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[Abstract] Objective To investigate the effect of inhibiting the expression of miRNA-193a-5p on
neuronal damage and apoptosis in hippocampus of epileptic rats, and to explore its role in the pathogenesis
of temporal lobe epilepsy. Methods Epileptic rat models were prepared with lithium chlorine-pilocarpine
and randomly divided into model group, miRNA-193a-5p inhibitor group (miRNA-193a-5p antagomir group)

doi: 10.3969/j.issn.1672-6731.2023.03.011

SEAIH WA B 25 DA RHIE T35 H (35 H 45 : B2014-056)
YRR AT - 421001 19 H 2 A FH 2 4% e B s 58 — 5 Bt il 2 AR
WA 598, Email : dyjq3361@163.com



224 - o [ AR 2 4 75 2023 4F 3 1 45 23 4 3 1)

Chin J Contemp Neurol Neurosurg, March 2023, Vol. 23, No. 3

and negative control group (antagomir-NC group). The frequency of abnormal brainwaves per unit time was
recorded at first, 3th and 7th day after model preparation. On the 7th day, the expression of hippocampal
inflammatory factors [interleukin-13 (IL-18), interleukin-6 (IL-6), tumor necrosis factor-a (TNF-a)] were
detected by enzyme-linked immunosorbent assay (ELISA), the activity of superoxide dismutase (SOD) and
the content of malondialdehyde (MDA) were detected by chemical colorimetry, and the number of neuronal
apoptosis was calculated by TUNEL staining. The relative expression of miRNA -193a-5p and G -protein
coupled receptor 39 (GPR39), and expression of cleaved Caspase-3, Bax, Bel-2, and GPR39 proteins were
detected by fluorescence quantitative polymerase chain reaction (PCR) and Western blotting, respectively.
Double luciferase reporter assay confirmed the targeting relationship between miRNA-193a-5p and GPR39.
Results

at each observation time point (P = 0.000, for all). Compared with normal control group, the relative

1) There were statistically significant differences in each index in different treatment groups and

expression of miRNA-193a-5p in model group, antagomir-NC group and miRNA-193a-5p antagomir group
(P =0.000, for all), the expression of inflammatory factors [IL-1p (P <0.05, for all), IL-6 (P =0.000, for all)
and TNF-a (P =0.000, for all)], the content of MDA (P < 0.01, for all), the number of apoptosis of neurons
(P =0.000, for all), the relative expression of cleaved Caspase-3 (P =0.000) and Bax (P =0.000) increased.
The relative expression of SOD activity (P < 0.01, for all), Bel-2 relative expression (P = 0.000, for all),
GPR39 mRNA (P =0.000, for all) and GPR39 protein (P < 0.01, for all) were decreased. Compared with
model group and antagomir-NC group, the relative expression of miRNA-193a-5p in antagomir group (P =
0.000, for all), the expression of inflammatory cytokines [IL-1B (P =0.000, for all), IL-6 (P =0.000, for all)
and TNF-a (P <0.01, for all)], the content of MDA (P =0.000, for all), the number of neuronal apoptosis (P =
0.000, for all), the relative expression of cleaved Caspase-3 (P =0.000, for all) and Bax (P = 0.000, for all),
as well as the number of abnormal brain waves at day 1, 3 and 7 (P <0.05, for all) were decreased. The
relative expression of SOD activity (P =0.000, for all), Bel-2 (P =0.000, for all), GPR39 mRNA (P =0.000,
for all) and GPR39 protein (P = 0.000, for all) increased. 2) Double luciferase assay showed the luciferase
activity of HEK293T cells transfected with miRNA -193a-5p mimic was decreased after transfection of
GPR39-WT, and was lower than that of mimic-NC group (1= 16.340, P =0.000). Conclusions Inhibiting
the expression of miRNA-193a-5p can reduce the expression of oxidative stress and inflammation in the
hippocampus of epileptic rats, and inhibit hippocampal neuron apoptosis. The mechanism may be related to
the targeted up-regulation of GPR39 expression.
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i K AR A R R AL X R S &R 48
& . TRIzol i 7] F1 Lipofectamine 3000 %% 4 i 7] ) [
2 [E Thermo Fisher Scientific A%l . 1 ¥t TAEW [
FE RPN Bel-2 FU iR (BLAE 100 wl, 7% B 12 1000) fe
P Bax L A& (FLHE 40 wl, 3% £ 1 : 1000) bt A
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R1 AR H A K B S 2 miRNA-193a-5p # % 3%
RE I (3 £s)

