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Lysine demethylase 5B transcriptionally regulates TREM1 in human cardiac fibroblasts
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Abstract: Background: A differential gene, triggering receptor expressed on myeloid cells 1 (TREM1), was identified in blood sequencing datasets from myocardial infarction patients and healthy controls. Myocardial fibrosis following myocardial infarction significantly contributes to cardiac dysfunction. Objectives: This study aimed to unveil the intrinsic regulatory mechanism of TREM1 in myocardial fibrosis. Methods: Mimicking pathology by angiotensin II (Ang II) treatment of human cardiac fibroblasts (HCFs), the impacts of TREM1 knockdown on its proliferation, migration, and secretion of the pro-fibrotic matrix were identified. Using the Human Transcription Factor Database (HumanTFDB) website, lysine-specific demethylase 5B (KDM5B) was found to bind to the TREM1 promoter, which was further validated through luciferase reporter and chromatin immunoprecipitation (ChIP). By promoting KDM5B overexpression, its effect on the regulation of TREM1 was examined. Results: TREM1 knockdown suppressed the proliferation, migration, and secretion of the pro-fibrotic matrix in HCFs upon Ang II treatment. KDM5B bound to the TREM1 promoter and upregulated its transcriptional expression. Furthermore, KDM5B overexpression reversed the regulation of the above cellular phenotypes by TREM1 knockdown. Conclusion: This study sheds light on the positive regulation of TREM1 by KDM5B, demonstrating their role in promoting myocardial fibrosis. This finding provides a theoretical foundation for understanding disease pathology and potentially advancing the development of new targeted therapies.
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Introduction

Myocardial fibrosis refers to a pathological process in which various physical and chemical stimuli, such as ischemic injury, pressure overload, and systemic inflammation, trigger excessive deposition of extracellular matrix (ECM) in the myocardial interstitium [1,2]. Cardiac fibroblasts, constituting 90%–95% of the myocardial interstitium, are indispensable for the normal function of the myocardium under normal conditions [3]. However, under pathological circumstances, such as exposure to angiotensin II (Ang II) [4,5], high glucose [6], and oxidative stress [7], cardiac fibroblasts undergo excessive proliferation and participate in myocardial interstitial remodeling through signal transduction pathways and the regulation of transcription factors [8–10].

Given the tight association between myocardial fibrosis, heart failure, and adverse outcomes [11], gaining a deeper understanding of the pathogenesis of myocardial fibrosis is essential for identifying new therapeutic targets. Nevertheless, there are currently no approved treatments directly targeting the excessive ECM or the cardiac fibroblasts responsible for its production [12].

Myocardial fibrosis following myocardial infarction significantly contributes to cardiac dysfunction in patients [13]. In the healing response after myocardial infarction, damaged tissue is flooded with fibrotic scars created by fibroblasts and myofibroblasts. On the positive side, reparative fibrosis is beneficial in preventing ventricular wall rupture. Nevertheless, fibrosis beyond the damaged site can cause aggravation of cardiac dysfunction [14]. The identification of the differential gene, triggering receptor expressed on myeloid cells 1 (TREM1), was based on bioinformatics analysis of blood sequencing datasets from myocardial infarction patients and healthy controls [15]. Previous reports have shown that TREM1 is upregulated in bleomycin-treated mouse alveolar epithelial cells, exerting pro-fibrotic effects in the lung by inducing cellular senescence [16]. Additionally, reducing TREM1 protein expression attenuates renal inflammation and fibrosis in rats subjected to unilateral ureteral obstruction [17]. The binding of soluble TREM1 to the membrane receptor ring guide receptor 2 activates downstream Smad2/3 and phosphatidylinositol-3-kinase (PI3K)/protein kinase B (Akt) signaling pathways, promoting hepatic stellate cell activation and liver fibrosis [18]. Based on these studies, the hypothesis of TREM1’s role in cardiac fibrosis was proposed.

Investigation via the Human Transcription Factor Database (HumanTFDB) website (http://bioinfo.life.hust.edu.cn/HumanTFDB) reveals that lysine-specific demethylase 5B (KDM5B) binds to the TREM1 promoter, thereby modulating the transcription and expression. KDM5B, a member of the KDM5 enzyme family, acts as a histone demethylase, catalyzing H3K4 demethylation. Interactions between KDM5 family members and transcription factors can localize them to specific genes, and they have also been shown to associate with multiple nuclear receptors and activate or repress target genes [19]. A prior study has demonstrated that KDM5B expression is upregulated in cardiac fibroblasts and myocardial tissue in response to pathological stress. Importantly, KDM5B deficiency significantly improves myocardial fibrosis and prevents adverse cardiac remodeling following myocardial infarction or pressure overload [20]. This study aims to unveil the intrinsic regulatory mechanism of the KDM5B/TREM1 axis in myocardial fibrosis, providing a theoretical foundation for understanding myocardial fibrosis pathology, and potentially advancing the development of new targeted therapies.

