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Background: Genomic profiling of tumor tis-
sue is an effective approach for detecting mutations, 
single-nucleotide variants (SNVs), copy number 
variations (CNVs), and gene fusions that contrib-
ute to cancer progression. Circulating tumor DNA 
(ctDNA) has recently emerged as a minimally in-
vasive alternative for the early detection and mon-
itoring of cancer. However, its accuracy compared 
to tumor tissue sequencing remains to be investi-
gated. The present study aimed to compare the mu-
tational profiles of colorectal cancer (CRC) tumor 
tissue and ctDNA. 

Materials and Methods: Three CRC samples 
from KazIOR were analyzed. Biological mate-
rial included paraffin-embedded tumor blocks and 
ctDNA isolated from blood plasma. DNA was ex-
tracted using the ReliaPrep™ FFPE gDNA Mini-
prep System and QIAamp MinElute ccfDNA Kits. 
Library preparation was performed using the Illu-
mina TruSight Oncology 500 High- Throughput kit, 
and the quality of cfDNA was evaluated by spectro-
photometric and fluorometric methods.

Results: In sample BR115, the PGR mutation 
(NM_000926.4:c.2657A>G) was detected in both 
tumor tissue and ctDNA. Additional pathogenic 
variants in PMS2, CDKN2A, KRAS, and TP53 
were identified in tumor tissue but were absent in 
ctDNA. In sample BR121, metastatic disease was 
confirmed, with KRAS and IRS2 mutations found 

in both tumor and ctDNA. Notably, a somatic patho-
genic mutation in IRS2 (NM_000038.5:c.994C>T) 
was identified only in ctDNA, not in tumor tissue.

Conclusion: The study demonstrates that ctDNA 
can mirror tumor mutational profiles and occasion-
ally reveal additional variants undetectable in tis-
sue, underscoring its potential as a non- invasive 
biomarker for early CRC detection and real-time 
disease monitoring. Unique mutational patterns also 
support the use of ctDNA for personalized treat-
ment strategies.
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