOH MPOrpPaMMBbl B pamKkax
TPAHTOBOr0 (MHAHCHPOBAHHMS (OKIAA ¢ Tipe3eHTanuei) no teme NeAP0S5135402 «Paspabotka
HOBBIX MOJICKYJIAPHO-TEHETHYECKNX CIIOCOOOB NOKTMHMUYECKOI IMATHOCTHKH arpecCHBHBIX
(opM paka mpencTaTENbHOMN Kesesbly. PyKOBOXHTED: Hyprames H.C. Tepuon peanmsaimm
2018-2020rr. B ofcyxaeHun yuacTBOBAIN COTPYJAHUKH KIIMHUYECKHUX, JAMArHOCTUYECKUX M
Hay4HbIX nozapasnenetuii KasHWH omkonoruu u paamonoruu, cotpyaniku HHuetntyTa 061wueit
reneTuky 1 uutojiorun KH MOH PK, peuensents.

Peyensenmer mpencTaBuaM penensuu Ha otuer: 1) XycauHos Tamepnan Dpkenosuy,
IM.H., npodeccop, 3aBenyronmii kKadeapoii yposorun, aHapoIoriu ¢ KypcoMm Hedposnorun AO
«Kaszaxckuii MenuuuHckuii Vuusepcurer HenpepbiBHoro Obpasosanns (KasMYHO)»; 2).
Wokanos E.B. + nwmm., pykosomurens Llentpa abromunasHoii onkonornn AO «Kazaxckuit
HayIHO-HCCIEI0BATENBCKUI HHCTHTYT OHKOJIOTHH H PATHOTONHNY

Ofe peLeH3nH MoI0KNTENIbHbIE.

PEINEHHUE:

EnnHornacuo mpuHAT 3akitounTeNbHBI OTUET MO peanmsaLiu HAy4YHO-TEXHHYECKOI
NPOrpaMMbl B pamKax rpaHToBOro (uxancuposanns NeAP05135402 «Pa3paGotka HOBBIX
MOJICKYIAPHO-TEHETHHECKNX CTIOCOG0B NOKIIMHHYECKOH TMAHOCTHKM arpeccHBHBIX (JOpM paka
NPEACTATENbHOI Xene3bl». Pykosoaurens: Hypranues H.C.

o  CJIYIIAJIH:

Aourwbaes 'ariv bazenosuy — nwmH., npodeccop, pykoBomutens BHK No5/Td:
AONOKHI 3AKTIOUUTENbHBIH OTYCT N0 PEANH3ALMA HAYYHO-TEXHHUECKOH MPOrPaMMbI B paMKax
TPAHTOBOTO  (bMHAHCHPOBAHMsS (IOKIan ¢ mnpeseHTaumedl) no Teme NeAP0S133385
«[porHocthyeckas crpatndurauns auddepeHIPOBAHHONO paKa LIMTOBMAHON JKeje3bl Ha
OCHOBE TEHETHYECKOro aHanusa». Pykosonutens: Amunbsbaes 5. Ilepuon peanusawmu 2018-
2020rr. B 06cyskaeHHH Y9acTBOBAH COTPYIHHKH KIHHHYECKHX, IHATHOCTHICCKHYX 1 HayYHbIX
nonpasnenennii KasHUW onkonorun 1 panuonorus, coTpyaHukn WuctutyTa ofuied renetuku
u turonoran KH MOH PK, peuensentst.