Methods and Materials

Cell culture and treatment

Human cardiac fibroblasts (HCFs, Cell Applications, Sigma-Aldrich, Shanghai, China) were maintained in Cardiac Fibroblast Growth Medium (Cell Applications, 316–500, San Diego, CA, USA). Additional 5% fetal bovine serum (Cell Applications, 026–100, San Diego, CA, USA) along with 1% penicillin-streptomycin (Gibco, Thermo Fisher Scientific, 15140122, Shanghai, China) constituted the complete medium. The incubator environment was set at a constant 37°C, 5% CO2. HCFs were exposed to 100 nM Ang II (Abmole, M6240, Shanghai, China) for 48 h to mimic pathological conditions [21].

For mechanistic studies, HCFs were transfected with short hairpin (sh)RNAs or pcDNA 3.1 vectors (Hanbio, Shanghai, China) to receive gene knockdown or overexpression. Scrambled shRNAs or empty vectors served as negative controls (marked as sh-NC and oe-NC). Sequences of shRNAs are listed in Table 1. HCFs (2 × 105/well) were plated one day before transfection. The mixture of Lipofectamine™ 2000 reagent (Thermo Fisher Scientific, 11668027, Shanghai, China) and shRNAs or vectors was supplemented into the wells to facilitate transfection, and the efficiency was identified after 48 h.
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Western blotting

HCFs were treated with RIPA buffer (Yeasen, 20101ES60, Shanghai, China), followed by centrifugation at 10,000 × g, 37°C for 5 min. The resulting supernatant was gathered and a spectrophotometer (NanoDrop 2000, Thermo Fisher Scientific, Shanghai, China) was applied for protein quantification. After SDS-PAGE, the separated samples were wet transferred onto the polyvinylidene fluoride (PVDF) membranes (Beyotime, Shanghai, China). After blocking with 5% skimmed milk for 2 h, the above membranes were incubated overnight at 4°C with primary antibodies. TREM1 (11791-1-AP) antibody was purchased from Proteintech (Wuhan, China), while KDM5B (A7772), α-smooth muscle actin (SMA; A1011), connective tissue growth factor (CTGF; A11456), Fibronectin (A16678) and GAPDH (A19056) antibodies were purchased from ABclonal (Wuhan, China). They were applied after a thousand-fold dilution. After the reaction with horseradish peroxidase (HRP)-conjugated anti-rabbit antibody (ABclonal, AS014, 1: 5000; Wuhan, China) for 1.5 h at 37°C, the blots were immersed in enhanced chemiluminescence (ECL) reagent (ABP Biosciences, LLC., FP300; Rockville, MD, USA) at room temperature and the intensity was quantified in ImageJ software (version 1.54).

Quantitative reverse transcription PCR (RT-qPCR)

TRIzol (Invitrogen, Thermo Fisher Scientific, 15596018; Shanghai, China) was added in HCFs for lysis and chloroform was added 5 min later. The sample was mixed thoroughly by shaking and centrifuged (12,000 × g, 15 min). The upper phase was gathered and isopropanol precipitated RNA. Following the SYBR Green One-Step qRT-PCR Kit (Beyotime, D7268, Shanghai, China) instructions, the one-step RT-qPCR reaction system, including reaction buffer, enzyme mix, primer mix, template RNA, low ROX, and RNase-free water, was set up on ice. The reaction tube was placed on the Real-Time PCR instrument (7500 Fast, Applied Biosystems, Thermo Fisher Scientific, Shanghai, China). RT was performed at 50°C for 15 min, and the pre-denaturation of the template was set at 95°C for 2 min, followed by a PCR reaction consisting of 40 cycles of 95°C for 15 s and 60°C for 30 s. Analysis proceeded using the Delta Delta cycle threshold (∆∆Ct) method [22]. See Table 2 for primer sequences.
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Cell counting kit-8 (CCK-8) assay

HCFs (5 × 103 per well) in a 96-well plate were stimulated with Ang II as afore-described. CCK-8 solution (10 μL; Yeasen, 40203ES76, Shanghai, China) was supplemented. A microplate reader (UH5700, Hitachi, Shanghai, China) was utilized for data acquisition at 450 nm.