Table 1. Comparison of expression of miRNA-193a-5p in
hippocampus of rats among different groups (x +s)

451 HPE miRNA-193a-5p
XFHRAL (1) 8 1.00+0.09
MR (2) 8 8.67+0.61
antagomir-NC 2 (3) 8 8.59+0.81
miRNA-193a-5p antagomir 4 (4) 8 3.43+0.47
F{ 328.810
PiE 0.000

F2 A ALK B D421 miRNA-193a-5p A X 3
AP LA

Table 2. Pairwise comparison of expression level of
miRNA-193a-5p in hippocampus of rats in different groups

2 1] P 4 L 1fl P
(1):(2) 25.661 0.000
(1):(3) 25.372 0.000
(1):(4) 8.120 0.000
(2):(3) 0.291 0.925
(2):(4) 17.539 0.000
(3):(4) 17.251 0.000

R TE) o
= Gt or ik

R SPSS 21.0 e i H i BEAT B4 Ak 315 73 #r
i 1 Shapiro-Wilk K g it 47 IE SRR 56, B E A4
A 1 BB DL R+ AR e 22 (k2 5) Rom R TP
T SE R Y A 56 B DR 3R T 22 g0 b B AR R
T J5 22 50 B, PR L #5417 Bonferroni i . DA P <
0.05 9 22 57 HA Giit 2 5

# R

ASTA) b B 2H K BRI T 20 21 miRNA-193a-5p A1 X)
Rk Z S BAGITEEL(P=0.000,%1), i,
L AL 4] | antagomir - NC 41 A1 miRNA - 193a - 5p
antagomir 2 miRNA-193a-5p AH X} 2 3k & 5 T X6 B 4
(# P=0.000) ,miRNA-193a-5p antagomir 4] #f X} %
Ik K T #5580 2H F1 antagomir-NC 26 (3 P = 0.000) ,
M A 2 5 antagomir-NC 41 Z [8] 2 55 LS 1122 2 X
(P=0.925,%2),

AN TR] Ak 3 20 KBRS 0L 5% R[] B A3 [ P
LD S0 B 22 A Ge it e B X (3 P =0.000; 3%
3,4), Hd 551 .3F17 K miRNA-193a-5p antagomir

R3O IRI AL B KBRS UL 5% I R] st SRS s [ 9 I 5]
FH BN R (3 +5, 0)

Table 3. Comparison of abnormal times of EEG per unit
time of rats among different groups (x +s, times)

2541 SR IR Hi3K HEIR
R (1) 15  3.13+0.62 5.60+0.78 8.20+0.58
antagomir-NC4{(2) 15  3.07+0.28 5.40+0.45 7.93+0.33
miRNA-193a-5p 15  2.40+0.13 3.47+027 3.67+0.66
antagomir 41 (3)

R4 AT Ak B QB AS UL 4% I [ia) s 5052 A ] Ay J s P
S U A I e TR 7 25 Bk
Table 4. ANOVA of repeated measurement design of
abnormal times of EEG per unit time of rats in different
groups at different observation time points

AR 5 SRR SS df MS FA& P8
R R 178.533 2 89.267 323.207 0.000
2 15 (1] 313.600 2 156.800 567.724 0.000
SR QL] 69.467 4 17367  62.879 0.000
2 [A] % 22 34.800 126 0.276
MR 104.267 130 0.802

RS5O AL BELH IR IR) — WL I (] P R ] P G
&1 57 BB P P L A

Table 5. Pairwise comparison of abnormal times of
EEG per unit time of rats in different groups at the same
observation time point

2H [i] 1R FRDS PEE
P EE {8 P1E tH{H P& i P
(1):(2) 0.249 0.809 0.628 0.543 1.144 0.276

(1):(3) 3.259 0.014 7.299 0.000 14.583 0.000
(2):(3) 6.139 0.000 10.402  0.000 16.329  0.000

20 fivi L S OB D T AL 2 R antagomir-NC 41
(¥JP<0.05), MR 2H 5 antagomir-NC 2H 22 5% L4
HERE X (B P>0.05,%5).

