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ABSTRACT

Microsatellite instability (MSI) is a molecular phenotype linked to defects in DNA mismatch repair (MMR) and serves as 
a biomarker in colorectal cancer (CRC). Computational MSI assessment using next-generation sequencing data enables char-
acterisation of microsatellite instability without a dedicated MSI assay. This study evaluated MSIsensor2 scores in blood-de-
rived whole-exome sequencing (WES) data from healthy individuals and two CRC patients.

WES data from peripheral blood samples of 235 healthy Kazakh individuals were obtained from the DNA Biobank of the 
Laboratory of Genomic and Personalised Medicine, National Laboratory Astana, Nazarbayev University, Astana, Kazakhstan. 
Blood-derived WES data from two patients with CRC, designated BR110 and BR114, were also analysed. Sequencing librar-
ies were prepared using Illumina workflows and sequenced on the NovaSeq 6000 platform. MSIsensor2 was used to calculate 
MSI scores and quantify unstable microsatellite loci. Relationships among MSI scores, locus coverage, and sequencing data 
volume were examined descriptively.

Among the 235 healthy individuals, 205 samples (87.2%) had MSIsensor2 scores below 10%, whereas 30 samples (12.8%) 
had scores between 10% and 40%. No sample had a score above 40%. These intervals were used for descriptive stratification 
and did not represent clinically validated MSI categories. The CRC-associated blood samples BR110 and BR114 had scores 
of 5.43% and 7.81%, respectively. BR110 had 10 unstable microsatellite sites among 184 covered sites, whereas BR114 had 
26 among 333 covered sites. The higher score in BR114 was accompanied by a greater number of covered and evaluable loci. 
The scores of both CRC samples were below the 20% computational threshold referenced in the MSIsensor2 documentation; 
however, this finding does not independently establish their tumour MSI status.

MSIsensor2 generated MSI-associated scores from peripheral blood WES data obtained from healthy individuals and two 
patients with CRC. The 10% and 40% boundaries were used solely for descriptive analysis, whereas the 20% threshold served 
as an algorithm-derived reference rather than a clinically validated diagnostic cut-off for the samples analysed. The clinical 
significance of the observed scores remains undetermined. Further investigation using tumour-derived material, established 
MSI reference methods, and larger clinical cohorts is required to determine the relationship between blood-derived MSIsen-
sor2 scores and tumour MSI status.

Keywords: Microsatellite instability; MSIsensor2; whole-exome sequencing; colorectal cancer; mismatch repair.

INTRODUCTION

Microsatellite instability (MSI) is a molecular phenotype 
resulting from impaired DNA mismatch repair (MMR), which 
leads to the accumulation of insertion and deletion mutations 
in repetitive DNA sequences [1]. MSI serves as a well-estab-
lished biomarker in colorectal cancer (CRC) and various other 
malignancies. Tumours often have high (MSI-H) tumour mu-
tational burden and may demonstrate responsiveness to im-
mune checkpoint inhibitors, underscoring the clinical impor-
tance of accurate MSI assessment [2,3].

Traditional MSI assessment primarily utilises polymerase 
chain reaction (PCR)-based analysis of microsatellite mark-
ers and immunohistochemistry (IHC) for mismatch repair pro-
teins. The advent of next-generation sequencing (NGS) has 
facilitated computational MSI assessment across a broader 
range of microsatellite loci, including methods based on 
whole-exome sequencing (WES) data [2,4]. However, ana-
lytical methodology, sequencing quality, coverage of informa-
tive loci, and the biological source of the analysed DNA influ-
ence the interpretation of computational MSI scores.

MSIsensor2 is a computational tool for MSI detection 
from sequencing data that does not require a matched nor-
mal sample. It uses a machine learning approach to assess 
microsatellite instability in individual sequencing samples 

and supports various sequencing strategies, including WES 
[5]. The developers recommend an MSI score threshold of 
20% to identify MSI-high samples, classifying scores below 
this threshold as microsatellite-stable under the tool’s binary 
scheme [5]. However, computational classifications require 
interpretation within the context of sample type, sequencing 
coverage, and independent clinical validation.