5-ethynyl-2′-deoxyuridine (EdU) assay

HCFs (5 × 103 per well) in a 96-well plate were treated with Ang II for 48 h. They were incubated with a medium containing 10 μM EdU (Sangon Biotech, E607204, Shanghai, China) for 2 h, and paraformaldehyde (4%; Life-ilab, AC28L112, Shanghai, China) was added for fixation at room temperature. HCFs were permeabilized with Triton X-100 (0.5%; Invitrogen, Thermo Fisher Scientific, HFH10, Shanghai, China) for 10 min. The staining reaction mixture was prepared according to the instruction manual and it was used to treat HCFs for 30 min in the dark. Visualization of cell nuclei applied 4′,6-diamidino-2-phenylindole (DAPI, Biosharp, BL105A, Hefei, China) for 5 min. Photographs were obtained under a microscope (ECLIPSE 80i, Nikon, Tokyo, Japan) and positive cells were computed using ImageJ software (version 1.54).

Scratch assay

After HCFs were starved overnight and reached full confluency, scratches were created using a cell scraper. The remaining HCFs in the wound were removed by rinsing with PBS. HCFs were maintained at 37°C with medium containing 1% FBS and Ang II for 48 h and images were photographed initially and after 48 h under a microscope (ECLIPSE E100, Nikon, Tokyo, Japan).

Luciferase reporter

The TREM1 promoter fragment (−674~−689) was mutated, and the mutant along with wild fragments was constructed into the pGL3-basic reporter vector (Promega, E1751, Beijing, China). Co-transfection of KDM5B overexpression plasmids/oe-NC and the prepared reporter vector into HCFs proceeded. The values of Firefly and Renilla luciferase were acquired from the Dual-Luciferase Reporter Assay System (Promega, E1910, Beijing, China). The ratio of these two luciferase activity reflects the activity of transcription.

Chromatin immunoprecipitation (ChIP)

Formaldehyde was supplemented to the wells, mixed gently, and kept for 10 min to cross-link the target protein and DNA. DNA was fragmented by incubating at 37°C with micrococcal nuclease (MNase; Beyotime, D7201M, Shanghai, China) for 20 min and sonicated 3 times for 15 s each time. A small portion of the supernatant from the sonicated samples (centrifugation at 4°C, 12,000 × g, 5 min) was taken as Input, and KDM5B/lgG antibodies (CST, 15327 and 2729, 1:50, Shanghai, China) were incubated with the rest at 4°C overnight. Next, Protein A/G beads (Beyotime, P2083S, Shanghai, China) were supplemented to precipitate the protein-DNA complex in a slow oscillation for 1 h at 4°C. The beads were gathered via magnetic force and samples were eluted using buffer (1% SDS, 0.1 M NaHCO3) thrice at room temperature. The supernatants were combined and 5 M NaCl was applied to remove cross-links at 65°C for 2 h, including the previously retained Input, and then qPCR proceeded as described above.

Immunofluorescence assay (IF)

Following treatment with Ang II for 48 h, fixation of HCFs proceeded at room temperature with 4% paraformaldehyde (Life-ilab, AC28L112, Shanghai, China) for 15 min. Permeability with Triton X-100 (Invitrogen, Thermo Fisher Scientific Inc., HFH10, Shanghai, China) for 5 min and block with 1% BSA (Yeasen, 36102ES60, Shanghai, China) for 1 h were followed at room temperature. HCFs were incubated with Collagen I antibody (ABclonal, A5786, 1:200; Wuhan, China) overnight at 4°C, and then replaced with FITC-conjugated antibody (Abcam, ab6717, 1:3000, Shanghai, China) in the dark. Visualization of cell nuclei applied DAPI for 5 min. Photographs were obtained under a microscope (ECLIPSE 80i, Nikon, Tokyo, Japan), and the level of Collagen I was semi-quantified using ImageJ software (version 1.54).

Statistics analysis

The obtained data were analyzed for significance in the form of means ± standard deviations (n ≥ 3) in GraphPad Prism (version 9.0). The significance test for the two groups used the unpaired t-test. The rest used analysis of variance together with Tukey’s test. p < 0.05 represents significant.

