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Inhibition of miR-802 on insulin secretion by targeting Hnf1B

WANG Danwei, ZHANG Fangfang, JIN Liang”, WU Jie™ "
School of Life Science and Technology, China Pharmaceutical University, Nanjing 210009, China

Abstract To investigate the effect of miR-802 on insulin secretion by islet B cells and its mechanism, miR-802
was overexpressed or knocked down in primary islet cells and Min6 cells via transfecting miR-802 mimic and
miR-802 inhibitor, respectively. The effect of miR-802 on insulin secretion was detected by ELISA. The target
gene of miR-802 was confirmed by miRNA target gene database prediction, luciferase report and Western
blot. The function recovery experiment was carried out to clarify the mechanism of miR-802 regulating B cell
secretion of insulin. The results showed that overexpression of miR-802 in islet primary cells and Min6 cells
inhibited insulin secretion. qPCR and Western blot showed that miR-802 inhibited insulin secretion by inhibiting
the transcription and translation of the target gene, hepatocyte nuclear factor 13 (HnflB).

Key words miR-802; insulin secretion; Hnf1B; target gene
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Table 1 Sequence used for luciferase report assay

vert _72/) , miRBase ( http://www. mirbase. org/) ,
miRwalk ( http;//mirwalk. umm. uni-heidelberg. de/)
P32 T miR-802 ¥ E AUFEIED , F ] Bibiserv2 (ht-
tps://bibiserv. cebitec. uni-bielefeld. de/rnahybrid/)
TR S miRNA 9255 A HhRE , F  2) ry§E
FeIN G AL & B AL A H B R Bery 3"-UTR 1
Fe , N LA A TR W BT U5 1 497 (Hnf1 B-WT-
F/R) TR R 7 R 56t E 5 BR8N T
FNZANL A, B L A Be (HnfIB-MU-F/R) , Fr
B 59 bp, FPAIANER 1 FizR

Primer Sequence(5'—3")
Hnfl B-WT-F CTAGTAACTGATGCAAAAACTTGAATCTGTTACTGAAATAAGATGAGGACCAAGGAGGA
Hnfl B-WT-R AGCTTCCTCCTTGGTCCTCATCTTATTTCAGTAACAGATTCAAG TTTTTGCATCAGTTA
Hnfl B-MU-F CTAGTAACTGATGCAAAAACTTGAATCTACCGTCAGAATAAGAT GAGGACCAAGGAGGA
Hnfl B-MU-R AGCTTCCTCCTTGGTCCTCATCTTATTCTGACGGTAGATTCAAGTTTTTGCATCAGTTA

WT:wild type; MU : mutant ; F ; forward ; R ; reverse

W5 U BRBEIR K (] T4 DNA J4 HefifE IR
K5 D) 5 B pMIR-REPORT Ji Ay 717 3% %
HAL, I8 e A 2E K 3 A B8, i RO R
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Table 2 Primers used for qPCR

Primer Sequence (5'—3")

Hnfl B-F CCCCTCACCATCAGCCAAG

Hnfl B-R GGTTCTGAGATTGCTGGGGATT
CYC-F GAGCTGTTTGCAGACAAAGTTC
CYC-R CCCTGGCACATGAATCCTGG
miR-802-F CGGCGTCAGTAACAAAGATTC
miR-802-R TATGGTTTTGACGACTGTGTGAT
u6-F CAGCACATATACTAAAATTGGAACG
U6-R ACGAATTTGCGTGTCATCC

2.7 FxMyE

7 NCBI %4 % Hh £ #% Hof1 B () 4555 )7 51, LA
Min6 4 fif i) cDNA 1E R AR 97 3 HnflB ) 2 i
X ,HnflB 24 1 599 bp, FIJ F F1 s 8] i i 5] & ol
WA BI04 R B, 1 peDNAS. 1 ( + ) B3
TRJFORL B SRS 2 i e BEFND peDNA3. 1( + ) Jikr



