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H i miR-466(a/b/c/e)-5p/3p MiRNAs 2 4 &1 & A 5 () miRNAs, FHHi-5p
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U7, miR-466 miRNAs w] B8 1] LLAE B 241 ZUrh 032 57 W i 428 e ¢ B 1
OREBP/NFATS k47 4% 53¢ Ja 3 ik % o FATRIHAT B 5T miR-466a 1155 5L/ il
Hh R I 6] /N BB 42 OREBP/NFATS ()48 35 RN U TR 4 HLA P 50

Fik il PCR M/NRIER ALY 1 miR-466a JEKTA, 41 BLih AN
B-actin promoter R yiEA4 i F ik ik pBact-miR-466a, 9% Jim PR 1 Py ) ik g )
W e BE DR BORETBCHS SR T B AR S8 32K O 2% FVB 1845 15 S5t IR e BE DR/ B
/N B PR 28 ol 1ok B R LR OE R 41 DNA 2T PCR Z0#7. il Real-time
RT-PCR #Jl] miR-466a. OREBP/NFAT5. AQP2. AQP3. UT-A2 fE#: LK /NS
JE b B S ol g 1.5-2 ml BF2EA (WT) Fil miR-466a 34 4E1K (miR-466a"")
/IS B R BRT LV W PRVBORT LTS A e 1 BB 1. 587 BEE . BT
JRZ LR T« (18R 1 259 0 o RSB B o AR e 8 JA1IS WT R miR-466a%
/INER 24 /INISIE ) (R K B3 N BRI PR A tH i o PRIK A g ) R R R 8
e WT HI miR-466a"" /) B IEVEST 0.4 pg/kg/mouse A MNEZE (ADAVP), Ik
BETE ST 29T RS 255 2 /N PRI LA AT PRI E T

G MO B T =AM A miR-466a % 5/l . Real-time RT-PCR 43
Hr & B, miR-466a"" /N B M Bz ORI 5 T+ OREBP/NFATS #RIA B WT [ T
30% (p < 0.001) F120% (p < 0.01), SMIT FKikEH WT B&{K T 40% (p < 0.001),
AQP2 Fe IR T WT 43 I T 26% (p < 0.05) #133% (p < 0.05), AQP3 ik
BEWT 23 IR T 30% (p<0.01) Fl146% (p<0.001), UT-A2 ik 4 WT [EA%
7 65% (p<0.01), UT-A3/5 KikmEE WT KT 50% (p<0.01) ,UTB Kk
B WT 2 BB T 14% (p<0.05) F130% (p<0.05). miR-466a"% /INEf, 24 /[N
I KRN WT 225 2ml (p < 0.001) ,24 /Ny AR A R 0 HE HE e e WT
THRZ 2% (p < 0.001).miR-466a%" I i dDAVP Hi & R 5E 4 WT K27 500
mOsmol/kg (p < 0.01). A, miR-466a"" /| ELIR W 2 P i & i WT /N BUR
WA TR B, RIS L 2 RS B JE AL WT /N RIS 27 BT BT
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Abstract

Background miR466(a/b/c/e)-5p/3p miRNAs are two groups of highly conserved
miRNAs, with virtually identical sequences in either the -5p group or the -3p group.
Bioinformatic analyses and our previous studies indicate that these groups of miRNAs
might participate in the post-transcriptional regulation of osmoregulatory transcription
factor OREBP/NFATS in the kidney. In this study, we created transgenic mice
overexpressing miR-466a-5p/3p and investigated the transcriptional regulation of
OREBP/NFAT5 by miR-466a-5p/3p and the impact of this regulation on renal
osmoregulation.

Methodology The DNA fragments of mouse miR-466a were amplified from mouse
genomice DNA through PCR amplification. The resultant PCR fragments were
subcloned into a vector containing the chicken B-actin promoter, generating the
miR-466a-5p/3p overexpression vector pBact-miR-466a. The DNA fragments suitable
for pronuclear microinjection were released by restriction enzymes Sall and Swal. In
order to determine the genotype of the transgenic founders (FVB background)
carrying the miR-466a transgene by PCR, genomic DNA of mice was extracted from
tails. The renal cortical and medullary expression of miR-466a-5p/3p, OREBP/NFAT5
and a few of the transcriptional target genes of OREBP were analyzed by real-time
RT-PCR. After that, water intake, urine excretion, urine and serum solutes of the WT

and miR-466a transgenic (miR-466a'""

) 8-week male mice were analyzed. We also
investigated the urine-concentrating ability by analyzing urine osmolality before and
after ADAVP (0.4 pug/kg/mouse) injection in male WT and miR-466a transgenic mice.

Results We have generated three lines of transgenic mice overexpressing
miR-466a-5p/3p. We also demonstrated that transgenic overexpression of
miR-466a-5p/3p greatly reduced the expression of OREBP/NFAT5 mRNA in both the
renal cortex and renal medulla, and a few OREBP/NFAT5-regulated genes were also

significantly affected. Overexpression of miR466a-5p/3p in transgenic mice caused

polyuria and polydipsia in transgenic mice, in part by repressing osmoregulatory
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transcription factor OREBP/NFAT5. And miR-466a-5p/3p transgenic overexpression
causes urine concentrating defects.

Conclusion Overexpression of miR466a-5p/3p in transgenic mice causes significant
down-regulation of osmoregulatory transcription factor OREBP/NFATS5 and its target
genes and results in defects in urine concentration and development of mild
phenotypes of polydipsia and polyurina that resemble diabetes insipidus in human.
miR466(a/b/c/e)-5p/3p therefore are important regulators of renal osmoregulation and

urine concentration.
Key words: miR-466a, OREBP/TonEBP/NFATS5, transgenic mice, diabetes insipidus
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