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LncRNA ATP6VOE2-AS1 regulates mitophagy through PINKI in renal tubular
cells under hypoxia condition
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Background: Mitophagy activation is crucial for hypoxia signaling in acute kidney injury (AKI).
Selective removal of damaged mitochondria is mediated through a concerted function of coding and
non-coding RNA expressions. Insights on HIF-1a signaling in IncRNA-regulated mitophagy
mechanism are not known. The study aims to investigate the role of hypoxia-inducible factor 1a
(HIF-1a) regulated long non-coding RNA (IncRNA) ATP6VOE2-AST1 in acute kidney injury (AKI)
by examining its effect on mitophagy.

Methods: Mitophagy proteins (PINK1, p-PARKIN, LC3) were determined through western blot
analysis. Immunofluorescence studies of PINK1 mitochondrial translocation and LC3/TOMM20
localization were determined using confocal analysis. HIF-1a interaction with IncRNA-ATP6VOE2-
AS1 through promoter binding activity was evaluated through chromatin immunoprecipitation
analysis. RNA interaction between IncRNA-ATP6VOE2-AS1 and PINK1 was analyzed by dual-
luciferase reporter assay.

Results: Hypoxia upregulated PINK1, p-PARKIN, LC3 expressions, and mitophagosome in HK-2
cells. Bioinformatics, and real-time PCR are used to identify the candidate IncRNA ATP6VOE2-
ASI. Overexpression and knockdown studies of hypoxia-regulated IncRNA-ATP6VOE2-AS1
significantly regulated PINK1/p-PARKIN expressions, subsequent PINK1 mitochondrial co-
localization, and mitophagosome formation. shHIF-1a knockdown in HK-2 cells reveals that HIF-
la mediates PINK1/p-PARKIN mitophagy regulation under hypoxic conditions. In detail, HIF-1a
binds to the promoter of IncRNA-ATP6VOE2-AS1 and down-regulates its expression under
hypoxia. Deficiency of both HIF-1a and IncRNA-ATP6VOE2-AS1 reverted shHIF-1a mediated
suppression of PINK 1 expression and mitophagosome formation. Further, ATP6VOE2-AS1 post-
transcriptionally regulates PINK1 expression by RNA-RNA interaction.

Conclusion: Altogether, our study shows novel findings on the HIF-1a mediated IncRNA-
ATP6VOE2-ASI in hypoxia-induced mitophagy regulation in the renal tubular cells. Thus,
downregulated ATP6VOE2-AS1 expression with subsequent mitophagy activation is critical for
hypoxia-induced mitophagy regulation through HIF-1a/ATP6VOE2-AS1/PINK1 axis.

Key words: Mitophagy; IncRNA; ATP6VOE2-AS1; PINK1; Acute kidney injury; HIF-1a
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Mesothelial Cells on Aligned Nanofiber web Scaffolds for Mesothelial Tissue
Engineering
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Background :

A previous study indicated that mechanical loading could maintain the phenotype and innate
elongated cell morphology of tenocytes to increase expression of tendon-specific genes as well as
synthesis of marker proteins. The normal abdominal wall is in an intermittent stretched state, so we use
the tensile status to cultivate cells. In vitro, via this biophysical beacon from mechanical loading,
dynamic cell culture may increase cell proliferation rate and cell phenotype maintenance compared to
static culture. Specifically, due to the unique anisotropic structure and biomechanical properties of
peritoneum, the ideal scaffold for mesothelial tissue engineering should have a similar form and possess
comparable physical properties that can improve the quality of engineered mesothelial tissue.

Methods :

For random nanofibers, the nanofibers were collected with a grounded static collector covered with
aluminum foil. For aligned nanofibers, a grounded rotational drum covered with aluminum foil was
used at 2500 rpm rotation rate. An aliquot of 10 ul of a cell suspension (10 cells/ ml) is seeded onto the
surface of the electrospun web. In vitro SEM analysis, DNA quantification, and quantitative real-time
polymerase chain reaction (QPCR) were used to examine and further discuss cell viability, morphology,
and gene performance on the network.