Peyensenmer npencraunm petensun Ha otder: 1). UYnmrucosa K. K — JLM.H, 3aB.
Kadienpoit omKosornu ¢ Kypcom rematonornn AO «Kasaxckuii MemnumacKuii YHuBepcuter
HenpepsisHoro OGpasosanus»; 2) Kapakynos PK. - amm., npodeccop, Bpau LenTpa
reMo61acTo30B M TpaHCIIaHTAMM  KOCTHOrO Mosra  AO  «Kasaxckuii Hay4HO-
MICCIEN0BATE IbCKUI HHCTUTYT OHKOJIOTHU M PaHOJIOTHH»

O6e peLeH3HH MON0KHTETbHBIE,
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PEHIEHHUE:

Ennrornacho npunst saxmountensHbii otuer mo Peau3aliK HAyYHO-TEXHUYECKO
HpOTPaMMBI B pamMKax IPaHTOBOTO (mHaHcHpoBanus NoAP0S5]133385 «[Tporroctnyeckas
cTpatHuKalms 1udepeHImpoBaHHOro paKa [MMTOBUIHOH 7KeNe3bl HA OCHOBE I€HETHYECKOrO
ananmsay. Pyrosodumens: Amnbbaes Fanbiv Bazerosny

CIOYIIAJIA:

Vuenwrii cexpemape 0.6.1. [ onuaposa T.1° IoaBeNa UTOT MO Beem OTYeTaM, C YKa3aHUEM
Ha 'OTHCNIbHBIC MOMEHTEL, B KOTOPBIX HEOOXONMMO BHECTH MOMONHEHMS MITH UCTIPaBIICHUS B
oopmienny.

Ipeocedamens Yuenoeo Cosema, O.a.n. Katoaposa J[.P. cnenama obiee pesrome 1o
BCEM OTHCTaM W NpPENIOKMIA NPOron0coBaTh unenaM Yuenoro Cosera 3a TO, YTOOBI PHHATH
3AKJIFOUUTENBHBIE OTYETBI JULSI TPEAOCTaBICHNS B AQ HLI'HTD u Komurer Hayku MOH PK.

PEIMEHUE: Ennnornacno npunsitsl Bee otveTs mo seem HTTT 1UIsL IPEOCTaBICHHs B
AO HIITHT? u Komurer Hayku MOH PK.

Bouinucka Bepua .

Ipencenarens Yuenoro cosera, CB >

Ipexcenarens npasaenus KasHUHOuP, ca %
”

ILM.H., akagemuk HAH PK J.P.Kaiinaposa

&

~7,  T.I.Tonuaposa
Yies,

M

27 oxTsiGps 2020 roxa

Hcnonnurens: Vuensrit cexperaps KasHUHOuP,
1.6.1. Tonuaposa T.I. 1. 8(727)2929921 (BH.127)
e-mail: goncharova. 2004@mail.ru
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PELHEH3US
HA 3aK/II0YHTENLHBIH 0TYeET 10 TeMe:
«[IPOTHOCTUYECKASI CTPATU®UKALIIUAS TUDPEPEHIIIPOBAHHOI'O
PAKA IIUTOBUIHOM KEJIE3bI HA OCHOBE 'EHETHYECKOTO AHAJIA3A».

