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ABSTRACT KEYWORDS

TET2 (Ten-Eleven Translocation 2) mutations are among the most | CHIP, TET2, NLRP3
common in CHIP (Clonal Hematopoiesis of Indeterminate Potential) | inflammasome,

and the most clinically significant in cardiology. Loss of TET2
function leads to hyperactivation of the NLRP3 (NOD-like receptor
family pyrin domain containing protein 3) inflammasome in
macrophages and overproduction of the interleukins IL-1, IL-6, and
TNF-a, which causes chronic vascular inflammation. This
inflammation contributes to endothelial dysfunction, the formation of
unstable atherosclerotic plaques, and increases the risk of myocardial
infarction and stroke by 2—4 times. Given these findings, it is suggested
that CHIP can be considered a new independent risk factor for
atherosclerosis, and patients with TET2-mutant CHIP may be the best
candidates for therapy with IL-1 inhibitors.

myocardial infarction,
atherosclerosis,
cardiovascular disease.

Introduction

Cardiovascular disease (CVD) remains the leading cause of death and disability worldwide, claiming
approximately 18 million lives each year [22]. Despite significant progress in managing traditional
risk factors—dyslipidemia, hypertension, diabetes, and smoking—residual risk persists, particularly
in the elderly population [19, 21]. This has spurred an active search for new biomarkers and
pathogenic mechanisms linking aging to atherothrombosis. One of the most striking discoveries of
the past decade has been the description of the phenomenon of clonal hematopoiesis of undetermined
potential (CHIP) [2, 12, 13], which is diagnosed in the presence of somatic genetic mutations (most
commonly TET2, DNMT3A, ASXL1, JAK?2) in peripheral blood cells with a mutant allele frequency
> 2%, but in the complete absence of criteria for myelodysplastic syndrome, myeloproliferative
neoplasm, or acute leukemia [13, 25]. The risk of CHIP progressing to malignant hematologic disease
is approximately 0.5—1% per year; however, the primary contribution of CHIP to disease progression
and mortality is associated specifically with CVD [10]. The prevalence of CHIP increases
exponentially with age: in individuals younger than 50 years, it is less than 1%; in those aged 60—70
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years, it is 5-10%; and in those over 80 years, it can reach 20-30% [33]. Among all mutations causing
CHIP, mutations in the TET2 gene (along with DNMT3A) are the most common, accounting for up
to 40-50% of all cases [4]. However, it is TET2 mutations that have attracted particular attention
from cardiologists, as experimental models have shown their closest association with the
inflammatory reprogramming of monocytes and macrophages [9, 14, 15].

Objective
To analyze the molecular mechanisms of TET2-mediated inflammation in CHIP-associated
atherosclerosis.

Materials and Methods

To prepare this review, a literature search was conducted in the PubMed, Scopus, and Web of Science
databases covering the period from 2014 to 2026. The analysis included original studies, systematic
reviews, meta-analyses, and clinical trials in English and Russian.

Results

The TET2 (Ten-Eleven Translocation 2) gene is located on chromosome 424 and encodes the
protein of the same name, which belongs to the family of a-ketoglutarate- and Fe?*"-dependent
dioxygenases [20]. TET2 catalyzes the sequential oxidation of 5-methylcytosine (5mC) to 5-
hydroxymethylcytosine (ShmC), 5-formylcytosine, and 5-carboxycytosine [20]. This is a key step in
active DNA demethylation, particularly in regulatory regions—promoters, enhancers, and super-
enhancers [20]. In somatic TET2 mutations (most commonly nonsense mutations and frameshift
mutations, less frequently missense mutations in the catalytic domain), a loss of enzymatic activity
occurs [14, 18, 20]. In a heterozygous state (which is typical for CHIP), haploinsufficiency is
observed, leading to a decrease in the level of ShmC (5-hydroxymethylcytosine) in the genome [20].
This causes hypermethylation of the promoters of a number of genes involved in myeloid cell
differentiation and the regulation of the inflammatory response. In particular, the derepression of
genes encoding components of the inflammasome pathway, such as NLRP3 (a protein of the NOD-
like receptor family containing a pyrin domain), PYCARD (ASC) (Apoptosis-associated speck-like
protein containing a CARD), and CASP1 (Caspase-1), becomes a key pathogenic event [7].