Results

TREM1 level in response to Ang II

HCFs were subjected to Ang II to simulate pathological conditions. Ang II treatment induced significant increases in TREM1 levels, both mRNA and protein, in HCFs (Figs. 1A, 1B). By knocking down TREM1 expression in HCFs, its regulatory function was specifically studied in the subsequent assays. The sh-TREM1-1 group was chosen because its knockdown efficacy was better than that in the sh-TREM1-2 (Figs. 1C, 1D). Despite Ang II treatment, the sh-TREM1-1 group exhibited a significant reduction in TREM1 levels compared to the Ang II + sh-NC group (Figs. 1E, 1F).

[image: images]

Figure 1: Triggering receptor expressed on myeloid cells 1 (TREM1) level in response to angiotensin II (Ang II). (A) Quantitative reverse transcription PCR (RT-qPCR) and (B) western blotting reveal the impact of Ang II treatment on TREM1 levels in human cardiac fibroblasts (HCFs). (C) The mRNA and (D) protein levels of TREM1 in HCFs following transfection. (E) TREM1 mRNA and (F) protein levels in HCFs with TREM1 knockdown resulted from Ang II treatment. ***p < 0.001 vs. control; ###p < 0.001 vs. Ang II + short hairpin RNA (sh)-negative control (NC).

Impacts of TREM1 on the profibrotic phenotypes

Afterward, the impact of TREM1 knockdown on HCF viability and proliferation phenotypes was evaluated. CCK8 assay was used to determine the viability of each group of HCFs. Ang II treatment led to a marked increase in HCF viability, reflecting enhanced cell proliferation. TREM1 knockdown significantly reduced the level of cell proliferation in contrast with the Ang II + sh-NC group (Fig. 2A). EdU staining exhibited that the Ang II group had significantly more HCFs during the proliferation period than the control group, and the knockdown of TREM1 was beneficial in alleviating the increase in proliferation (Fig. 2B). Furthermore, HCF migration upon TREM1 knockdown was evaluated using scratch analysis. Ang II treatment enhanced the migration potential of HCFs, and the migration of HCFs with TREM1 knockdown was suppressed in contrast with the Ang II + sh-NC (Fig. 2C).
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Figure 2: Impacts of triggering receptor expressed on myeloid cells 1 on the proliferation and migration. (A) Cell counting kit-8 assay determines the viability of each group of human cardiac fibroblasts (HCFs), reflecting the level of cell proliferation. (B) 5-ethynyl-2′-deoxyuridine (EdU) staining shows the number of HCFs during the proliferation period, scale bar: 50 μm. (C) Scratch analysis reveals the migration potential of HCFs, scale bar: 100 μm. ***p < 0.001 vs. control; ###p < 0.001 vs. angiotensin II (Ang II) + short hairpin RNA (sh)-negative control (NC).

Extracellular matrices such as Collagen I contribute to the fibrotic process, and the level of Collagen I in HCFs was used to assess fibrotic propensity. IF results demonstrated that the Collagen I level was increased in the Ang II group, whereas TREM1 knockdown inhibited the increase of Collagen I level (Fig. 3A). Additionally, levels of several other proteins involved in fibrosis were measured to assist in assessing the degree of pro-fibrosis. α-SMA, CTGF, and fibronectin proteins increased sharply upon Ang II treatment, and TREM1 knockdown hindered the increase in the levels of these fibrosis-related proteins (Fig. 3B). These revealed that TREM1 knockdown weakened the pro-fibrotic phenotypes of HCFs, suggesting that TREM1 knockdown was beneficial to avoid myocardial fibrosis tendencies.
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Figure 3: Impacts of triggering receptor expressed on myeloid cells 1 on the pro-fibrotic matrix. (A) Immunofluorescence assay demonstrates the level of Collagen I in human cardiac fibroblasts, scale bar: 50 μm. (B) Fibrosis-related protein levels were assessed using western blotting. ***p < 0.001 vs. control; ###p < 0.001 vs. angiotensin II (Ang II) + short hairpin RNA (sh)-negative control (NC).