In this study, we analysed MSI-associated profiles in 
whole-exome sequencing data from 235 healthy Kazakh in-
dividuals and two patients with CRC using MSIsensor2. We 
characterised the distribution of MSI scores, quantified the 
numbers of covered and unstable microsatellite sites, and ex-
amined the relationships between sequencing characteristics 
and MSI-associated measurements. Given the exploratory na-
ture of the study and the limited number of CRC samples, 
our objective was to describe patterns in computational MSI 
scores and their technical context rather than establish clini-
cally confirmed MSI status.

MATERIALS AND METHODS

Sample collection
This exploratory study analysed blood-derived whole-ex-

ome sequencing (WES) data from two groups: 235 healthy 
individuals (175 female, 60 male) and 2 colorectal cancer 
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(CRC) patients. Blood samples from healthy individuals were 
obtained from the DNA Biobank of the Laboratory of Ge-
nomic and Personalised Medicine, National Laboratory As-
tana, Nazarbayev University, Astana, Kazakhstan. Blood sam-
ples from CRC patients were collected at KazIOR, Almaty, 
Kazakhstan. All participants provided written informed con-
sent prior to inclusion in the study.

DNA LIBRARY PREPARATION AND SEQUENC-
ING

Genomic DNA was extracted from peripheral blood sam-
ples using the Illustra Blood GenomicPrep Mini Spin Kit (Cy-
tiva, USA) following the manufacturer’s instructions. DNA 
libraries were prepared with the Illumina DNA Exome 2.5 
Panel according to the manufacturer’s protocol. Sequenc-
ing was conducted on the NovaSeq 6000 platform (Illumina, 
USA).

Computational MSI assessment
Microsatellite instability (MSI) scores were evaluated us-

ing MSIsensor2 (version 0.1) with whole-exome sequencing 
(WES) data. For each sample, the analysis documented the to-
tal number of microsatellite sites assessed, the number of sites 
with sufficient coverage, the number of sites classified as un-
stable, and the resulting MSI score.

The MSI score was reported as a percentage, calculated 
by dividing the number of unstable microsatellite sites by the 
number of microsatellite sites with sufficient coverage and 
multiplying by 100.

According to MSIsensor2 documentation, 20% is the rec-
ommended computational threshold for MSI-H classifica-
tion in this sequencing context. In the present study, the 20% 
threshold served as an algorithm-derived reference rather 
than a clinically validated diagnostic cut-off for the analysed 

samples. MSI scores were also examined descriptively us-
ing study-specific intervals to characterise their distribution 
within the cohort. The 10% and 40% boundaries were applied 
solely for descriptive stratification and were not intended to 
define MSI-L or MSI-H categories. Conventional MSI-L and 
MSI-H categories were not assigned because the study did not 
include independent validation against an established MSI ref-
erence method.

Assessment of sequencing characteristics
The relationship between the number of covered microsat-

ellite loci and the number of detected unstable sites was ex-
amined to assess the potential influence of locus coverage on 
MSI measurements. MSI score distributions were summarised 
for the healthy individual cohort and the two colorectal can-
cer (CRC) patient samples.

The relationship between FASTQ file size and average se-
quencing coverage was examined as an exploratory measure 
of sequencing data volume. These descriptive analyses aimed 
to identify technical factors that may influence the interpreta-
tion of computational MSI scores.

Statistical analysis
Descriptive statistics and graphical summaries were used 

to characterise MSI score distributions and sequencing char-
acteristics. Due to the limited number of CRC patient sam-
ples, no formal inferential comparisons between the CRC and 
healthy-individual cohorts were performed. Correlation coef-
ficients and significance tests were not calculated unless ex-
plicitly specified. Results were interpreted as exploratory, con-
sidering differences in sequencing coverage and the limited 
number of microsatellite sites with available coverage.

RESULTS

Analysis of MSIsensor2 scores derived from WES data 

Figure 1. MSI profiling results in the healthy WGS cohort (n = 235): (A) MSI score 
distribution, (B) MSI sites vs. covered loci, (C) MSI score boxplot, (D) coverage vs. FASTQ 

size.
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from 235 healthy individuals indicated that 205 samples 
(87.2%) had scores below 10%, while 30 samples (12.8%) 
had scores betwescored 40%. No sample exhibited a score 
above the described intervals; intervals were selected to de-
scribe the observed score distribution and do not correspond 
to clinically validated MSI categories. Scores were predomi-
nantly concentrated in the 7–10% range, with most observa-
tions clustered around 8–9%. The boxplot demonstrated lim-
ited variability for most samples, with only a small subset 
exceeding 11% (Fig. 1C).