[Tpo6nema paka MUTOBUIHOMN JKETIEe3bI (PIIDK) 3aHUMaeT B
COBPEMEHHOM OHKOJIOTHH 0CO60€ MECTO B CBA3H C TEM 4YTO, OTMEYACTCH TEHACHIMS K
YBEJIMMEHHUIO dHCNa 3a00IeBaHuH PAKOM IMMTOBHIAHON JKENe3bl, UTO, BEPOSTHO, CBS3AHO C
YXYALCHHEM SKONOTHIECKOH o6cTaHoBKr. Ha Moo paka IMHUTOBUAHOM XKefe3bl IPHXONATCS OT
1 10 4 % Beex 370KAYECTREHHBIX OIyXOMell, a Kak M3BECTHO, CMEPTHOCTD OT OHKOJOTHUYCCKHX
3aboneBanuit 3aHEMaeT BTOpoe Mecto B Mupe. B PK 3aGoneBaeMocTs pPakoM IHUTOBHIHON
Kenessl Ha 2016 rox cocrasuna 4,2%. HecMoTps Ha TO, 9TO ypoBeHS CMEPTHOCTH MMEHHO OT
PIUK He BBICOK, y GOJBIIMHCTBA NAUMEHTOB PHCK PELHINBA LOCTHTAeT 30%. TosTomy ouens
BOKHO HACHTHQUUMPOBATH TeX [IAMEHTOB, KOTOPhIE CKJIOHHBI K PELUHINBY, H,
COOTBETCTBYIOLIMM 00pa3oM, alaiTHPOBATh KX IUIAH JeYeHHs. ITO U SBISETCS OCHOBHOMN HENbIO
CTpaTHOHKALMK pUCKA. B nocnenmee Bpems B Mupe wu3ydaeTcs poNb  BKIIOYEHHS
FCHETHIECKUX MyTallMi M MONEKYISDHBIX MApKEPOB B CHCTEMbI CTPATHOHKALMN pHCKA.
WzBecTeH psl r€HeTHHECKMX MYTAlMH, CBA3AHHBIA CO 310KAauYecTBEHHOCTHI0 PIIDK. Omma u3
caMbIX 4acTeix Mytanu# npu PIIDK Bosnukaer B rene BRAF, naGmonaercs npumepHo y 45%
TAIUEHTOB C N3IAJIIPHBIM PAKOM IIHTOBUAHOMN JKeJIE3bl, y HUX TIO JAHHBIM JIMTEPATYDHI PHCK
CMEpTH BBILE B 2,66 pa3a, a BO3HUKOHOBEHHE peluIuBa Habmonancs Ha 10% yame, 9eM Y JIUIL
¢ orpunarensueM BRAF. Bropoi HanGoitee yacToif MyTarueit sBiseTcs MyTamust rera RAS u
ero usodopm: HRAS, KRAS u NRAS. V namuentoB ¢ mMyramueii RAS puck cMmepTr ot PIDK
yBenmuuBaics B 2.9 pasa. OHa oGHapyxepaercss y 30-45% manueHTos ¢ (bOIUTHKYIIIPHBIM pakoM
LIHTOBUHOM Kene3pl. Kak mokasani MEpoBEIe HCCIeIOBaHHS, MyTauuy B reHax BRAF. RAS (B
ocobennoctn NRAS), ALK, PIK3CA, PIK3CB, PDPK1, AKTI, AKT2, TERT 6blnu cBsS3aHbI ¢
Goree arpeccuBHBIM TeueHHeM 3aGoneBanus. B PecryGinke KasaxcTan uccnenoBanye Hatuuus
BPEIHEIX MyTauui B renax npu BJIPIIDK xe nposoamnocs. ‘

B npencrabnenHomM otdere aBTOpamm, BhepBble B Kazaxcrame, ompenernen crexTp
OCHOBHBIX MyTauuii B renax PTEN wu TP53, AKT, BRAF, CTNNBI, EIFIAX, GNAS, HRAS,
KRAS, NRAS, PIK3CA, RET, TERT, TSHR y Gombrex ¢ BJIPIIDK.

Tak >xe BBIABIIEHO, 9TO MyTamuu B renax AKT1, NRAS, TERT y 6omerBIX ¢ BIIPIIDK B
PK 1OCTOBEPHO CONPSUKCHBI C BEICOKHM DHCKOM pa3BHTHS pemnmuea BJIPIIDK (p<0.05). A
Mytaimu B rerax BRAF, CTNNBI - ¢ npomesxyTounem puckom (p<0.05).