AN TA) b B 20 K RO 25 9 PE 7 (TL- 18 1L-6 1
TNF-a) 357K F- LA K2 SOD 3% P4 Hl MDA 55 & 3 24 7
HA G2 X (¥ P=0.000,%6), Hri, A
2 | antagomir-NC 2 Fl miRNA-193a-5p antagomir £
B IL-1B (¥ P <0.05) \IL-6 (] P =0.000) Fl TNF-«
(¥ P=0.000) £k KF Ll J MDA % 4 (# P<0.01)
T AL, SOD I AR T 4L (3 P <0.01) 5
miRNA-193a-5p antagomir 2 i) IL-18 (¥ P =0.000) .
IL-6(34 P =0.000) il TNF-a( 3] P <0.01) 3% ik 7KF- LA
e MDA & & (¥ P = 0.000) ¥ A% T # A 41 Al
antagomir - NC #H , 1] SOD % P & T # A 24
antagomir-NC 2 (] P =0.000) , antagomir-NC 21 5 %
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Table 6. Comparison of inflammatory factors and oxidative stress active products in hippocampus of rats among different
groups (x )
215 Y 1L-1B(pg/mg) IL-6(pg/mg) TNF-a(pg/mg) SOD(U/mg) MDA (nmol/mg)
XFHEZ (1) 8 301.56 £22.54 130.25 £ 13.23 14.05 £2.67 153.56 +15.34 4.98 £0.85
FEAIZ (2) 8 515.37+37.64 271.22+19.69 35.28 +4.05 51.05+17.12 16.20+2.77
antagomir-NC 41(3) 8 498.62 +48.95 255.94 £20.47 33.86+5.67 47.66 + 13.08 15.79 +2.04
miRNA-193a-5p antagomirZ41(4) 8 360.08£25.79  189.26+15.54  25.15£3.54  116.65+14.82 8.67+1.25
FAiE 70.363 110.212 44.839 93.308 68.726
P1H 0.000 0.000 0.000 0.000 0.000

IL-1B, interleukin-18, & ?H}Hﬂﬂ%—lﬁ; IL-6, interleukin-6, 4 4i 1 47 % -6; TNF-a, tumor necrosis factor-o, {98 ¥ 7€ A 1 -« ; SOD,

superoxide dismutase, A ALY AL ; MDA malonaldehyde, N %, The same for Table 7

RT AIF AL IR R B 2 S5 P PR 5 Rk 7K 1 AR A IO 7 ) B T T L

Table 7.
different groups

Pairwise comparison of inflammatory factors and oxidative stress active products in hippocampus of rats in

T IL-18 1L-6 TNF-a SOD MDA

PIE g PIH i PIE i Py 1 Pia
(1):(2) 12.111 0.000 16.120 0.000 10276 0.000 13529 0.000 11.940  0.000
(1):(3) 11.157 0.000 14.372 0.000 9.594  0.000 13.972  0.000 11.506  0.000
(1):(4) 3.315 0.015 6.749 0.000 5376  0.000 4.870  0.002 3.928  0.003
(2):(3) 0.949 0.964 1.748 0.549 0.688 0.999 0.447  0.997 0.437  0.985
(2):(4) 8.797 0.000 9.374 0.000 4906  0.000 8.655  0.000 8.016  0.000
(3):(4) 7.848 0.000 7.626 0.000 4.218 0.001 9.102  0.000 7.579  0.000

R 22 1) 4 TG b5 22 57 TG iH 2 B L (H P> 0.05,
£7),

AN [R) Ak 3 2H O B Lh 2 4R 2 T I T AR H LA
M cleaved Caspase-3,Bax fll Bel-2 8 A X 5
R BEAGIHE L (¥ P=0.000,7%8), i Al
U2l | antagomir-NC 2 Fl miRNA-193a-5p antagomir
MMz H (B P=0000) LI & cleaved
Caspase-3(¥J P =0.000) fil Bax(¥J P =0.000) & 1 1
X 35 B T B AL, Bel-2 8 AR U Ok R R T
el (# P =0.000) ;miRNA-193a-5p antagomir 20 fif
Zt T8 H (¥ P =0.000) DL M cleaved Caspase-3
(¥ P=0.000) Fl Bax(3J P =0.000) & I AH X} % 3k &
A% F A Y 41 Fn antagomir-NC 41 , Bel-2 & FH A %) 3 15
125 TR ZH B antagomir-NC 2H () P = 0.000; % 9;
Kl1,2),