The number of unstable microsatellite sites detected var-
ied with the number of loci covered by sequencing (Fig. 1B). 
Samples with more covered loci generally had higher counts 
of detected unstable sites. This trend was consistent across the 
cohort; however, we did not calculate a formal correlation co-
efficient or assess statistical significance. The number of cov-
ered loci therefore provides essential context for interpreting 
differences in the absolute number of detected unstable sites.

FASTQ data volume varied among samples and increased 
with higher average sequencing coverage (Fig. 1D). This re-
lationship characterises the sequencing properties of the WES 
dataset and contextualises the observed differences in the 
number of evaluable microsatellite loci. FASTQ file size and 
average coverage were evaluated descriptively, without for-
mal statistical analysis of their association.

In the colorectal cancer cohort, BR110 and BR114 exhib-
ited MSI scores of 5.43% and 7.81%, respectively (Fig. 2A). 
BR114 demonstrated 26 unstable microsatellite sites among 
333 covered loci, whereas BR110 showed 10 unstable sites 
among 184 covered loci (Fig. 2B). The workflow evaluated 
a total of 1,476 microsatellite sites, with only 184 (12.5%) 
and 333 (22.6%) covered in BR110 and BR114, respectively. 
Sequencing metrics indicated higher average coverage and 
greater FASTQ data volume for BR114 than for BR110 (Fig. 
2D).

The higher MSI score in BR114 coincided with greater 
microsatellite locus coverage and higher sequencing depth; 
therefore, the difference between the samples cannot be at-
tributed solely to biological variation. The limited propor-
tion of covered loci also restricts the interpretation of both 
scores. Although both values were below the study-specific 
threshold of 10%, they should not be interpreted as definitive 
evidence of microsatellite stability or used to assign clinical 
MSS, MSI-L or MSI-H status without independent validation 
using an established MSI assay. These findings are therefore 
preliminary and hypothesis-generating, not evidence of clin-
ical diagnostic accuracy.

DISCUSSION

In this study, computational analysis of whole-exome se-
quencing (WES) data from 235 healthy individuals showed 
that 205 samples (87.2%) had MSI scores below 10%, 
whereas 30 samples (12.8%) fell within the 10–40% interval. 
No sample exceeded 40%. These findings describe the distri-
bution of scores generated by the analytical approach used in 
this study and provide a reference for assessing score varia-
tion within the investigated cohort.

However, these operational categories should not be in-
terpreted as clinically validated microsatellite-stable (MSS), 
MSI-low (MSI-L), or MSI-high (MSI-H) classifications. 
Computational MSI algorithms differ in their underlying 
methods, selected microsatellite loci, coverage requirements, 
and scoring procedures. Consequently, numerical scores and 
classification thresholds are not necessarily interchangeable 
across tools or sequencing platforms [6–10]. Previous stud-
ies have demonstrated that MSI assessment using sequenc-
ing data can be informative, but interpretation depends on 
the analytical method and the characteristics of the sequenc-
ing data [7,9,10].

Figure 2. MSI profiling results in CRC WES samples (BR110 and BR114): (A) MSI score distribution, 
(B) MSI sites vs. covered loci, (C) MSI score boxplot, (D) coverage vs. FASTQ size.
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The distribution observed in the healthy cohort is therefore 
best considered a study-specific reference rather than a univer-
sal baseline for MSI in healthy individuals. In particular, the 
presence of scores between 10% and 40% does not by itself 
indicate biological microsatellite instability or mismatch-re-
pair deficiency. Establishing the clinical significance of these 
scores would require comparison with an independently vali-
dated MSI assay and, where appropriate, mismatch-repair pro-
tein immunohistochemistry (MMR IHC).

The number of microsatellite loci covered by sequencing 
is an important consideration when interpreting computational 
MSI scores. In the present cohort, the number of covered loci 
generally increased with the number of detected unstable sites 
(Figure 1B). This pattern is descriptively consistent with the 
expectation that the ability to detect unstable loci depends, at 
least in part, on how many loci can be evaluated. Neverthe-
less, because no formal correlation analysis was performed, 
this observation should not be described as a statistically es-
tablished association.

