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Abstract: Aldosterone-producing adenoma is a subtype of primary aldosteronism. Recent advancements in multi-omics research
have led to significant progress in understanding primary aldosteronism at the genetic level. Among the various genes associated with
the development of aldosterone-producing adenomas, the KCNJS (potassium inwardly rectifying channel, subfamily J, member 5)
gene has received considerable attention due to its prevalence as the most common somatic mutation gene in primary aldosteronism.
This paper aims to integrate the existing evidence on the involvement of KCNJ5 gene in the pathogenesis of aldosterone-producing
adenomas, to enhance the understanding of the underlying mechanisms of aldosterone-producing adenomas from the perspective of

genetics, and to provide novel insights for the clinical diagnosis and treatment of aldosterone-producing adenomas.
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Fig. 1. Flow chart of aldosterone (ALD) generation in renin-angiotensin-ALD system (RAAS). When RAAS is triggered by a stimulus

such as low blood pressure and low serum sodium, glomerular cells secrete renin, which stimulates the liver to produce angiotensin I

(AngI). Ang I is converted to angiotensin II (Ang II) by angiotensin-converting enzyme (ACE), and Ang II binds to angiotensin receptors

on the surface of adrenocortical cell membranes, resulting in an increase in aldosterone production. MR: mineralocorticoid receptor.
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Fig. 2. Effects of KCNJ5 gene mutation on GIRK4 channels. Increased entry of extracellular Na” into the cell after the KCNJ5 mutation

causes depolarization of the cell membrane, which leads to the synthesis of the aldosterone synthase CYP11B2 and the opening of the

voltage-gated Ca”" channel, increases the intracellular Ca>* concentration in glomerular cells, activates the renin-angiotensin-aldosterone

system (RAAS), and leads to an increase of aldosterone production. GIRK4: G protein-activated inward rectifier potassium channel 4,

encoded by KCNIJ5.
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Fig. 3. Mutation map of KCNIJS5 gene locus. p.W126R mutation rate is in the lowest state, and p.R115W and p.E246G mutations affect
the insertion of Kir3.4 (i.e. GIRK4) into the cell membrane, which leads to the decreases of cell surface Kir3.4 amount, ultimately caus-

ing an overproduction of aldosterone.
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Table 1. Comparison of clinical symptoms and postoperative outcomes between patients with KCNJ5 gene mutations and non-KCNJ5

gene mutations

KCNIJ5 mutation Non-KCNJ5 mutation

Favored population

Age

Adenoma volume

Aldosterone level

Potassium level

Family history of preoperative hypertension
Postoperative systolic blood pressure
Postoperative diastolic blood pressure
Degree of heart damage

Postoperative benefits

Females No difference with gender
Younger Older

Big Little

Higher Lower

Lower Higher

Less common More commonly seen
Lower Higher

Higher Lower

Worse Lighter

More Passable

PP ——

& 4. SFRP2iili i Wnt/B-catenin{z 53 1545 il iz [ B

Fig. 4. Aldosterone production controlled by secreted frizzled-related protein 2 (SFRP2) through Wnt/B-catenin signaling pathway.

SFRP2 specifically competes for Wnt ligands and thus blocks the Wnt/B-catenin signaling pathway. T-cell factor/lymphoid enhancer

factor 11 (TCF/LEF11) transcription factors are the major end point mediators of Wnt/B-catenin signaling, promoting transcription of

downstream target genes.
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Table 2. Overview of mutations in primary aldosteronism (PA)-associated gene loci

Gene Mutant site Marginal notes
7p22 151997243, D7S531, D7S2521, D7S511, D7S481 This gene fragment was likely to be genetically
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ATP1A1 p.Phe100-Leul04del, p.Leul04Arg, p.Val332Gly °%; ATP1A1 was highly expressed in the adrenocortical
p.GluGlu-ThrAla963Ser “; p.Gly99Arg °'%; p.L104R™ zona glomerulosa and may be realized by deletion
mutations with base substitution mutations ™7
ATP2B3 Xq28, p.L425 V426del '; p.v426 V427del 10 ATP2B3 was expressed throughout the adrenal cortex
in the whole layer
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