The TET2 mutation arises in a hematopoietic stem cell (HSC) during the early stages of
hematopoiesis. The mutant HSC gains a competitive advantage due to increased proliferative activity,
resistance to apoptosis, and, possibly, better survival in the bone marrow niche [18]. Over time, the
proportion of mutant HSCs increases, and VAF can reach 10-30% or higher; it is important to note
that VAF > 2% is the diagnostic threshold for CHIP, but higher values are associated with a greater
risk of both hematologic and cardiovascular events [28]. The differentiation of TET2-mutant HSCs
shifts toward the myeloid lineage due to epigenetic regulation of transcription factors (PU.1 (Purine-
rich Box-1), C/EBPa (CCAAT/enhancer-binding protein-a)). As a result, the number of monocytes
increases in peripheral blood, and in tissues, the number of macrophages derived from the mutant
clone increases [23]. These cells carry the same mutation and exhibit the functional abnormalities
described below. It is important to emphasize that even a small clone (VAF (Variant allele frequency)
2-5%) is capable of exerting a significant pro-inflammatory effect due to the constant production of
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cytokines [30]. Loss of TET2 function in monocytes/macrophages leads to an enhanced inflammatory
response.

A key finding from experimental mouse models was the hyperactivation of the NLRP3
inflammasome in TET2-deficient macrophages [9]. Normally, the inflammasome is activated in
response to pathogen-associated molecular patterns (PAMPs) or damage-associated molecular
patterns (DAMPs) [5, 21]. In TET2-deficient cells, even subthreshold concentrations of
lipopolysaccharide (LPS) or cholesterol crystals trigger massive inflammasome assembly, caspase-1
activation, and the maturation of IL-1p and IL-18 [24]. The mechanism of this hypersensitivity is
associated with hypermethylation and subsequent derepression of the NLRP3 (NOD-like receptor
family pyrin domain-containing protein 3) gene, as well as with increased expression of IL-1f and
IL-6 [15]. In addition, TET2 directly regulates the expression of genes involved in oxidative stress
and mitochondrial function, which also modulates inflammasome activity [32]. IL-1p, secreted by
activated macrophages, acts autocrinically and paracrinically, inducing the expression of hundreds
of genes, including IL-6, TNF, CXCL8 (C-X-C motif chemokine ligand 8), and PTGS2
(Prostaglandin-Endoperoxide Synthase 2). This results in a systemic pro-inflammatory background
with elevated levels of IL-6 and high-sensitivity C-reactive protein (hsCRP) [21]. In humans, carrying
a TET2-mutant CHIP is associated with significantly higher levels of IL-6 and hsCRP compared to
individuals without CHIP, and this effect persists after adjusting for age, sex, and body mass index
[13]. Concurrently with cytokine overproduction, TET2-deficient macrophages acquire a sustained
MI-like (classically activated) phenotype: they express high levels of CD86, iNOS, and TNF-a, and
low levels of M2 markers (CD206, Argl, IL-10) [15]. Furthermore, they lose the ability to perform
efferocytosis—the phagocytosis of apoptotic cells—which is critically important for resolving
inflammation and preventing necrosis in atherosclerotic plaques [31].