102 Y@ & X F2H Journal of China Pharmaceutical University 2020,51(1) :99 — 106

F51 4%

F BamH T #1 Xho 1 47X Y] (37 CHEFYI6 h) ,
K V) e B0 SR F R [0, A TADNA 34 43¢ i fy
FORLANFr BT 37 Cab i i #2 12 h, 425 /Y BokL
A Z RN 5 A TR, POIBCRRL 5 B B I ), B 2
fR 3k 2 3K KL fir 4 4 over-Hnf1 B[] i) 25 2 1Y
pecDNA3. 1( + ) YE & over-Hnfl B [ X} B& i 7, Fil

Table 3 Primers used for PCR
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Over-Hnfl B-F
Over-Hnfl B-R
Sh-Hnfl B-F
Sh-Hnfl B-R
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Figure 1 qPCR verified the transfection efficiency of miR-802 in Min6 cells (A) and islet primary cell (B) (x +s,n=3)

A:Relative miR-802 level in Min6 ;B ;Relative miR-802 level in islet
TP < 0.001
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Figure 2 Effect of miR-802 on insulin secretion of Min6 (A) and primary islet cells (B) (x +s,n=3)

*P<0.05;"" P<0.01;"*" P<0.001

3.3 miR-802 ¥z ik K 947 ¥ ik

FIFH miRNA SR RS 2 F500 miR-802 f 1%
FERIIEP | 554 miR-802 XM B NI A 2
fiE, i 6t HnflB 2 miR-802 Ay 7E#EHL A, i ok
{4 Bibiserv2 T 434, & P miR-802 5 HnflB
AR PSS A B R AE N -91. 7 kI/mol, i HnflB
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80 ==

Relative luciferase activity/%
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Figure 3  Prediction and preliminary verification of miR-802 target gene

5 miR-802 (45 & A mi BoA & B AR~ 1k (13-
A) TR BF U 5 22 M 4T o 2 DR RS 00 405 2R Wk
Hnf1 B 2 K 15 ' 3 i B AH XF 2 6 5 JiE BE 4% 9
miR-802 UM, {HAE 7 miR-802 1) f 571) 34 53
(F3-C) o R4 ED] HnflB Af fEJE miR-802
LA

miR-802

3'A ¢
Seed sequences O
Mus musculus GAAU--UUAUUACUGAG

Homo sapiens GAAU--UUAUUACUGA G

Rattus norvegicus  GAAU--UUAUUACUGAG

5'... AUUUAUAAAA {GUUACUGAL...3' HnflB-WT

3'... UACUUAGAAA { CAAUGACUY....5 ' miR-802

5'... AUUUAUAAAA -AGGCACGC...3' HnflB-MU

mmmm  Mimic NC
miR-802 mimic

wmsss inhibitor NC
miR-802 inhibitor

HnflB-Mu

A : Target binding free energy of miR-802 and Hnfl B was predicted and analyzed by bibiserv2 ;B Target binding sequence of miR-802 and Hnfl B was

predicted by targetscan;C ; Target relationship between miR-802 and Hnfl B was preliminarily verified by double luciferase reporter gene (x +s,n=3)

*** P <0.001



104 Y@ & X F2H Journal of China Pharmaceutical University 2020,51(1) :99 — 106

F51 4%
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Figure 4 Effects of miR-802 on the protein and mRNA expression of
HnflB in Min6 cells (x +s,n=3).

** P <0.001

Relative Hnf1B mRNA level

Insulin secretion(% of control)

> \g 2 \Z
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Figure 5 Effect of Hnfl B on the secretory function of islet § cells. Overexpression and knockdown of HnflB in Min6 and primary islet cells respectively
A ; Changes in protein and mRNA levels of Hnfl B in Min6 cells;B: Changes in protein and mRNA levels of Hnfl B in primary islet cells; C; Effects on
insulin secretion in Min6 cells; D : Effects on insulin secretion in primary islet cells (x +s,n=3)

“P<0.05;**P<0.01;"""P<0.001
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Figure 6 MiR-802 targeting Hnfl B regulates the secretion of islet B cells. Co-transfected miR-802 mimics and Hnfl B in Min6 and primary islet cells

for 48 h(x +s,n=3)

A :Insulin secretion in Min6 cells; B :Insulin secretion in primary islet cells

** P <0.001
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