Previous studies have evaluated computational MSI de-
tection using WES and targeted next-generation sequencing 
data, demonstrating that sequencing-based approaches can 
identify MSI-associated patterns but that their performance 
depends on the data and analytical pipeline [7,9,10]. Tools 
such as MANTIS and MSIsensor use distinct computational 
approaches to evaluate instability, and results should there-
fore be interpreted within the context of the specific method 
employed [8,10]. More broadly, analyses across cancer types 
have demonstrated that microsatellite instability can vary in 
its genomic distribution, further supporting the importance of 
the loci interrogated and the analytical strategy used [9,12].

In the current study, the number of covered loci should 
consequently be considered alongside the MSI score rather 
than treated as a secondary technical detail. Samples with lim-
ited locus coverage may provide an incomplete representa-
tion of microsatellite instability across the targeted genomic 
regions. Conversely, a larger number of covered loci does not 
automatically establish that an MSI classification is clinically 
accurate. Reliable classification requires adequate data qual-
ity and validation against an appropriate reference method.

Figure 1D shows the relationship between FASTQ file size 
and mean sequencing coverage in the investigated samples. 
The observed pattern is descriptive and indicates that larger 
sequencing data volumes were accompanied by higher mean 
coverage in this dataset. However, FASTQ file size is not a di-
rect measure of MSI analytical sensitivity: it can also reflect 
read length, compression, sequencing format, and other tech-
nical characteristics. Similarly, mean coverage alone does not 
indicate whether individual microsatellite loci meet the min-
imum requirements for reliable evaluation.

Computational MSI analysis using WES has been eval-
uated in colorectal cancer cohorts, while other studies have 
investigated MSI detection using targeted sequencing data 
[7,9,10]. These studies support the use of sequencing-based 
methods under appropriate analytical conditions, but they do 
not establish that every dataset with a given file size or mean 
coverage is suitable for reliable MSI classification.

The distinction is particularly important in the present 
study because the two colorectal cancer samples had low 

mean coverage and differed in the proportion of covered mi-
crosatellite loci. Therefore, differences in their MSI scores 
cannot be interpreted independently of differences in sequenc-
ing depth and locus coverage. A larger number of detected un-
stable sites may reflect a greater number of evaluable loci as 
well as underlying biological differences.

Future analyses should incorporate prespecified qual-
ity-control criteria, including minimum coverage require-
ments at individual loci, the proportion of evaluable loci, and 
the number of loci contributing to the final score. Such mea-
sures would make comparisons between samples more trans-
parent and help distinguish technical limitations from poten-
tially meaningful biological variation.

The two colorectal cancer samples, BR110 and BR114, 
had MSI scores of 5.43% and 7.81%, respectively. BR110 had 
184 covered loci out of 1,476 total loci, corresponding to ap-
proximately 12.5% coverage, whereas BR114 had 333 cov-
ered loci, corresponding to approximately 22.6%. The num-
bers of detected unstable sites were 10 and 26, respectively. 
Although BR114 had both a higher score and more detected 
unstable sites, it also had a greater number of covered loci and 
higher mean sequencing coverage. The observed difference 
therefore cannot be attributed solely to biological variation.

Computational MSI assessment has been investigated in 
colorectal cancer using WES and targeted sequencing data 
[7,10,11]. Nevertheless, MSI scores require careful interpre-
tation when sequencing coverage is limited, and a score gen-
erated by one computational method should not be directly 
equated with an MSI classification obtained using another as-
say. Comparative clinical studies have shown that the agree-
ment between sequencing-based MSI assessment, MSI-PCR, 
and MMR IHC depends on the assay and the criteria used for 
classification [15]. These findings reinforce the need to distin-
guish exploratory computational results from clinically vali-
dated MSI status.

An additional limitation concerns the source of the sam-
ples. BR110 and BR114 were analysed using DNA from pe-
ripheral blood. Consequently, their scores cannot be used to 
establish the MSI status of the corresponding colorectal tu-
mours. In this setting, the values of 5.43% and 7.81% should 
be reported as computational scores obtained from the anal-
ysed blood-derived DNA, not as definitive evidence that the 
tumours were MSS.