KDM5B positively promotes the transcriptional expression of TREM1

Furthermore, to explore the function of KDM5B, its level upon Ang II treatment was examined. Ang II could elevate KDM5B level in HCFs (Figs. 4A, 4B), and the binding site of KDM5B and TREM1 promoter was analyzed via the JASPAR (jaspar.genereg.net) (Fig. 4C). Through transfection, KDM5B was overexpressed or knocked down in HCFs (Figs. 4D, 4E), and sh-KDM5B-1 was selected for the subsequent assays. It was found that KDM5B overexpression increased TREM1 levels, while KDM5B knockdown decreased TREM1 levels (Figs. 4F, 4G). To confirm the relationship between TREM1 and KDM5B, luciferase reporter gene and ChIP assays were performed. Luciferase reporter gene results revealed that TREM1 promoter activity was low in both groups with mutant sites. In the wild-type groups, TREM1 promoter activity was higher in the TREM1-WT + oe-KDM5B group (Fig. 4H). In the ChIP assay, the KDM5B antibody was used to catch TREM1 DNA bound to the KDM5B protein. The result revealed that TREM1 was more enriched in the KDM5B antibody group compared to the lgG, indicating the binding of KDM5B to the TREM1 promoter (Fig. 4I).
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Figure 4: Lysine-specific demethylase 5B (KDM5B) positively promotes the transcriptional expression of triggering receptor expressed on myeloid cells 1 (TREM1). (A) The impact of angiotensin II treatment on KDM5B mRNA and (B) protein levels in human cardiac fibroblasts. (C) The binding site of KDM5B and TREM1 promoter. (D) KDM5B mRNA and (E) protein levels following transfection. (F) TREM1 mRNA and (G) protein levels following transfection. (H) Luciferase reporter assay reveals the regulation of TREM1 on KDM5B. (I) Chromatin immunoprecipitation reveals the binding between KDM5B and TREM1. ***p < 0.001 vs. control, overexpression (oe)-negative control (NC) or lgG; ##p < 0.01, ###p < 0.001 vs. sh-NC.

KDM5B reverses the effects of TREM1 knockdown

Afterward, to assess the regulation of KDM5B on TREM1, HCFs were co-transfected with sh-TREM1 and oe-KDM5B. Additional KDM5B overexpression promoted cell proliferation, as obtained from CCK8 (Fig. 5A) and EdU results (Fig. 5B). Scratch assay reflected that KDM5B overexpression also promoted cell migration (Fig. 5C).
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Figure 5: Lysine-specific demethylase 5B (KDM5B) reverses the impacts of triggering receptor expressed on myeloid cells 1 (TREM1) knockdown on human cardiac fibroblast (HCF) proliferation and migration. HCFs were co-transfected with short hairpin RNA (sh)-TREM1 and overexpression (oe)-KDM5B. Additional KDM5B overexpression promoted cell proliferation, as reflected by the (A) cell counting kit-8 and (B) 5-ethynyl-2′-deoxyuridine (EdU) assays, scale bar: 50 μm. (C) Scratch assay reflects the impact of KDM5B overexpression on cell migration, scale bar: 100 μm. ***p < 0.001 vs. control; ###p < 0.001 vs. Angiotensin II (Ang II); ++p < 0.01 vs. Ang II + sh-TREM1 + oe-negative control (NC).

IF and western blot displayed that additional KDM5B overexpression elevated Collagen I level (Fig. 6A), as well as α-SMA, CTGF, and Fibronectin protein levels (Fig. 6B). KDM5B overexpression partially reversed the alteration in the fibrotic phenotype of HCFs resulting from TREM1 knockdown.
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Figure 6: Lysine-specific demethylase 5B (KDM5B) reverses the effects of triggering receptor expressed on myeloid cells 1 (TREM1) knockdown on the secretion of the pro-fibrotic matrix. (A) Immunofluorescence assay demonstrates the impact of additional KDM5B overexpression on the level of Collagen I, scale bar: 50 μm. (B) Western blotting reveals the impact of additional KDM5B overexpression on fibrosis-related protein levels. ***p < 0.001 vs. control; ###p < 0.001 vs. Angiotensin II (Ang II); ++p < 0.01, +++p < 0.001 vs. Ang II + short hairpin RNA (sh)-TREM1 + overexpression (oe)-negative control (NC).