ABTOpaMH TNIPOBE/IEH aHAIN3 OOMEeH W 6e3 PEelHIMBHONA MATHIETHEH BBDKHBACMOCTH

[AaIMCHTOB, KoTopas coctasuna 90,7% u 83.6%, coorercTBeHHO. TaK ke MpoaHaIM3upOBaHa
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TIATHIIETHAL BEDKHBACMOCTD B 3aBHCHMOCTH OT HAIMYMS MYTAalliM B TeHax. ABTOpaMH Ghil
BBUIBIICH NIOCTOBEPHO BBICOKHii PHCK BOSHHKHOBEHUS PELMAMBA IPY HATHYHH MyTAIHY B TEHE
NRAS (6e3 penwnuBHAs BBEDKHBAEMOCTB 66,7% (p=0,04)), B reme AKTI (Ge3 peMIUBHAs
BBUKMBaEMOCTE 60,6% (p=0,033)), B reme TERT (Ge3 PeLHIMBHAS BBDKHBAaEMOCTh 33,3%
(p=0,0083)), B rene BRAF (061mas BEDKHBAEMOCTE 77,5% (p=0,039)), B reme CTNNBI (06mas
BBUKHBaeMOCTh 79,3% (0,055)).

Ha ocHOBaHMHM MOTyYeHHBIX JAHHBIX aBTOpaMH paspaboTaHa cHCTeMa cTpatuuKanum
pucka pasBuTH penuauBa npd BJIPIIDK ¢ yu€toMm ocoGeHHOCTEH BBISBICHHBIX y
Ka3axCTaHCKOH monynsuuu GomsHbix. B cucTeMy —crpatndukanum aBTOPHI  BKJIFOYHITH
PaCUIMPEHHBIA CEKTOP T€HETHYECKHX HCCIIE0BAHMN MyTal|i B reHax AKTI1, BRAF, CTNNBI,
NRAS. TERT cONpsikeHHBIX C BEICOKHM H HPOMEKYTOIHEIM pUcKoM penuausa BIIPIIDK. ITo
pe3ynbTaTaM MCCIeI0BAH)S HM pa3paboTaHbl METOAUYECKOE PYKOBOICTBO.

Taxum 06pasoM, JaHHbIE IOTyYeHHbIE B pe3yIIbTaTe HCCTENOBAHAS MOTYT HMETh GOJIbIIoe
IIMHUYECKOE  3HAYCHME [ JICYCHHS W TpPOrHO3a pENHIMBA Y  [ALMEHTOR ¢
BBICOKOM (D PepeHIIUPOBAHHEIM PAKOM IIUTOBHIHOM 5KeJIe3bl B Pecmy6rmke Kasaxcran. Tak kax,
BO3MOXHOCTH ICHETHYECKOTO aHANK3a MO3BOISIOT HCIONB30BATh M3OHPATENBHEI TOXXON K
JIe9eHHIO GOTBHBIX © BBICOKOIU(HEPEHIIPOBAHHBIM PAKOM IHTOBHIHOMN JKeJIe3bl.

Bce BBIBOZIBI B OTUETE COOTBETCTBYIOT OCTABIEHHBIM 33[a4aM.

Otuer 63 crpammuax, Bxmouaer 5 TaGmum, 10 PHCYHKOB., 23 HCTOYHHKa, 6
TIPHITOKEHUH.

Bcee 3aJa44 OTYETA BBIIIOJHEHEI 110 CpOKaM, OTYET MOXKET OBITH TIPAHAT.

Bpau nentpa remo6iactosor

¥ TPAHCILJIAHTAIIWH KOCTHOTO MO3ra

AO «KasHUHOwuP», 1.m.H., mpodeccop /’-// Colp-cort j [ Kapaxkyuios P.K.
&-
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PECTIYB/TIUKA KA3AXCTAH
AKLMoHepHoe 061 ecTBo
"KA3AXCKUA MEOULIUHCKUN —

YHUBEPCUTET HEMPEPBIBHOIO
OBPA30BAHKUA"

KA3AKCTAH PECNYBNNKACH!

“KA3AK MEOVLUHANDBIK Y3AIKCI3
—  BIIM BEPY YHUBEPCUTETI”
AKUMOHEPNIK KOFaMbl

PELLEH3 M
Ha 3aKJIYHTEIbHbIH OTYeT 110 Teme:
«Ilporiocruyeckas cTpaTHGHKANHS auddepenHpoBaHioro paxKa
WHTOBH/HON “ejle3bl HA OCHOBE NeHeTHYECKOro anaH3a».