Pro-inflammatory cytokines produced by mutant macrophages exert multifaceted effects on the
vascular wall. IL-1p and TNF-a act on endothelial cells, reducing nitric oxide synthesis (endothelial
dysfunction) and increasing the expression of adhesion molecules—VCAM-1, ICAM-1, E-selectin,
as well as the chemokine MCP-1 [19]. This enhances the adhesion of circulating monocytes
(including non-mutant ones) to the endothelium and their migration into the intima. Within the
intima, mutant macrophages demonstrate increased uptake of oxidized low-density lipoproteins
(oxLLDL) via the scavenger receptors CD36, SR-A (Scavenger Receptor Class A), and LOX-1
(Lectin-like Oxidized Low-Density Lipoprotein Receptor-1), transforming into foam cells—a key
cellular component of atherosclerotic plaques [17]. This process is further enhanced by IL-1B-
mediated activation of lipoprotein receptors. In experimental models of atherosclerosis, the most
compelling data have been obtained by transplanting Tet2”/~ bone marrow into mice deficient in the
low-density lipoprotein receptor (Ldlr/") or apolipoprotein E (Apoe/), which were then fed an
atherogenic diet. In such studies, the area of atherosclerotic lesions in the aortic arch and aortic root
was 2-3 times greater compared to mice that received control Tet2*/* bone marrow [9, 29].
Histological analysis revealed an enlarged necrotic core, thinning of the fibrous cap, an increased
number of macrophages, and a reduced number of smooth muscle cells and collagen in the plaques
of Tet27/~ recipients, which is characteristic of unstable, “vulnerable” plaques [9, 27].

The transition from experimental models to human studies confirmed the clinical significance of
TET2-mutant CHIP. The first large-scale study linking CHIP to CVD was published in The New
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England Journal of Medicine in 2017. The authors analyzed data from four case-control studies
involving 4,726 patients with CHD and 3,529 controls, and found that CHIP carriage was associated
with a 1.9-fold increased risk of CHD (95% CI 1.4-2.7) [12]. In subgroup analysis, the strongest
association was observed for TET2 and ASXL1 mutations. [13] In a subsequent study by Bick et al.,
published in 2020, the exome sequences of 35,416 individuals from the UK Biobank without
cardiovascular disease at the time of enrollment were analyzed. CHIP (DNMT3A or TET2 mutations
with VAF > 2%) was identified in 1,079 (3.0%) participants, of whom 432 (1.2%) had large clones
(VAF > 10%). [3] Dorsheimer et al. (2019) examined 200 patients with chronic ischemic heart failure
(mean age 65 years). CHIP with VAF > 2% was identified in 38 individuals (18.5%). The most
common mutations were in DNMT3A (14 patients) and TET2 (9 patients). Over 4.4 years of follow-
up, the presence of TET2 or DNMT3A mutations increased the risk of death or hospitalization for
heart failure by 2.1-fold. [8] In a subsequent expanded study by Assmus et al. (2021) involving 419
patients with the same condition, VAF thresholds were identified at which clones begin to influence
prognosis: 1.15% for DNMT3A and 0.73% for TET2. Five-year mortality was 18% in patients
without mutations (VAF <0.5%), 29% in those with a single mutation above the threshold, and 42%
in those with mutations in both genes above the threshold values. [2] An important question is
whether the association between CHIP and CVD is causal or reflects common aging factors.
Mendelian randomization using TET2 germline variants associated with a CHIP-like phenotype
confirmed the causal role of TET2 loss of function in elevated IL-6 levels and CVD risk [6, 27]. This
reinforces the position of TET2-mutant CHIP as an independent risk factor.

