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#1725 GNRHR %5i% qPCR CTHERLT=EZA, APA-NM TH EIZEETH 72 (P <0.05), £7o. APA-NM (ZHW\ T,
GnRH (2X57 VRATuy ERRIIAEIZE -T2 (P < 0.05), APA-NM @ 55.6%, APA-KCNJ5 @ 0%7%3 positive
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A . APANM __APA-KCNJS
1234567 8[91011121314)

5 10 15
gene expression

B More than 2-fold regulated genes
gene symbol fold-increase
BAI3 4.30
GNRHR 3.83
PTGFR 3.73
PAXS 3.12
AVPR1A 3
GPR56 2.51
SSTR2 2.50
CNR1 2.27
BAI2 2.26
TAS2R43 2.19
GPR123 2.16
TAPTI1 2.10
VIPR2 0.43
NPY 0.04

Fig.l. ~A 707 LARHTHESR, A. ~A7aT7 VAT LA —h=y 7, B. APA-NM & APA-KCNJ5 DT 2 {%LL |
FEBLEN R DB T
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Fig. 2. GNRHR #$Hl& GnRH #II2 L 57 VR AT Fig. 3. s 1-# A7 B A7 GNRHR %81 (A) & GnRH #if4iz X

s BRSO

57 NVRAT Ry ERER(B),

Table 1. BRE L =

\’z:li tl};)[;e KCN (.:1 S=n121:;t)atlon Pvalue
gender (women / men) 2/8 17/9 0.025
age 56.0 (43.0-61.3) 47.5 (40.3 - 57.5) 0.349
mutation type (G151R /L168G) 13/13
serum K levels (mEq/L) 3.3 (2.8-3.6) 3.0(2.7-3.6) 0.929
number of menopause 2 2
adenoma diameter (mm) 12.2 (9.6 —18.8) 13.7(11.2-17.4) 0.448
plasma aldosterone concentration (PAC, pg/ml) 385.5 (232.5-517.3) 442.0 (220.8 - 739.5) 0.502
plasma renin activity (PRA, ng/ml/hr) 0.25(0.10 — 0.40) 0.30 (0.18 — 0.40) 0.405
aldosterone renin ratio (ARR) 1200.4 (590.0 —3595.0) 1547.5 (984.8-2572.5) 0.872
ARR after captopril test 510.0 (271.2-1024.2)  1122.0 (642.5-2970.0)  0.035
PRA after upright furosemide loading test 0.45(0.23 - 0.88) 0.50 (0.30 — 0.80) 0.922
PAC after saline loading test 201.0 (144.0 - 504.0) 222.5 (130.0 - 509.0) 0.956
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(women vs. men)
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(per 10 year)
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(per 1 mEq/L)

adenoma diameter
(per 10 mm)

KCNJ5 mutation
(no mutation vs. KCNJS mutation)

-0.02(-0.59—0.54) P=0.940
—_——
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"
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20 -15 -1.0
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Summary

Objectives: Some aldosterone-producing adenoma (APA) has somatic mutation in KCNJ5 coding for
inwardly rectifying K channel (Kir3) which is mediated by G protein-coupled receptors (GPCRs). We aimed to
detect novel genes associated with GPCRs in APA, and elucidate the mechanisms underlying aldosterone
production.

Methods: Microarray analysis targeting GPCR-associated genes was conducted using APA without known
mutations (APA-NM) samples (rz = 8) and APA samples with the KCNJ5 mutation (APA-KCNJ5; n =6). Since
gonadotropin-releasing hormone receptor (GNRHR) was one of the highest expression in APA-NM by microarray
analysis, we investigated the effects of gonadotropin-releasing hormone (GnRH) stimulation on aldosterone
production.

Results: Expression levels of mRNAs encoding GNRHR were highest in APA-NM samples according to our
microarray analysis. The quantitative polymerase chain reaction (QPCR) assay results revealed higher GNRHR
expression levels in APA-NM samples that in APA-KCNJ5 samples (P < 0.05). There was a significant and
positive correlation between GNRHR expression and aldosterone increase via GnRH stimulation according to
univariate and multivariate analyses. Consistent with the correlation, patients with APA-NM (n = 9), which
showed GNRHR mRNA levels, had significantly higher GnRH-stimulated aldosterone response than those with
APA-KCNJ5 (n = 13) (P < 0.05). We observed an aldosterone response in 55.6% (5/9) of patients with
APA-NM, while none of the APA-KCNIJ5 patients exhibited an aldosterone response. A partial aldosterone
response was seen in 22.2% (2/9) and 23.1% (3/13) of APA-NM and APA-KCNJ5 patients, respectively. Multiple
regression analysis revealed that the presence of the KCNJ5 mutation was linked to GNRHR mRNA expression (3
=0.94 and P <0.01). HACI1S5 cells with KCNJ5 gene carrying T158 A mutation exhibited a 0.64-fold increase in
GNRHR expression than that in control cells (P < 0.05).

Conclusions: We clarified increased expression of GNRHR in APA-NM, and the expression positively
correlated with aldosterone production mediated by GnRH stimulation. Aberrant GNRHR expression in APA-NM

could be one of the mechanisms by which aldosterone production is modulated.
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