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[ Abstract] Clonal hematopoiesis (CH) is mutation derived from hematopoietic stem cell (HSC). It is the result of the joint action
of age and external environment (smoking, radiotherapy and chemotherapy, etc.). With the development of tumor genomics, genetic
testing has become an important part in the whole course medical management of patients with tumor. The value of CH in solid
tumors has attracted more and more attention. Focusing on the detection of CH, this review described in detail the detection methods
of CH in tissue samples and circulating tumor DNA (ctDNA) samples. Furthermore, we explored the influence and challenge of CH
on the detection of somatic mutation in tumors.
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Tab.1 Comparison between CH and somatic mutation

Item

CH

Somatic mutation

Mutant cell Hematopoietic stem cell
Mutant gene*

Clinical consequence

Fragment length

DNMT3A, TET2, PPM1D, etc.
Hematological tumors, cardiovascular diseases, etc.

173-191 bp and 346-361 bp

Cells other than germ cells
TP53, KRAS, PIK3CA, etc.
Cancer, etc.

127-141 bp and 272-292 bp

": Genes listed in this table are the three mutations with the highest incidence
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Tab.2 Comparison among CH detecting methods

Sequencing technology Minimum detection limit

Prevalence of CH

ESC 0.01%
Targeted 0.50%
WES 3.00%
WGS 7.00%

The prevalence of CH among healthy people between the age 60 and 69 is >20.0% )
The prevalence of CH among healthy people older than 55 is 27.7% (el
The prevalence of CH among healthy people older than 65 is 10.4% (]

The prevalence of CH among all ages is 12.4% (!

ESC: Error corrected sequencing; WES: Whole-exome sequencing; WGS: Whole-genome sequencing
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Tab.3 CH related research on next-generation sequencing of ctDNA in patients with solid tumor

Publication Detection

Sequencing

time Cancer type Case platform depth Detected genes  Matched sample Results
2017 Colorectal cancer, 200 [llumina MiSeq 30 000 58 genes Tumor-derived ~ One case of GNAS mutation with
lung cancer, DNA ctDNA inconsistent with tissue
ovarian cancer, was found, which was confirmed
breast cance to be a metastatic mutation two
years later. CH changes may
be confused with heterogeneous
tumor-specific mutations and
lead to overdiagnosis ferd
2018 Lung cancer 143 Illumina 1200 TP53 and KRAS Peripheral blood The prevalence of KRAS
NextSeq cells derived mutations derived from CH
DNA was 3%, and most of the 7P53
mutations were CH-derived
(19/33) 1!
2018 Metastatic 217 SeqCap EZ NA 58-658 genes WBC-derived Forty false positive mutations
prostate cancer system (including DNA were found in 31 patients
multiple (14.6%). Hotspot mutations in
panels) CH were AKT1, BRAF,
CTNNB1, DNMT3A, NRAS,
SF3B1 and TP53 "
2018 Colorectal cancer 58 Ilumina 2 689-6 420 32 genes Tumor-derived ~ CH derived TP53 mutations were
NextSeq500 DNA found in 2 cases. The prevalence
of CH was 7% " **/
2019 Pan-cancer 124 Illumina TruSeq 60 000 508 genes WBC-derived CH mutations accounted for

DNA 53.2% of the mutations in tumor
patients. Most of the mutations
were DNMT3A, TET2, PPM1D
and 7P53 %!

NA: Not acknowledged
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