Discussion

Taken together, the presented data suggest that TET2-mutant clonal hematopoiesis of undetermined
potential can be considered a novel and potentially modifiable risk factor for atherosclerotic
cardiovascular disease [16, 21, 29]. It is crucial that this risk is primarily mediated through
inflammatory mechanisms, which distinguishes CHIP from traditional metabolic factors [15, 16, 19].
Despite compelling molecular and epidemiological evidence, the implementation of the CHIP
concept into clinical practice faces a number of unresolved issues. The first of these is the
appropriateness of screening asymptomatic individuals. Currently, no clinical guidelines support
routine detection of CHIP in the general population, due to the lack of randomized trials
demonstrating the clinical benefit of such an approach. Furthermore, it remains unclear whether the
detection of CHIP will lead to a change in patient management strategies. At the same time, the
possibility of selective testing in patients with premature atherosclerosis or recurrent thrombotic
events without obvious risk factors is under discussion [2, 8, 16, 21]. A second important aspect is
the interpretation of variant allele frequency (VAF). Although an increase in VAF is associated with
an increased cardiovascular risk, there are no clear cut-off values for clinical decision-making [2, 6,
16]. An additional challenge is posed by the phenomenon of low-frequency clones (VAF <2%),
whose clinical significance remains a matter of debate [1]. A third consideration is the ethical issue
of patient disclosure. The detection of CHIP, especially when sequencing is performed for other
indications, creates a clinical dilemma: the patient is informed of the presence of a mutation with a
potential risk of hematologic transformation and cardiovascular events, yet the absolute risk remains
relatively low. This necessitates the development of standards for genetic counseling and accurate
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risk communication. The fourth issue concerns therapeutic strategies. Currently, there is no evidence
that the presence of CHIP should lead to a revision of standard lipid or blood pressure targets.
However, given the leading role of inflammation, the possibility of more active use of anti-
inflammatory strategies in this patient population is being discussed. In particular, IL-1p inhibition
has demonstrated a reduction in cardiovascular events in clinical trials, making this approach
promising for patients with CHIP, especially in the presence of a persistent inflammatory response
[21]. Thus, despite significant progress in understanding the role of TET2-mutant CHIP, its clinical
integration requires further prospective studies aimed at defining indications for screening, risk
stratification, and the development of targeted therapeutic approaches [11, 16, 25, 27, 28].

Conclusion

TET2 mutations within clonal hematopoiesis of undetermined potential are an important molecular
risk factor for atherosclerotic cardiovascular disease, acting through chronic inflammation. This
mechanism complements traditional views on the pathogenesis of atherosclerosis and highlights the
role of immuno-inflammatory processes. Despite compelling evidence, questions regarding
screening, VAF interpretation, and patient management remain unresolved. Therefore, further
research is needed to integrate CHIP into clinical practice and to develop personalized approaches to
prevention and treatment.

References

1. Acuna-Hidalgo, R., Sengul, H., Steehouwer, M., van de Vorst, M., Vermeulen, S. H., Kiemeney,
L. A. L. M., Veltman, J. A., Gilissen, C., & Hoischen, A. (2017). Ultra-sensitive Sequencing
Identifies High Prevalence of Clonal Hematopoiesis-Associated Mutations throughout Adult
Life. American journal of human genetics, 101(1), 50-64.
https://doi.org/10.1016/j.ajhg.2017.05.013

2. Assmus, B., Cremer, S., Kirschbaum, K., Culmann, D., Kiefer, K., Dorsheimer, L., Rasper, T.,
Abou-El-Ardat, K., Herrmann, E., Berkowitsch, A., Hoffmann, J., Seeger, F., Mas-Peiro, S.,
Rieger, M. A., Dimmeler, S., & Zeiher, A. M. (2021). Clonal haematopoiesis in chronic
ischaemic heart failure: prognostic role of clone size for DNMT3A- and TET2-driver gene
mutations. European heart journal, 42(3), 257-265. https://doi.org/10.1093/eurheartj/ehaa845

3. Bick, A.G., Weinstock, J.S., Nandakumar, S.K. et al. Inherited causes of clonal haematopoiesis
in 97,691 whole genomes. Nature 586, 763—768 (2020). https://doi.org/10.1038/s41586-020-
2819-2

4. Buscarlet, M., Provost, S., Zada, Y. F., Barhdadi, A., Bourgoin, V., Lépine, G., ... & Busque, L.
(2017). DNMT3A and TET2 dominate clonal hematopoiesis and demonstrate benign phenotypes
and different genetic predispositions. Blood, 130(6), 753-762. https://doi.org/10.1182/blood-
2017-04-777029