A [ b B2 R BT B 2H 28 GPR39 mRNA Al
GPR39 fE HAHXS K ik 22 5 HA Gt 8 X (¥
P=0.000,% 10), Hr AL  antagomir-NC 21
miRNA-193a-5p antagomir Z{ GPR39 mRNA (¥ P =
0.000) #l GPR39 £ 1 (1 P < 0.01) A X} F ik &K T

X B8 2H s miRNA-193a-5p antagomir 21 GPR39 mRNA
(¥ P=0.000)F1 GPR39 #E H (¥4 P =0.000) #H X} % ik
i TR R antagomir-NC 4L (£ 11,E 3),

5 mimic-NC 24 It , miRNA-193a-5p mimic 21
TE 55 Y« GPR39-WT 1Y HEK293T 41l Jiftd t 5¢ 5t % il i
PE AR (P = 0.000) , T 7€ % 4% GPR39 - MUT ¥
HEK293T 4 Jitd ¢ O't R B i7% 1 4 18] 2% 5 4 it 2
BN (P=0541;£12,F4),

i #

T A — AR R ) i ) DL
R B B R MU R AE R REAE B PR R 2
RGBS I R 5 Ry UL R R AR 2R, Horp
50% ~ 70% F8. 34 ik 24 V0000 o 60 0 S0 1Y) S LR
PP AR Ry i A A (HS) , CA1fil CA3 X fih 2500 %
IR P2 I G A A (R A B B A BIL AR RS
BB o DRI, RN T S 0 AR 1 5 2 A 3 2 AL
Xof il 5 VR TT R BB 2 R G E L

miRNA J& — /N B YR P IE 2 5% RNA, X 7%
SEJE MR ek I EERM Y. 4 miRNA
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Table 8. Comparison of the number of neuronal apoptotisis and the relative expression of related proteins in hippocampus
of rats among different groups (x £s)
215 YA T TR () cleaved Caspase-3 Bax Bel-2
XFRRAL(1) 8 100.00 +10.26 0.23 £0.05 0.36+0.03 0.87+0.03
PRI (2) 8 238.40+21.04 1.10+£0.02 1.29+0.08 0.16 +0.07
antagomir-NC 41(3) 8 228.13+19.53 1.04+0.08 1.21+£0.06 0.15+0.03
miRNA-193a-5p antagomir 4 (4) 8 153.60+17.78 0.57+0.03 0.64 +0.05 0.53+0.04
FiE 96.100 434320 430.205 398312
P{E 0.000 0.000 0.000 0.000
#Only 7 rats underwent TUNEL staining to detect the number of neuronal apoptosis in hippocampus ,{{ A 7 2 K B IEFT TUNEL 3% 2 48 )
R U2 STw s R Y g E|
F O I AL B T 4L 2 TE T 0 B 6 11 RIS 23 Bt 7 73 L e
Table 9. Pairwise comparison of the number of neuronal apoptotisis and the relative expression of related proteins in
hippocampus of rats in different groups
FLEZ s e g = cleaved Caspase-3 Bax Bel-2
2 [F) P 1A L
il PE i PE HfH PE HfE PE
(1):(2) 14.672 0.000 31.140 0.000 30.371 0.000 29.250 0.000
(1):(3) 13.578 0.000 28.957 0.000 26.130 0.000 29.421 0.000
(1):(4) 5.683 0.000 12.122 0.000 9.145 0.000 13.926 0.000
(2):(3) 1.089 0.999 2.181 0.235 2.613 0.092 0.164 0.999
(2):(4) 8.991 0.000 19.021 0.000 21.230 0.000 15.322 0.000
(3):(4) 7.902 0.000 16.837 0.000 16.981 0.000 15.487 0.000