This distinction is clinically important because MSI and 
mismatch-repair deficiency are established biomarkers rel-
evant to treatment selection, including immune checkpoint 
inhibition in appropriately assessed tumours [14]. However, 
the clinical significance of MSI depends on reliable identifi-
cation of the biomarker in the relevant tumour context. The 
present two-sample analysis does not provide sufficient evi-
dence to infer tumour MSI status, predict immunotherapy re-
sponse, or establish the diagnostic performance of the com-
putational method.

Regarding score interpretation, the 20% threshold recom-
mended in the MSIsensor2 documentation serves as an algo-
rithm-derived reference for MSI-H classification within the 
intended sequencing context. Its clinical applicability to the 
peripheral blood DNA analysed in this study, however, has not 
been established. The 10% and 40% boundaries were used ex-
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clusively to describe the distribution of scores within the study 
cohort and should not be interpreted as alternative diagnostic 
thresholds. Similarly, the descriptive interval of 10–40% does 
not correspond to the conventional MSI-low (MSI-L) cate-
gory. Accordingly, these boundaries represent study-specific 
analytical choices rather than clinically validated criteria, and 
the clinical significance of the observed scores remains unde-
termined. Further validation against an established MSI ref-
erence method is required to assess their clinical relevance.

The observed differences in MSIsensor2 scores between 
the healthy cohort and the two CRC-associated blood sam-
ples should be interpreted cautiously. The number of evalu-
able microsatellite loci differed between BR110 and BR114 
(184 and 333, respectively), potentially affecting the number 
of detected unstable loci and the resulting MSI scores. Al-
though BR114 had a higher MSI score and a greater number 
of unstable loci, the available data do not establish whether 
this difference reflects biological variation or differences in lo-
cus coverage and evaluability. Moreover, the analysis of only 
two CRC samples does not allow robust conclusions regard-
ing differences between the healthy cohort and patients with 
CRC. These findings should therefore be considered descrip-
tive, and further analyses using adequately covered samples 
and a larger clinical cohort are required to investigate the in-
fluence of sequencing coverage and the number of evaluable 
loci on MSIsensor2 scores.

Limitations and future directions
Several limitations should be considered when interpret-

ing these findings. First, the study-specific score intervals 
were used to describe the distribution of computational re-
sults and were not validated as clinical MSI categories. Sec-
ond, although the healthy cohort included 235 individuals, the 
colorectal cancer analysis comprised only two samples and 
therefore cannot support robust conclusions about MSI pat-
terns in colorectal cancer. Third, both cancer-associated sam-
ples were analysed using peripheral-blood DNA rather than 
tumour material, preventing direct determination of tumour 
MSI status from these results.

Fourth, sequencing coverage was limited in both colorec-
tal cancer samples. The proportion of covered loci was ap-
proximately 12.5% for BR110 and 22.6% for BR114, which 
constrains interpretation of their scores and comparison with 
samples having more complete locus coverage. Fifth, the 
study did not include an independent validation of the re-
ported scores using MSI-PCR or MMR IHC. Such valida-
tion is important because sequencing-based MSI classifica-
tions may differ according to assay design and classification 
thresholds [7,11,15].

Future studies should evaluate the approach in a larger 
and clinically characterised colorectal cancer cohort using 
tumour-derived DNA. Where feasible, computational scores 
should be compared with established MSI-PCR and MMR 
IHC results, and the analytical workflow should include pre-
defined coverage and quality-control criteria. The clinical rel-
evance of any proposed score thresholds should be established 
independently rather than inferred from the distribution in 
healthy individuals. Further validation would also help deter-
mine whether the method is suitable for exploratory genomic 
profiling or whether it can achieve sufficient analytical per-
formance for clinical MSI assessment.

Overall, the present study characterises the distribution 
of computational MSI scores in a cohort of healthy individu-
als and illustrates how locus coverage and sequencing depth 
affect the interpretation of results. The two colorectal cancer 
samples provide preliminary examples of the analytical chal-
lenges encountered with low-coverage WES data, but they 
do not establish the MSI status of the corresponding tumours. 
The findings should therefore be considered exploratory and 
hypothesis-generating.