Results :

The aligned configuration demonstrated a significantly higher count of mesothelial cells compared to
the random configuration at both time points. From the SEM observations of the cell-seeded scaffolds,
the mesothelial cells were mostly polygonal in shape, resembling a typical cobblestone pattern of
mesothelial cells, on day seven. Comparing day three and seven, the cells became more elongated, but
the general phenotype remained. More cells, together with their secreted ECM, were also found to
attach to the surface on day seven. The quantitative real-time polymerase chain reaction (QRT-PCR) to
quantify the relative (normalized to day 1) gene expression levels of calretinin, E-cadherin, vascular
endothelial factor (VEGF), and intercellular adhesion molecule (ICAM-1) by mesothelial cells in
GHCS random and aligned nanofiber membrane scaffold. The glyceraldehyde 3-phosphate
dehydrogenase (GAPDH) was used as a control

Conclusions :

The structure of the aligned webs produced more mimic the topology and porosity of basal lamina. The
porosity of electrospun webs seems too small to provide enough space for cell ingrowth. In addition to
its low toxicity, biodegradability, and biocompatibility, chitosan is also known for its similarity to ECM,
which results in positive effect on cell growth, so the PCL/chitosan composite web was fabricated. The
culture of mesothelial cells in the aligned webs makes the performance of mesothelial marker genes
significantly better than random webs.

Choosing the aligned webs for in vivo studies, the cell/web construct was used for the transplantation
of allograft mesothelial cells for mesothelium reconstruction in rats. A mesothelium layer similar to
the native mesothelium tissue could be obtained 7 days post-implantation, based on H&E and IHC
staining.

Key words :

Mesothelial cell, Aligned nanofibers , Polycaprolactone, Chitosan, Electrospinning
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TREM-1 Mediates Inflammation and Vascular Calcification Following Chronic
Kidney Disease
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Background :

Vascular calcification, is an important risk factor for cardiovascular events in chronic kidney disease
(CKD) patients. A growing body of research indicated that innate immunity and sterile
inflammation plays a pivotal role in the pathogenesis of cardiovascular disease. A receptor of the
immunoglobulin superfamily, triggering receptors expressed on myeloid cells-1 (TREM-1) was
shown to amplify the sterile inflammation of cardiovascular disease, which hence makes it is

possible as an important factors of vascular calcification in patients with CKD.
Methods -

In this study, we examined the role of triggering receptor expressed on myeloid cells-1(TREM-1) in
orchestrating the inflammatory response that follows CKD process by invitro and invivo studies
(animal and clinical studies).

Results :

High phosphate medium could increase the TREM-1 mRNA expression of rat vascular smooth
muscle cells. After CKD, TREM-1 expression is upregulated in the vascular wall of Rat and
Humans. There are also increased numbers of CD 68 cells with TREM-1 colocalization in the
vascular walls in the CKD models. The soluble form of TREM-1 (sTREM-1), a marker of TREM-1
activation, is detectable in the serum of patients having end stage renal disease under hemodialysis,
and its concentration are correlated with the severity of vascular calcification. TREM-1
pharmacological inhibition using a synthetic peptide (LP17) dampens invitro rat vascular cells
osteogenic trans differentiation and vascular calcification of CKD rat models, limits inflammatory

cells recruitment to the vascular walls.
Conclusions :

These data suggest that TREM-1 could constitute a new therapeutic target of vascular inflammation

and cardiovascular disease during CKD process.
Key words -

TREM-1; innate immunity; Inflammation; vascular calcification; chronic kidney disease.
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The Role of FNDC5/Irisin Deficiency in Exacerbating Mitochondrial Dysfunction

and Diabetic Nephropathy
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Background : This study investigates the role of FNDC5/irisin in diabetic nephropathy (DN),
focusing on mitochondrial function and oxidative stress responses in a murine T2DM model and
examining the effects in mesangial cells and podocytes under high glucose conditions.

Methods : FNDCS5 knockout (KO) mice were generated using CRISPR/Cas9 and induced with
T2DM through a high-fat diet and streptozotocin injection. Mitochondrial function, lipid
peroxidation, and apoptosis markers were assessed in renal tissues. Additionally, cultured mesangial
cells and podocytes were exposed to high glucose to evaluate irisin’s protective effects on cellular
structure, mitochondrial integrity, and function.