A DL 1] Z2 Bl mRNA , Jf 38 2o 18 42 5% 5% 5 9 6 IR 3%
K DL YT A A 1 BT P R 6T A7 S O IR R N PR B
6. miRNATE T A A E R rp Yyl 5k, BiE 2 E
Pt PR R TT AR F R L, MR H R E IR
DB R A R A L O T A HG SR G R O AT ) 4 i
LB AU A G W, B miRNA 7] R BN
LY W TE AR W E bR AR o WESE R, miRNA
TEM 2200 & & b R H AR, JF 2 50
RAERER M S Sem WoR 3 AR K
B D2 L b miRNAs 35 5%, 21 miRNA-54
miRNA-365-5p . miRNA-423-3p fll miRNA-455-3p 3
ik I, miRNA-138 . miRNA-222 fl miRNA-296-5p
FEAE T U BRI E miRNA-193a-5p 76 30 55
JRE I i g N T D O B 70 R S N
P T I A A0 AR E DNA R Ak 335 A6 DU 09 A 5% B
miRNA-193a-5p /& —Fl B 36 AL B50UB% 19 miRNA W 1]
AE 55 WU A8 A A e TG A R T R 4R DDA G,
B G 7 R0 8 A2 s AL ) e 0 4 D AN 23 BT
miRNA 3 £ 00 1 8 5 PR A 358 B4R AE WA,
miRNA-19b-3p i i # [7] F- L 35 3K 14 45 4 & A o

(SR AR §7 R A O ey LR R BN SR
Bifg ', miRNA-193a-5p mimic J miRNA £ #1477 ,
AR AUL A0 P R miRIN A a6 38 1% 00, DA 58 6 1Y
PPk miRNA B R4 A4E o ASBF 58 LSRR -IE % R
st B R BRUAE AR PR T 5 AL R B N miRNA-193a-5p
IK V-7 Ak X T 28 2 44 R T OF E— 20 WL 5
miRNA-193a-5p # # 5 (miRNA-193a-5p antagomir)
XA A miRNA-193a-5p ik K F B I8 45 T, 45
R AN A AR B2 K B S 2 2 miRNA-193a-5p 4
Xf %35 (F = 328.810, P = 0.000) 2 S 44 48 i 2
B AL K R H 2H 21 miRNA-193a-5p A X &
KR T X 4L (P = 0.000) , 1fii miRNA-193a-5p
antagomir 20 A X 235 &8 W B B AR T A R 4 AN
antagomir-NC 4 ( #3P=0.000) .
GPR39E R B2 F A2 IR, 0% 7 A o-BRE2H A
5 A A I, N & A CER A A X, AN N i
5 G FHEEE 1m0 N A AR T, R R 5 R R
FEVEH], GPR39 Rk KA v 3 Ay . BT
O 28036 B & i 5 25 045 3R (FDA)HEHE /Y 259
DL G 3 R R A2 U Oy 0 A5 3 2ot 12 3 sl ) A 5
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B1 6% R MEIAT 0 TUNELR G ik 1o AFIE K UG T AU RIS T b B K BT 5 41 41
TR EHRHE 1 antagomir-NCﬁﬁjﬁ UGS AL T M H I gL 1d miRNA-193a-5p antagomir?ﬂjﬁ L
LU T 0 B K e

Figure 1 Light microscopy findings TUNEL staining Median power magnified Only a small amount of apoptosis was seen in the
hippocampus of the rats in the normal control group (Panel la). The number of apoptotic cells in the hippocampus of the rats in the
model group was significantly increased (Panel 1b). The number of apoptotic cells in the hippocampus of the antagomir-NC group was
significantly higher (Panel lc¢). The number of apoptotic cells in the hippocampus of the miRNA - 193a-5p antagomir group was
significantly reduced (Panel 1d).

1 2 3 4

2 Western blotting £l i 7 , #1784 | antagomir-NC 41 fl miRNA-193a-
Bel-2 |- — — -| 5p antagomir 41 Bel-2 25 [ A % & ik & #4187 X B4, Bax Fll cleaved
Caspase-3 8 [ AHXF 2% 35 4t 8 F 4 I ; miRNA-193a-5p antagomir 41 Bel-2
..“| FE A X 30 5 TR R 4LRT antagomir-NC 41, Bax fl cleaved Caspase-3