CONCLUSION 

This study reports MSIsensor2 scores derived from 
whole-exome sequencing data of peripheral blood DNA from 
235 healthy individuals and two patients with colorectal can-
cer. The score distribution provides a descriptive overview 
of MSI-associated computational signals in the analysed co-
hort. The 10% and 40% boundaries were applied for explor-
atory data stratification, while the 20% threshold corresponds 
to the algorithm-derived reference recommended in the MSI-
sensor2 documentation. However, none of these thresholds 
has been clinically validated for the samples analysed in this 
study. Consequently, the observed scores cannot determine 
patients’ MSI status or be classified into conventional MSI-L 
or MSI-H categories. The clinical relevance of these findings 
remains unclear and requires further validation using appro-
priate reference methods and tumour-derived material.
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АННОТАЦИЯ

Микросателлитная нестабильность (MSI) представляет собой молекулярный фенотип, связанный с нарушениями 
системы репарации неспаренных оснований ДНК (MMR), и служит биомаркером при колоректальном раке (КРР). 
Вычислительная оценка MSI на основе данных секвенирования нового поколения позволяет охарактеризовать 
микросателлитную нестабильность без проведения специализированного теста на MSI. В настоящем исследовании 
оценивали показатели MSIsensor2 в данных полногеномного экзомного секвенирования (WES), полученных из образцов 
крови здоровых лиц и двух пациентов с КРР.

В исследовании использованы данные полноэкзомного секвенирования (WES) ДНК периферической крови 235 
здоровых лиц казахской популяции, полученные из Биобанка ДНК Лаборатории геномной и персонализированной 
медицины National Laboratory Astana, Назарбаев Университет (Астана, Казахстан). Дополнительно проанализированы 
данные WES ДНК периферической крови двух пациентов с колоректальным раком (КРР), обозначенных как BR110 
и BR114. Библиотеки для секвенирования подготовлены с использованием протоколов Illumina, секвенирование 
выполнено на платформе NovaSeq 6000. Для вычислительной оценки показателей микросателлитной нестабильности 
(MSI) использовали MSIsensor2. Анализ включал определение количества микросателлитных локусов, доступных для 
оценки, числа локусов, классифицированных алгоритмом как нестабильные, и соответствующих показателей MSI. 
Взаимосвязи между показателями MSI, покрытием микросателлитных локусов и объёмом секвенирующих данных 
оценивали описательными методами.

Среди 235 здоровых лиц у 205 (87,2%) показатель MSIsensor2 был ниже 10%, а у 30 (12,8%) находился в диапазоне 
от 10 до 40%. Ни в одном образце показатель не превышал 40%. Указанные интервалы использовали исключительно для 
описания распределения значений в исследуемой когорте; они не являются клинически валидированными категориями 
MSI. В образцах крови пациентов с КРР BR110 и BR114 показатели MSIsensor2 составили 5,43 и 7,81% соответственно. 
В образце BR110 выявлено 10 нестабильных микросателлитных локусов из 184 локусов с достаточным покрытием, 
тогда как в образце BR114 - 26 из 333. Более высокий показатель в образце BR114 сопровождался большим числом 
локусов, доступных для оценки. Эти результаты демонстрируют вариабельность вычислительных показателей MSI в 
данных WES периферической крови, но не позволяют установить MSI-статус опухоли.

Таким образом, MSIsensor2 позволил охарактеризовать показатели, связанные с микросателлитной нестабильностью, 
в данных WES ДНК периферической крови здоровых лиц и двух пациентов с КРР. Порог 20%, указанный в 
документации MSIsensor2, рассматривался как алгоритмический ориентир, тогда как границы 10 и 40% использовались 
исключительно для описательной стратификации результатов. Ни один из этих порогов не был клинически валидирован 
в рамках настоящего исследования. Клиническая значимость полученных показателей и их связь с MSI-статусом 
опухоли остаются неустановленными. Для дальнейшей оценки клинической применимости необходимы исследования 
с использованием опухолевого материала, валидированных референсных методов определения MSI и более крупных 
независимых когорт.
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АҢДАТПА