5. Cobo, I, Tanaka, T., Glass, C. K., & Ye, J. (2022). Clonal hematopoiesis driven by DNMT3A
and TET2 mutations: role in monocyte and macrophage biology and atherosclerotic
cardiovascular  disease. Current Opinion in Hematology, 29(1), 1-7. DOL
10.1097/MOH.0000000000000690

Page |78 www.americanjournal.org


https://doi.org/10.1016/j.ajhg.2017.05.013
https://doi.org/10.1093/eurheartj/ehaa845
https://doi.org/10.1038/s41586-020-2819-2
https://doi.org/10.1038/s41586-020-2819-2
https://doi.org/10.1182/blood-2017-04-777029
https://doi.org/10.1182/blood-2017-04-777029

American Journal of Technology and Applied Sciences
49, June- 2026

10.

11.

12.

13.

14.

15.

16.

Cronjé, H. T., & Gill, D. (2023). Role of Clonal Hematopoiesis of Indeterminant Potential—
Related Germline TET2 Variation in Inflammation and Cardiovascular Disease Risk: A
Mendelian Randomization Study. Arteriosclerosis, Thrombosis, and Vascular Biology, 43(6),
E227-E229. https://doi.org/10.1161/ATVBAHA.123.319259
Cull, A. H., Snetsinger, B., Buckstein, R., Wells, R. A., & Rauh, M. J. (2017). Tet2 restrains
inflammatory gene expression in macrophages. Experimental Hematology, 55, 56-70.e13. DOI:
10.1016/j.exphem.2017.08.001
Dorsheimer, L., Assmus, B., Rasper, T., Ortmann, C. A., Ecke, A., Abou-El-Ardat, K., Schmid,
T., Briine, B., Wagner, S., Serve, H., Hoffmann, J., Seeger, F., Dimmeler, S., Zeiher, A. M., &
Rieger, M. A. (2019). Association of Mutations Contributing to Clonal Hematopoiesis With
Prognosis in Chronic Ischemic Heart Failure. JAMA cardiology, 4(1), 25-33.
https://doi.org/10.1001/jamacardio.2018.3965
Fuster, J. J., MacLauchlan, S., Zuriaga, M. A., Polackal, M. N., Ostriker, A. C., Chakraborty, R.,
. & Walsh, K. (2017). TET2-loss-of-function-driven clonal hematopoiesis exacerbates
atherosclerosis in mice. Science, 358(6365), 842-846. DOI: 10.1126/science.aag1381
Genovese, G., Kihler, A. K., Handsaker, R. E., Lindberg, J., Rose, S. A., Bakhoum, S. F., ... &
McCarroll, S. A. (2014). Clonal hematopoiesis and blood-cancer risk inferred from blood DNA
sequence. New England Journal of Medicine, 371(26), 2477-2487. DOL:
10.1056/NEJMo0al1409405
Honigberg, M. C., Zekavat, S. M., Niroula, A., Griffin, G. K., Bick, A. G., Pirruccello, J. P.,
Nakao, T., Whitsel, E. A., Farland, L. V., Laurie, C., Kooperberg, C., Manson, J. E., Gabriel, S.,
Libby, P., Reiner, A. P., Ebert, B. L., NHLBI Trans-Omics for Precision Medicine Program, &
Natarajan, P. (2021). Premature Menopause, Clonal Hematopoiesis, and Coronary Artery
Disease in Postmenopausal Women. Circulation, 143(5), 410-423.
https://doi.org/10.1161/CIRCULATIONAHA.120.051775
Jaiswal, S., Fontanillas, P., Flannick, J., Manning, A., Grauman, P. V., Mar, B. G., ... & Ebert,
B. L. (2014). Age-related clonal hematopoiesis associated with adverse outcomes. New England
Journal of Medicine, 371(26), 2488-2498. DOI: 10.1056/NEJMoa1408617
Jaiswal, S., Natarajan, P., Silver, A. J., Gibson, C. J., Bick, A. G., Shvartz, E., ... & Ebert, B. L.
(2017). Clonal hematopoiesis and risk of atherosclerotic cardiovascular disease. New England
Journal of Medicine, 377(2), 111-121. https://www.nejm.org/doi/full/10.1056/NEJMoal701719
Ko, M., An, J., Pastor, W. A., Koralov, S. B., Rajewsky, K., & Rao, A. (2015). TET proteins and
5-methylcytosine oxidation in hematological malignancies. Immunological Reviews, 263(1), 6-
21. DOI: 10.1111/imr.12239
Li, S., Feng, S., Chen, L., Liu, Y., & Wang, H. (2020). TET2 deficiency drives macrophage
polarization to a pro-inflammatory phenotype and aggravates atherosclerosis. Biochemical and
Biophysical Research Communications, 529(3), 627-633. DOI: 10.1016/j.bbrc.2020.06.047
Libby, P., Sidlow, R., Lin, A. E., Gupta, D., Jones, L. W., Moslehi, J., Zeiher, A., Jaiswal, S.,
Schulz, C., Blankstein, R., Bolton, K. L., Steensma, D., Levine, R. L., & Ebert, B. L. (2019).
Clonal Hematopoiesis: Crossroads of Aging, Cardiovascular Disease, and Cancer: JACC Review
Topic of the Week. Journal of the American College of Cardiology, 74(4), 567-577.
https://doi.org/10.1016/j.jacc.2019.06.007