Pak umroBMaHON kemessl (PLLDK) cocramster 1-2% B ofwiedi cTpyKiype
3JJOKA4YECTBCHHbIX ()II(VXOJI@I‘/’I u llpOGJ’leMbl 3a60neaaemocm Hu CMCP'IH()C'HI oT ITOTO
ja60eBaHNs YPe3BLIUANHO aKTyallbHbl B MOC/TEHHE ACCATHICTHS, B CBASH C TeH/IeHITH e
pocTa pacripoctpaHeHHocTH. K HacTosiieMy MOMEHTY JAOCTHIHYTbI GoNbIIHE YCMEXH B
paspaboTKe NPUHLMIOB KOMIUIEKCHOH Teparnuu PIIDK, ocHOBOH KOTOPOW SBJIACTCH

ornepaTuBHOE BMEILATENbCTBO B a/1eKBaTHOM obbeme, BKJTIOHAIOLIEM
FEMHUTHPEOUIIKTOMMIO ¢ TlepelleiikoM, CyOTOTalbHYIO PE3EKLHI0 IIMTOBUIHON KeJe3nl
THPEOMIDKTOMMIO,  THM(DOJIMCCEKIINIO  LICHHBIX aumoysznoB ¢ obazaTenbHbiM

NPUIIO/KEHHEM 3aMECTHTENBHON MU CYTIPECCHBHOM ropMmoHaibHoii Tepanuu. [pu Boibope
Nleuenns  YUMTBIBAIOTCA:  pa3Mepbl  odara,  Mop(onorudeckan dopma,  cTeneHb
AndyhepeHLMPOBKH M HHBa3HK omyXxonu. ONHAKO ClelyeT OTMETHTD, HTO HCNOIL30BAHTC
VKa3aHHBIX  TPAJMIMOHHBIX CMOCO6OB  Tepanuu HE MPElOTBpallacT  MpoLecca
MeTacTa3MpoBaHus OMyXO0JIH u BO3HUKHOBEHHA pELMAMBOB.

B pesynbTate MccllefoBaHMs, aBTopaMu paspaborada yraybneHHas CcHCTeMa
cTpatMUKaLMH PUCKa PELANBA C y4eTOM OCODEHHOCTEH BBIABJIEHHBIX Y IPAAIAl
npoxkusatomnx teppuropun  PK. Cucrema cTpatuduKaunn  Bijnouaet Haubosiee
pacUIMpeHHbIe MOJIEKYIAPHO-TEHETHYECKHE HCCIIEN0BAHNA myTauui B remax AKTI,
BRAF, CTNNBI, NRAS, TERT, BbISBJACHHBIX B XOJ€ MCCJIEOBaHHS Yy MalHCHTOR
Ka3axXCTAHCKOM MOMYJIALMM W JOCTOBEPHO COMPSAKEHHBIX C BBICOKHM H MPOMEIKYTOHHLIM
pHCKOM peltanBa. Biilouenue B cHeTeMy CTpaTH(HKALIMKM ONpe/ieieHre ST MyTaimii
Mo3BOJICT MpaBUjibHO pacnpenejinTb 0OJIbHBIX B rpynnbl pHUCKa nporpeccnpouamm. I
[4eT BO3MOKHOCTH JIEUHTH MAlMEHTOB MepcoHnduLMpoBato. [Ipy ananuse naTnieTici
BBIFKMBAEMOCTH B 3aBHCMMOCTH OT HaJM4yMsl MYyTallMH B re€Hax aBTopamu Ofpejiesich
JIOCTOBEPHO BbICOKMH PHCK BO3HMKHOBEHHA PCLMANBA MNPH  HATMYHM  MyTalHH B TFClhic
NRAS (6e3 peuwmnmbHas BbrkuBaeMocTh 06,7% (p=0,04)), B remnax AKTE (6e3
peunausnas  BblkuBaemocth 60.6% (p=0,033)), B rexax TERT (6e3 peuunmpiias
BLIKHBaeMocTb 33,3% (p=0,0083)). A B renax BRAF (obuas BbIKMBaEGMOCThH T7,5%
(p=0,039)) 1 CTNNBI (o6was BbIKMBaEMOCTb 79.3% (0,055)) MOCTOBEPHO BBLICOKHI
NPOMEKYTOUHBIH  PMCK  BOBHMKHOBEHMSl  PeLMIMBA. DTO  TakkKe  MOATBEPAUIACT
060CHOBAHHOCTE BKIJIIOYEHHS B CHCTeMY CTpaTH(QUKALMM NPOBEACHHMA TFEHETHUCCKOIO
Mcenel0BaHust MyTalni B 9THX FeHax.