Микросателлиттік тұрақсыздық (MSI) - ДНҚ-дағы қате жұптасқан нуклеотидтерді түзету жүйесінің (MMR) 
бұзылыстарымен байланысты молекулалық фенотип және колоректальды обырда (КРО) биомаркер ретінде 
қолданылады. Жаңа буын секвенирлеу деректеріне негізделген MSI-ді есептеу арқылы бағалау арнайы MSI тестін 
жүргізбей-ақ микросателлиттік тұрақсыздықты сипаттауға мүмкіндік береді. Бұл зерттеуде дені сау адамдар мен КРО-
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мен ауыратын екі пациенттің қан үлгілерінен алынған толық экзомдық секвенирлеу (WES) деректеріндегі MSIsensor2 
көрсеткіштері бағаланды. 

Қазақстандық популяцияның дені сау 235 өкілінің шеткері қан үлгілерінен алынған толық экзомдық секвенирлеу 
(WES) деректері Астана қаласындағы Назарбаев Университетінің National Laboratory Astana Геномдық және 
дербестендірілген медицина зертханасының ДНҚ биобанкінен алынды. Сонымен қатар BR110 және BR114 деп 
белгіленген колоректалдық қатерлі ісігі (КҚІ) бар екі пациенттің шеткері қан үлгілерінің WES деректері талданды. 
Секвенирлеу кітапханалары Illumina хаттамаларына сәйкес дайындалып, секвенирлеу NovaSeq 6000 платформасында 
жүргізілді. Микросателлиттік тұрақсыздыққа (MSI) байланысты көрсеткіштерді есептеу және тұрақсыз деп жіктелген 
микросателлиттік локустар санын анықтау үшін MSIsensor2 бағдарламасы қолданылды. MSI көрсеткіштері, 
микросателлиттік локустардың қамтылуы және секвенирлеу деректерінің көлемі арасындағы байланыстар 
сипаттамалық әдістермен бағаланды.

Дені сау 235 адамның 205-інде (87,2%) MSIsensor2 көрсеткіші 10%-дан төмен болды, ал 30 адамда (12,8%) ол 
10–40% аралығында болды. Бірде-бір үлгіде көрсеткіш 40%-дан асқан жоқ. Бұл аралықтар зерттелген когортадағы 
көрсеткіштердің таралуын сипаттау үшін ғана пайдаланылды және клиникалық тұрғыдан валидацияланған MSI 
санаттары болып табылмайды. КҚІ бар BR110 және BR114 пациенттерінің қан үлгілеріндегі MSIsensor2 көрсеткіштері 
тиісінше 5,43% және 7,81% құрады. BR110 үлгісінде жеткілікті қамтылған 184 микросателлиттік локустың 10-ы, ал 
BR114 үлгісінде 333 локустың 26-сы тұрақсыз деп жіктелді. BR114 үлгісіндегі жоғары көрсеткіш бағалауға қолжетімді 
локустар санының көп болуымен қатар байқалды. Бұл нәтижелер шеткері қанның WES деректерінен есептелген MSI 
көрсеткіштерінің өзгермелілігін көрсетеді, алайда ісіктің MSI мәртебесін анықтауға мүмкіндік бермейді.

Осылайша, MSIsensor2 дені сау адамдар мен КҚІ бар екі пациенттің шеткері қан үлгілерінің WES деректері негізінде 
MSI-ге байланысты есептеу көрсеткіштерін сипаттауға мүмкіндік берді. MSIsensor2 құжаттамасында ұсынылған 
20% шекті мән алгоритмдік бағдар ретінде қарастырылды, ал 10% және 40% шекаралары нәтижелерді сипаттамалық 
жіктеу үшін ғана пайдаланылды. Осы зерттеу аясында аталған шекті мәндердің ешқайсысы клиникалық тұрғыдан 
валидацияланған жоқ. Алынған көрсеткіштердің клиникалық маңызы және олардың ісіктің MSI мәртебесімен 
байланысы әзірге анықталмаған. Бұл көрсеткіштердің клиникалық қолданылу мүмкіндігін бағалау үшін ісік тінін, 
MSI-ді анықтаудың валидацияланған референстік әдістерін және көлемі үлкенірек тәуелсіз когорталарды қамтитын 
қосымша зерттеулер қажет.
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