Page |79 www.americanjournal.org


https://doi.org/10.1161/ATVBAHA.123.319259
https://doi.org/10.1001/jamacardio.2018.3965
https://doi.org/10.1161/CIRCULATIONAHA.120.051775
https://www.nejm.org/doi/full/10.1056/NEJMoa1701719
https://doi.org/10.1016/j.jacc.2019.06.007

American Journal of Technology and Applied Sciences
49, June- 2026

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Moore, K. J., Sheedy, F. J., & Fisher, E. A. (2013). Macrophages in atherosclerosis: a dynamic
balance. Nature reviews. Immunology, 13(10), 709—721. https://doi.org/10.1038/nri3520
Moran-Crusio, K., Reavie, L., Shih, A., Abdel-Wahab, O., Ndiaye-Lobry, D., Lobry, C., ... &
Levine, R. L. (2011). Tet2 loss leads to increased hematopoietic stem cell self-renewal and
myeloid transformation. Cancer Cell, 20(1), 11-24. DOI: 10.1016/j.ccr.2011.06.001

Packard, R. R., & Libby, P. (2008). Inflammation in atherosclerosis: from vascular biology to
biomarker discovery and risk prediction. Clinical chemistry, 54(1), 24-38.
https://doi.org/10.1373/clinchem.2007.097360

Rasmussen, K. D., & Helin, K. (2016). Role of TET enzymes in DNA methylation, development,
and cancer. Genes & Development, 30(7), 733-750. DOI: 10.1101/gad.276568.115

Ridker, P. M., Everett, B. M., Thuren, T., MacFadyen, J. G., Chang, W. H., Ballantyne, C., ...
& Glynn, R. J. (2017). Antiinflammatory therapy with canakinumab for atherosclerotic disease.
New England Journal of Medicine, 377(12), 1119-1131. DOI: 10.1056/NEJMoal707914

Roth, G, Mensah, G, Johnson, C. et al. Global Burden of Cardiovascular Diseases and Risk
Factors, 1990-2019: Update From the GBD 2019 Study. JACC. 2020 Dec, 76 (25) 2982—
3021.https://doi.org/10.1016/j.jacc.2020.11.010

SanMiguel, J. M., Eudy, E., Loberg, M. A., Young, K. A., & Trowbridge, J. J. (2020). TET2-
mutant clonal hematopoiesis enhances the inflammatory response in monocytes. Blood
Advances, 4(19), 4695-4707. DOI: 10.1182/bloodadvances.2020002683

Sano, S., Oshima, K., Wang, Y., Katanasaka, Y., Sano, M., & Walsh, K. (2019). Tet2-mediated
clonal hematopoiesis accelerates atherosclerosis through inflammasome activation. Circulation,
140(8), 699-711. DOI: 10.1161/CIRCULATIONAHA.118.039088

