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MiR-301a-5p modulates parathyroid hormone secretion in secondary hyperparathyroidism
possibly by regulating calcium-sensing receptor
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Abstract: Objective To explore the miRNAs that down- regulate calcium-sensing receptor (CaSR) in secondary
hyperparathyroidism (SHPT) and their effects on parathyroid hormone (PTH) secretion. Methods Whole transcriptome
sequencing was performed for 6 normal parathyroid tissue samples and 11 SHPT parathyroid tissue samples. Based on
bioinformatic prediction, we screened out 7 candidate miRNAs that regulate CaSR, among which the most likely miRNA for
CaSR regulation was identified by double luciferase test. We detected the differential expression of miR-301a-5p and CaSR
mRNA in SHPT and normal parathyroid tissue using qRT-PCR, and analyzed the correlation between their expressions and
serum PTH levels of the patients. Western blotting was used to detect the expression of CaSR protein in primary SHPT
parathyroid cells transfected with miR-301a-5p mimics or inhibitors, and the level of PTH in the supernatant of the cell culture
was determined. Results Among the preliminarily selected 7 miRNAs that potentially regulate CaSR (miR-15a-5p, miR-15b-5p,
miR-16-5p, miR-221-3p, miR-222-3p, miR-301a-5p and miR-503-5p), miR-301a-5p was significantly upregulated in SHPT
compared with normal parathyroid tissue (P<0.05), and its expression appeared to be positively correlated with PTH level, but
this correlation was not statistically significant (P>0.05); The expression of CaSR mRNA was significantly downregulated in
SHPT (P<0.05), and its expression tended to inversely correlate with the patient's PTH level, but the correlation was not
statistically significant (P>0.05). In primary culture of SHPT parathyroid cells, miR-301a-5p overexpression caused a significant
decrease of CaSR protein expression (P<0.05), and conversely, inhibition of miR-301a-5p expression increased the expression of
CaSR protein (P<0.05). Although miR-301a-5p overexpression did not significantly affect PTH secretion of the cells (P>0.05),
inhibition of iR-301a-5p expression strongly increased the secretion of PTH (P<0.05). Conclusion MiR-301a-5p affects PTH
secretion in SHPT possibly by regulating the expression of CaSR.
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Fig.4 Dual-luciferase results after transfection
with the mutant plasmids.
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Fig.5 Comparison of the relative expression of miR-
301a-5p in normal parathyroid gland and SHPT. *P<0.05.
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Fig.6 Comparison of relative expression of CaSR mRNA
in normal parathyroid gland and SHPT. **P<0.01.
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Fig.8 Correlation between CaSR mRNA and PTH levels.
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Fig.10 Expression of CaSR in each group in
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Fig.11 Expression of CaSR in each group in the
third experiment.
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%1 MiR-301a-5p-mimic Z8F0 mimic NC 48 3 X Western blot SR AYAERT RIE =

Tab.1 Relative expression of 3 Western blotting experiments in miR-301a-5p-mimic group and mimic NC group

CaSR's relative expression MiR-301a-5p-mimic group Mimic NC group t P
The first 0.10 0.24

The second 0.11 0.25 12.030 <0.001
The third 0.11 0.28

CaSR: Calcium-sensitive receptor.

%2 MiR-301a-5p inhibitor ZBFH inhibitor NC 48 3 )X Western blot SLBEHIFERT RiL =
Tab.2 Relative expression of CaSR in 3 Western blot experiments in the miR-301a-5p inhibitor group and

inhibitor NC group
CaSR's relative expression MiR-301a-5p inhibitor group Inhibitor NC group t P
The first 0.36 0.24
The second 0.35 0.23 4.344 0.012
The third 0.45 0.26

3 MiR-301a-5p-mimic BF0 mimic NC £8 3 R SLI84ARE_E7E TR PTH IR E

Tab.3 PTH concentration in cell supernatants in miR-301a-5p-mimic and mimic NC in 3 experiments (pg/mL)

PTH's comcentration MiR-301a-5p-mimic group Mimic NC group t P
The first 246.78 245.52

The second 287.75 310.75 0.624 0.566
The third 224.43 254.36

PTH: Parathyroid hormone.

4 MiR-301a-5p inhibitor B inhibitor NC 28 3 &k S236£HA_L5& A PTH K E

Tab.4 PTH concentration of supernatant of three experimental cells in the miR-301a-5p inhibitor group and

inhibitor NC group (pg/mL)

PTH's comcentration MiR-301a-5p inhibitor group Inhibitor NC group t P
The first >4173 1346.38

The second >4173 1314.46 189.200 <0.001
The third >4173 1294.59
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FYI 254 . MiR-301a-5p mimics 5 5828 AU fFokr (3
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SR ARSI A TR T . (LR ER
BP0t S, AT TR RGP 22 [ T REAF e SR 77
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I P ANES & A SEAR TR E  fEEH mRNA [
R, N i HRA T b
3.2 MiR-301a-5p Fif CaSR % B #9 % ik
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