[To  pesynbTaTaM  MCCEJOBaHMs — aBTpaMu  pa3paboTaHo — METONHYECKOe
pykosoacTso «[Ipornoctuueckas cTpaThduKalns PHCKA paKa LUMTOBHIHON zKenesn ¢
MCMOTb30BAHUEM IeHeTHYECKOr0 aHalln3ay.

OTyeT BbINONHEH Ha 63 cTpamuuax, Bkiodaetr 5 Tabnuu, 10 pucyHKoB,
MCcTOYHMKA, 6 NMPUIOKEHHH.

Takum o6Gpa3oM, TpejnaraeMas aBTOPaMH METONMKA CTPaTH(MKALMK — phcka
BO3HMKHOBEHHS  pellMAMBa Yy  OONbHBIX  BBICOKOAM(GhEPEHUHPOBAHHBIM  PAKOM

~A
Z3
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“KA3AK MEAUUMHANDIK, Y3AIKCI3

PECTYBJTIUKA KA3AXCTAH
AKLMOHepHoe 06LecTBo
"KA3AXCKUIN MEAULIMHCKUA —

YHUBEPCUTET HEMPEPbLIBHOIO
OBPA30BAHUA"

KA3AKCTAH PECMYBJTUKACDI

BINIM BEPY YHUBEPCUTETI”
AKLMOHEPSIK KOFaMbl

WHTOBMMHON  kene3pl B PK  sBnserTcs aKTyanbHOM W IPaKTHYCCKH 3HAUUMOI.
JIpMMeHeHHe  CHCTeMbl  CTpaTH(QUKAUMK  [1aeT  BO3MOMKHOCTL  Bpaty OnpesesnTh
fipasuabHyio M HanGonee S(MEKTHBHYIO CXEMY JeHeHMs NALMCHTOB, W NPUMCHATE
ArPECCHBIBIE METO/IbI PAJHOHYKIHAHONH Tepandu FOPMOHAILHOH CYNPECCHH, TOJILKO
TeM GONBHBIM, KOTOPBIM OHM 1eHCTBUTEIBHO HEOOXONMMBI.

Bce 3aga4yy B OTUETE BBINOJIIHEHBI IO CPOKaM, OTUYEeT MOKET ObITb NPUHAT.

3apenyiowasi Kadeapoi OHKOJOTHH

] ;
¢ kypeom rematoforinn «KasMYHO» %
Gepy YIRE=C a ! £ #
JAOKTOD MCAMUHHCKHX HAYK L= Yunrucosa A.K.
yHuBEpCHTET FOTPEREIETET |
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AKT
BHEJIPEHMS CI10C00a IPOTHOCTHYECKOH CTPATH(UKAIINN PHUCKA PELUINBA paKa
LIMTOBUIHOH XeJIe3bl C UCIIOIb30BAaHUEM T€HETUYECKOro aHanu3a B pamkax HTII
Ne AP05133385 «IIporroctudeckas crparadukays 1uhhepeHIHPOBaHHOIO paKa
IUTOBHIHOM JKENE3Bl Ha OCHOBE FeHETHYECKOro aHaIn3a» (OromkeTHas Iporpamma 217
«Pazpurre Haykm», noanporpamma 102 «I"paHTOBOE pUHAHCHPOBAHHE HAYUHBIX