Steensma, D. P. (2018). Ethical challenges of clonal hematopoiesis. Hematology: American
Society of Hematology Education Program, 2018(1), 97-102.
https://doi.org/10.1182/asheducation-2018.1.264

Steensma, D. P., Bejar, R., Jaiswal, S., Lindsley, R. C., Sekeres, M. A., Hasserjian, R. P., &
Ebert, B. L. (2015). Clonal hematopoiesis of indeterminate potential and its distinction from
myelodysplastic syndromes. Blood, 126(1), 9-16. DOI: 10.1182/blood-2015-03-631747

Tall, A.R., & Fuster, J. J. (2022). Clonal hematopoiesis in cardiovascular disease and therapeutic
implications. Nature cardiovascular research, 1(2), 116—124. https://doi.org/10.1038/s44161-
021-00015-3

Vlasschaert, C., Mackay, M., Silver, A. J., Lanktree, M. B., & Natarajan, P. (2024). TET2 clonal
hematopoiesis and vascular inflammation in humans. JAMA Network Open, 7(3), €e242135.
DOI: 10.1001/jamanetworkopen.2024.2135

Wang, Y., Sano, S., Yura, Y., Ke, Z., Sano, M., Oshima, K., Ogawa, H., Horitani, K., Min, K.
D., Miura-Yura, E., Kour, A., Evans, M. A., Zuriaga, M. A., Hirschi, K. K., Fuster, J. J., Pietras,
E. M., & Walsh, K. (2020). Tet2-mediated clonal hematopoiesis in nonconditioned mice
accelerates  age-associated cardiac  dysfunction. JCI  insight, 5(6), e135204.
https://doi.org/10.1172/jci.insight.135204

Young, A. L., Challen, G. A., Birmann, B. M., & Druley, T. E. (2016). Clonal hematopoiesis
harboring DNMT3A and TET2 mutations is associated with increased risk of cardiovascular
disease. Blood, 128(22), 1152.

Page | 80 www.americanjournal.org


https://doi.org/10.1038/nri3520
https://doi.org/10.1373/clinchem.2007.097360
https://doi.org/10.1016/j.jacc.2020.11.010
https://doi.org/10.1182/asheducation-2018.1.264
https://doi.org/10.1038/s44161-021-00015-3
https://doi.org/10.1038/s44161-021-00015-3
https://doi.org/10.1172/jci.insight.135204

American Journal of Technology and Applied Sciences
49, June- 2026

31. Yvan-Charvet, L., Ivanov, S., A-Gonzalez, N., & Randolph, G. J. (2021). Tet2 deficiency in
macrophages impairs efferocytosis and promotes atherosclerosis. Circulation Research, 128(3),
412-414.

32. Zhang, Q., Zhao, K., Shen, Q., Han, Y., Gu, Y., Li, X,, ... & Wang, Y. (2015). Tet2 is required
to resolve inflammation by recruiting Hdac2 to specifically repress IL-6. Nature, 525(7569),
389-393. DOI: 10.1038/nature15252

33. Zink, F., Stacey, S. N., Norddahl, G. L., Frigge, M. L., Magnusson, O. T., Jonsdottir, I.,
Thorgeirsson, T. E., Sigurdsson, A., Gudjonsson, S. A., Gudmundsson, J., Jonasson, J. G.,
Tryggvadottir, L., Jonsson, T., Helgason, A., Gylfason, A., Sulem, P., Rafnar, T.,
Thorsteinsdottir, U., Gudbjartsson, D. F., Masson, G., ... Stefansson, K. (2017). Clonal
hematopoiesis, with and without candidate driver mutations, is common in the elderly. Blood,
130(6), 742—752. https://doi.org/10.1182/blood-2017-02-769869

Page |81 www.americanjournal.org


https://doi.org/10.1182/blood-2017-02-769869