B AR NS 3235 B E AR TR 41 Rl antagomir-NC 41
cleaved Figure 2 Western blotting showed the relative expression of Bel-2 in the
Caspase-3 T S e— hifpocampus of rats in lhegmodel group, antagomir?NC group and miRNA -
193a-5p antagomir group were lower than those in the normal control group,
GAPDH m-| while the relative expression of Bax and cleaved Caspase-3 proteins were
higher than those in the normal control group; the relative expression of Bel-
2 protein in the miRNA-193a-5p antagomir group was higher than that in the

1,4 B84 2, B4 5 3, antagomir-NC 41 ; 2 model group and antagomir-NC group, while the relative expression of Bax
4 mif’{NA-1933-5’p antagomir 41 ; ’ and cleaved Caspase-3 proteins was lower than those in the model group and

t ir-NC .
CAPDH , ‘H‘?ﬂ]@-}ﬁ}‘é&f‘ﬂ}ﬁﬁﬁ& antagomir- group

Bax

S R YIT A" . GPR39 ) TIZ Kk T4t TR B 0 SR FH 0 T e B ARG T /N BRUIE Th 4 4
B A AR R T ] U IR A 2 A s U B IE H /N B D 4 AU 42 o0 i 4 GPR39,
PRI SE A 2R 19 R85 I 5 R G J2 B GPR39 3 34 % GPR39 3 [ W] J# 55 SH-SYSY 40 Jifd & 48 5 F =K
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K10 A b LK R S 2140 GPR39 mRNA Fl GPR39
H AR IB R LR (R s)

Table 10. Comparison of relative expression of GPR39
mRNA and GPR39 protein in hippocampus of rats among
different groups (x +3s)

415 YR GPR39 mRNA  GPR39 &
XFIRAL(1) 8 1.00£0.07  0.64+0.04
HRIAL(2) 8 0.36+0.03  0.21+0.05
antagomir-NC 2 (3) 8 0.41+0.08 0.24+0.07
miRNA-193a-5p antagomir 2 (4) 8 0.70£0.04 0.54+0.04
FE 175.403 115.805

PE 0.000 0.000

GPR39, G-protein coupled receptor 39, G 2 [ #i Ik 3Z & 39, The

same for Tables below

R R PEZH K L 2020 GPR39 mRNA Fl GPR39
A AR O 3R K Y PR LA

Table 11. Pairwise comparison of relative expression of
GPR39 mRNA and GPR39 protein in hippocampus of rats
in different groups

GPR39 mRNA GPR39ZE 1
2H 5] 75 P L

il Py {8 P{H
(1):(2) 20.210 0.000 15.360 0.000
(1):(3) 18.781 0.000 14.288 0.000
(1):(4) 9.598 0.000 3.930 0.004
(2):(3) 1.425 0.999 1.072 0.999
(2):(4) 10.605 0.000 11.434 0.000
(3):(4) 9.186 0.000 10.362 0.000

1 2 3 4

GPR30 | MR s e -
G |- —

1,0 JEAL 52, B 4] 53, antagomir-NC 4 54, miRNA-193a-5p
antagomir 2l ; GPR39, G & (M #BHK 5Z 14 39;
GAPDH , H {1 18 - 3 R It 4L 1ty

B 3 Western blotting LRl - EI AN antagomir-NC 41 Fl
miRNA-193a-5p antagomir 21 K B & 4141 GPR39 mRNA Fl
GPR39 25 [ #H % 3% ik & # L T % f 41 , miRNA - 193a-5p
antagomir 41 GPR39 mRNA Fl GPR39 2 1 M4 & ik ¥ & T
5 L2 Al antagomir-NC 21

Figure 3 Western blotting showed relative expression level of

GPR39 mRNA and GPR39 protein in hippocampus of rats in
the model group, antagomir-NC group and miRNA - 193a-5p

antagomir group were lower than those in the normal control
group, while relative expression of GPR39 mRNA and GPR39
protein in hippocampus of rats in the miRNA - 193a - 5p
antagomir group was higher than those in the model group and
antagomir-NC group.