HCCIeJOBaHHN )

AO «Kazaxckuit Mequnuackuii YauBepcuter HempepeiBHOro O6pasosanus »
HanmeHnoBanHe npeaIo;KeHHs: METOIUKA IPOrHOCTHYECKOH cTpaTH(GUKALMH PHCKA paKa

IIUTOBHUIHON JKENE3bl C HCIIOIb30BaHUEM T€HETHIECKOTO aHAJH3a.

ABTOpBI cmocoba (3asBKa Ha TAaTEHT perucTpanuoHHbli HoMep 2020/0948.2): mMm.H.,
mpod., I'.B.Anunsbaes, K.M.H., B.B.IIIunumnoga, K.6.H., M.T".Opasranuesa,
k.M.H., [ JK.Keineipbaera, k.m.H., I.I'. Aqunbaii, a.m.H.Uuarucosa JK.K H.B.Cnonega.

®opma BHegpenus: Cnoco6 crpaTHduKAanMM pHCKa pasBUTHS PELHAMBA IIPH
BBICOKOAU(HEPEeHIINPOBAaHHOM paKe IIHTOBMIHON JKEJIE3bl, I[yTeM IMPOBEACHUS MOJEKYISIPHO-
TEHETHYECKOTr0 MUCCIIEA0BAHMS 3aKilfodaeTcss B ompeneneHud Myrtanuit B renax AKT1, NRAS,
TERT BRAF, CTNNB IIPOTHO3MPYIOIIMX BBICOKHH PHUCK Pa3BUTHs PELUIUBA y MAI[HEHTOB C
BBEICOKOAU(DHEpeHIHPOBAHHEIM PAKOM IHTOBHIHOHN XKENe3bL.

OrtBercTBeHHbIe 32 BHeapenune: [[Tunmnosa B.B. — k.m.H., c.H.c. BHK mpoexra HTIT Ne
AP05133385, Bpau KIMHHKO-IHArHOCTHYeCKoro mentpa AO «KasHUMOuP»; Opasranuesa
MI. - x.6.H., 3aBemylomas LEHTpa «MOJIEKY/IIPHO-TEHETHYECKHX HcclaenoBanuity AQ
«KasHUMOuP»; Keimeipbaesa I'.)K. — k.m.H., c.H.c. BHK npoexra HTIT Ne AP05133385, Bpau
nentpa «Omyxomedt ronoBsl u mew» AO «KasHWUMOwuP», Ywmarmcosa XK. - mmu.
3aBefyromas kadenpoit oHKoIOruy ¢ Kypcom remaroioruu «KasMYHO».

¢ pexTuBHOoCTL BHeApenus: Crnocod MoXeT OBITH HCIONB30BAaH IS CTpaTH(pHUKAIUK
pPHCKa penMAHBa IPH BBICOKOAU((EpeHNHPOBAaHHOM paKke IMUTOBHIHOM JKEJe3bl, IyTeM
IPOBEJCHHS MOJIEKYISPHO - FEHETHYECKOTO HCCIIEOBAHMS M IO3BONUT IIPOBOJHTH JIEHEHHE
TNalMeHTOB, MaKCHMAaTbHO —NEPCOHM(UIMPOBAHO W MPUMEHATh ArpeCCUBHBIE  METOBI
PalMOHYKIMIHOH TepalHd, TONBKO TEeM IalldeHTaM, KOTOPbIM OHH  JEHCTBHTENBHO

!

HEOOXOIUMBL. . 3

HC
lUunu%Jm B. ’Bf
sz@bzptiae%af X /ﬂu
Opa32a/zu‘§ﬂ M T. s
Yuneucosea K K. f{/

Cpoxk BHeapenusi: 2020 roz.
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AKT
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