Discussion

Cardiac fibrosis represents a common feature of nearly all end-stage heart diseases [23], characterized by the accumulation of ECM in the myocardium. This pathological process increases the risk of arrhythmias and disrupts cardiac function to progression to heart failure [1]. Given the critical need to halt cardiac fibrosis progression to preserve cardiac function, there is a lack of approved therapies directly targeting the ECM. Ang II, as a locally regulated growth hormone, can promote the conversion of HCFs into myofibroblasts and promote the secretion of collagens and ECM [24]. Given studies showing that Ang II-mediated activation is a pivotal factor in myocardial fibrosis, Ang II was utilized to treat HCFs to construct the research model. In our study, we discovered that KDM5B regulates TREM1 transcription, leading to the promotion of fibroblast proliferation, migration, and secretion of the pro-fibrotic matrix. Under pathological stimulation, cardiac fibroblasts proliferate and migrate to the injured site, differentiate into myofibroblasts, and form scar tissue to replace the necrotic area. In the absence of cardiomyocyte death, continued activation of myofibroblasts will lead to excessive accumulation of ECM proteins in the interstitial space and form myocardial fibrosis [25]. Consequently, reducing TREM1 expression or its inactivation emerges as a potential strategy to inhibit fibrosis and target the ECM.

This study innovatively discovered the role of TREM1 in cardiac fibrosis. This finding can be supported by previous studies that found its involvement in cardiac dysfunction. For example, research indicates that TREM1 gene knockout reduced cardiomyocyte apoptosis and alleviated myocardial ischemia-reperfusion injury [26], while downregulation of TREM1 expression reversed doxorubicin-induced cardiotoxicity in rats [27]. Moreover, Boufenzer et al. [28] reported the potential of the synthetic peptide LR12, which suppresses TREM1 expression, to improve cardiac function after myocardial infarction. The mechanism is to hinder neutrophil aggregation and chemokine production. This suggests that immune activation following TREM1 inhibition may reduce post-myocardial infarction inflammatory responses, leading to improved prognosis. Additionally, serum TREM1 levels combined with interleukin-1β proved to be a valuable predictor of inflammatory cascade response in a study of patients undergoing cardiac surgery [29], highlighting TREM1’s potential as a predictor of heart disease.

It is noted that the regulatory axis of KDM5B and TREM1 was revealed in this article. From the perspective of a single gene, research on KDM58 is mainly concentrated in the field of oncology [19,30,31]. Fortunately, there is growing recognition of the function of KDM5B in cardiovascular diseases. For instance, elevated KDM5B levels have been observed in mouse hearts following aortic coarctation and in activated cardiac fibroblasts. The KDM5B inhibitor TK-129 has shown efficacy in inhibiting isoproterenol-triggered myocardial fibrosis in mouse models [32]. These findings indicate a detrimental role for high levels of KDM5B and TREM1 in the development of cardiac disease, and inhibiting their expression may benefit disease control.

Conclusion

In conclusion, our study sheds light on the positive regulation of TREM1 by KDM5B, demonstrating its role in promoting fibroblast proliferation, migration, and pro-fibrotic matrix secretion in myocardial fibrosis. However, the clinical significance of this regulatory axis in myocardial fibrosis, including its role in disease diagnosis and prognosis, warrants further investigation and exploration.
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TABLE 1

Sequences of short hairpin RNAs

Gene Sequence (5'-3")

sh- CCGGCCAGAAAGCTTGGCAGATAATCTCGAG

TREMI-1  ATTATCTGCCAAGCTTTCTGGTTTTTG
(selected)

sh- CCGGGTCAACCTTCAAGTGGAAGATCTCGAG
TREMI-2  ATCTTCCACTTGAAGGTTGACTTTTTG
sh- CCGGCCTCTCCAAGATGTGGATATACTCGAG

KDM5B-1  TATATCCACATCTTGGAGAGGTTTTTG
(selected)

sh- CCGGGCTCCCTTACTTTAGATGATACTCGAG

KDM5B-2 TATCATCTAAAGTAAGGGAGCTTTTTG

sh-NC  CCGGGCAAGCTGACCCTGAAGTTCATCTCGAG
ATGAACTTCAGGGTCAGCTTGCTTTTTG

Note: sh, short hairpin RNA; TREM1, triggering receptor expressed
on myeloid cells 1; KDM5B, lysine-specific demethylase 5B; NC,
negative control.
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TABLE 2

Primer sequences

Gene Sequence (5'-3")

TREM1 Forward GAACTCCGAGCTGCAACTAAA
(Homo) Reverse TCTAGCGTGTAGTCACATTTCAC
KDMS5B Forward AGTGGGCTCACATATCAGAGG
(Homo) Reverse CAAACACCTTAGGCTGTCTCC
GAPDH Forward GACTCATGACCACAGTCCATGC
(Homo)

Reverse

AGAGGCAGGGATGATGTTCTG

Note: TREM1, triggering receptor expressed on myeloid cells 1;
KDMS5B, lysine-specific demethylase 5B.
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