£ 12 miRNA-193a-5p mimic 41 55 mimic-NC 4 #% J
HEK293T 41 Jifd 2 it 28 Wi 4 A9 HL A (3 + )

Table 12. Comparison of luciferase activity of transfected
HEK293T cells between miRNA-193a-5p mimic group and
mimic-NC group (x +s)

215 HE U GPR39-WT GPR39-MUT
mimic-NC 21 3 1.00+0.04  1.010.01
miRNA-193a-5p mimic 41 3 0.25+0.07  1.00+0.02
il 16.340 0.668
P1E 0.000 0.541

GPR39 mRNA 5’ ...UGAUCCCUGUAACAC/‘&‘G/‘\TC‘CAA...

miRNA-193a-5p 3’ AGUAGAGCGGGCGUUUCUGGGU
GPR39,G & FIAREL3Z K 39

& 4 TargentScan Ak T ) miRNA-193a-5p 5 GPR39
mRNA $8 o] 25 45 £ 1 (i T GPR39 mRNA 37-4F B % X
684 ~ 690 DX 3 (£1 5 X S I 7% )

Figure 4 TargentScan software predicted the targeted
binding site of miRNA-193a-5p and GPR39 mRNA in
the 3'-UTR terminal 684-690 region of GPR39 mRNA
(red area indicates).

N A2 ARG I 2 e R Y GPR39 il i
cAMP V25 JUF 45 A 5 1 (CREB) - i 5 M o 2278
K -F (BDNF) By 2 3 , 40 il 42 8 7= 8 (1 3 3k, W] A mf

kPR P E T AR 2R IR K X B R 5 S A
M5 K AR R P R Y R,
GPRIO X ikt & R A —E R EM . ADF
58 A [F] b B 2H R BT 5 24 21 GPR39 mRNA (F =
175.403, P = 0.000) il GPR39 & [ (F = 115.805,P =
0.000) i XF R ik i 2 R Y H A Gt 2 L, B4
KB 5 20 41 GPR39 mRNA (P = 0.000) Fil GPR39
HH(P<0.01)HHXF 35 &K T B, T miRNA-
193a-5p antagomir 41 GPR39 mRNA f1 GPR39 & H
AHXT 235 1 4 3 T A AU 2 F antagomir-NC 2H (34 P =
0.000) .

AT 5 B S F I 6] miRNA-193a-5p 2 35 A 51
R R RS TR, 2 WA R ], R R 20 1 2 4L S
W 2635 miRNA-193a-5p, BU5¢ G K i i 15 52 5 HiE
52 miRNA-193a-5p 1] 5 GPR39 (1) 34 #Hi¥ X (UTR)
S5 4, 80 9E 2 GPR39 £ K, HOBE A 40 GPR39
mRNA Fl GPR39 & [ #H X} & 35 & K K 1 30 61
miRNA-193a-5p £k J5 , GPR39 mRNA F1 GPR39 &
FI A % 26k B TH T, $28 miRNA-193a-5p A # [ £
] P8 # GPR39 &35 5 B Ak, 1 i miRNA-193a-5p %
kG 2 SV AR N B HE B MDA & = B, RAE
SN FE B IL-1B . IL-6 Fll TNF-o 3 35 K V- FEAK , i 28
pIoR s S G R R [ R NS o & TN R N 0]
UIfE S5, M H miRNA-193a-5p 3K )5 , K Bk 2 fig
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S ENEME . ORI, 06 miRNA-193a-5p %
3R AT L3R Sk o S AR BRI S 2 2 4R Ak N
19 E F I, W6k 2 Bft 6 00 0 T, 2 I 3 Vi D b
JCYIRE . AR HE— LT miRNA-193a-5p #H [ i
5 GPR39 HE PR I [m] 52 e 51 -0 199 ¢ e AL, Sy it
I 14 35 T B 4L AT B A B AR A . DR AL AR B 5T
I 38 3 A% S 240 6 552 50 9E 92 miRN A-193a-5p 1] 1 [i] £
P45 GPR39 mRNA %35 , A AH i 7K1 ) 3A miRNA 4
5 T Uife 0 5 R 5 o A0 LA T R el

2 Lk, —J i, 38 5 miRNA-193a-5p #1] F
P GPR39 FE R F ik U R HE M s oo T-/EH s 55
—J5 1, 38 5 30 ] miRNA-193a-5p ik LA AK 51k
Yy -UC 5 - gl 175 108 300 T i L 9 SR S A1 1
T b 2 2SR Ak N7 8RN AR RE S D/ K A S B
i S n T, BA &R ER, A AT RE
Shy LI DRI A YA T A, AT i D 24 0 U
Jii) B
Rz &

Z £ X W
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