Results : FNDC5 KO T2DM mice showed significant mitochondrial dysfunction in renal tissues,
including elevated lipid peroxidation, reduced PGC-1a expression, and increased apoptosis. In
mesangial cells, high glucose led to decreased FNDC5 expression and impaired mitochondrial
dynamics, with increased fission and reduced fusion gene expression, which were further
exacerbated in FNDC5-deficient cells. Podocytes exposed to high glucose displayed disrupted
mitochondrial morphology, increased oxidative stress, and fragmentation, which FNDC5/irisin
appeared to mitigate by preserving mitochondrial structure and function.

Conclusions : FNDC5/irisin deficiency aggravates DN by intensifying mitochondrial dysfunction
and oxidative stress in diabetic conditions, with specific impacts on mesangial cells and podocytes.
These findings suggest that targeting FNDC5/irisin pathways may offer a therapeutic approach to
mitigate DN progression by preserving mitochondrial integrity and cellular health.

Key words :

FNDCS, Irisin, Mitochondrial dysfunction, Lipid peroxidation, Apoptosis, Type 2 diabetes mellitus,
Diabetic nephropathy.
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The impact of balance solution on the outcomes of incident peritoneal dialysis
patients
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Background :

The aim of the study is to investigate the effects of balance solution on the risks of technique
failure, death, and the first episode of peritonitis in incident peritoneal dialysis (PD) patients.
Methods :

From the database of National Taiwan Health Insurance, newly diagnosed end-stage kidney disease
patients receiving PD for at least 90 days from 2009 to 2020 were identified. These patients were
grouped as balance solution users and balance solution non-users. The risks of death, technique
failure and the first episode of peritonitis were compared between two cohorts by the end of 2020.
Results :

Compared to the non-users, the balance users had significant lower risks of technique failure (130.4
vs.173.3 per 1000 person-years; adjusted hazard ratio (HR) = 0.76, 95% confidence interval (CI) =
0.67-0.86) and mortality (159.6 vs. 193.6 per 1000 person-years; adjusted HR = 0.81, 95% CI =
0.73-0.91). However, the balance users had a significant higher risk of the first peritonitis episode
(adjusted subhazard HR = 1.22, 95% CI = 1.05-1.41) with considering death as a competing risk,
compared to non-users. The risk increased further in diabetic PD patients (adjusted subhazard HR =
1.46, 95% CI=1.20-1.78).

Conclusions :

Balance solution was associated with lower risks of technique failure, and mortality, but an
increased risk of the first episode of peritonitis.

Key words -

Balance solution; mortality; peritoneal dialysis; peritonitis; technique failure.
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Kidney outcome with SGLT2 inhibitor versus DPP4-inhibitors use in type 2

diabetes adults with obesity
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Background :

This study investigated whether SGLT21i (sodium-glucose cotransporter 2 inhibitor) is superior to
DPP4i (dipeptidyl peptidase-4 inhibitors) among type 2 diabetes (T2D) patients with obesity.
Methods :

This retrospective cohort used electronic medical records from National Cheng Kung University
Hospital, during 2015/1/1-2023/11/30. Adult T2D patients with obesity (BMI>=25) who stably
prescribed SGLT2i or DPP4i from 2016/1/1 to 2023/5/31 were identified. The index date was
defined as the first date of having SGLT2i or DPP4i. The composite renal outcomes and individual
subtypes including progression to eGFR< 10 mL/min/1.73m?, end-stage renal disease, renal
transplant, and 40% declined of eGFR from baseline were considered as outcome of interests. After
propensity score matching, the Cox propositional hazard model was performed to illustrate the
relative prevention of renal events occurred between SGLT2i and DPP4i use presenting by hazard

ratios with 95% confidence interval.

Results :

A total of 3,000 and 3,447 obese T2D patients were identified in the SGLT21 and DPP41 groups,
respectively. SGLT2i group and DPP4i group were 1:1 matched by propensity score. Compared
with 2192 patients in DPP41 group, 2192 patients in SGLT21 group had lower composite renal
outcome (hazard ratio [HR], 0.66 [95% CI, 0.57-0.75]).

Conclusions :

SGLT2i-based regimens have the lower risk for composite renal outcomes, compared with DPP4i-
based regimens in Taiwanese T2D patients with obesity.

Key words :

Obesity, Diabetes, Sodium-glucose cotransporter 2 inhibitor, Dipeptidyl peptidase-4 inhibitors.
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