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H E B BAFRELEE BRAERBAAR R %25 8T 25 B L RNAL(SLC25A25-AS1)#+ B 95 £ & t9 %k, ik L BALB/c
R A A F BT B AT R 4 i MKIN28 20 Je A A ML B AL AL | 5 554K 3 ) B 7 3 4 (20 .40 mg/kg) AFAR R B AR AR &
JREWH R, VAMKN28 4oy st % K o sF B4 7 R 54 (70 wmol/L, F R 4L+ A & F+aluR Btk xt B2 7 R 3 F+a
B, SLC25A25-AS1 28 7 R 2 F+id R ik MMt a0 R & &+ K ik SLC25A25-AS1 20, # &k /it & ik SLC25A25-AS1 5 5%
REEREmMPE S AT EAHSFIE LA 0% 0 Bl RNA-212-3p(miR-212-3p) &5 SLC25A25-AS1 . % 105 £ &,k %
B B B B3R 71 % @ Bl R 4 (PTEN) 69 Jeé) % %, it — F F SR 3usl/ad & 15 SLC25A25-AS1 x5 $ & & 4 22 49 J& ' miR-212-3p.,
PTEN mRNA Z & G 2kt ., &R SRR BAKE, FRAFFK . HASARAGBAABREREY LEEK, L7 RS
FHA TR ERT R EERAFTH(P<0.05), miR-212-3p 5 SLC25A25-AS1 . PTEN A E¥em %k &, Ha@ams, R 5
T FREEHUR A A B A R A F i R A A AT IR A8 2 e E A (F 24,48 h) A fe iRk A3 2 te e Ak miR-212-
3p A kIR B E ARSI Y X TR, B =% PTEN mRNA A& G M kA3 B EAZHR LAP<0.05); 5 FREEFMEPFRE
FoH R P P AT B 2E P 3R, R A F -+ SLC25A25-AS1 2064 2 i iE Fy i A4S tm iRk 13 B i miR-212-3p #9 Rk M A F
R % R LA, M=% PTEN mRNA &% & 69 kA 3 R F AR THE(P<0.05); 5 F A EZMAfF A E L+t Rk kg
YR, S R 4=+t Ak SLC25A25-AS1 4064 4n o7& Fy 3B A4S 4m LB 342 4 ILE .miR-212-3p 89 F ik 39 B F AR v R TR, A
% PTEN mRNA Z & & 69 2 ¥ 2 F ISR LA (P<0.05), 48 F A FE THidid L SLC25A25-AS1 &34 | F # miR-
212-3p 5 A miR-212-3p T i#¥e, & PTEN ¢ & ik , Afadp4] B J% 09 K& .

kiR FREE; §;SLC25A25-AS1;miR-212-3p; PTEN

Effects of isorhamnetin on the development of gastric cancer by up-regulating SLC25A25-AS1

ZHANG Yang', WANG Jing’, NA Lisha’, ZENG Aoran’, PANG Bowen®, LIU Yulin® (1. Dept. of Clinical
Laboratory, Hongqi Hospital Affiliated to Mudanjiang Medical University, Heilongjiang Mudanjiang 157011,
China; 2. Biology Teaching and Research Office, School of Basic Medicine, Mudanjiang Medical University,
Heilongjiang Mudanjiang 157011, China; 3. Dept. of Pharmacy, Hongqi Hospital Affiliated to Mudanjiang
Medical University, Heilongjiang Mudanjiang 157011, China)

ABSTRACT OBJECTIVE To explore the effects of isorhamnetin on the development of gastric cancer through up-regulation of
solute carrier family 25 member 25 antisense RNA 1(SLC25A25-AS1). METHODS Using BALB/c nude mice as the subjects, the
xenograft tumor model was established by subcutaneously inoculating human gastric cancer MKN28 cells into the axillary region.
The effects of low and high doses of isorhamnetin (20 and 40 mg/kg) on the tumor volume and mass in nude mice were
investigated. MKN28 cells were selected and divided into control group, isorhamnetin group (70 wmol/L, similarly hereinafter) ,
isorhamnetintknocking down negative control group, isorhamnetintknocking down SLC25A25-AS1 group, isorhamnetin+
overexpression negative control group and isorhamnetintoverexpressing SLC25A25-AS1 group. Effects of knocking down/
overexpressing SLC25A25-AS1 on viability, apoptosis, migration and invasion ability of isorhamnetin-treated cells were detected.
After verifying the targeting relationships between microRNA-212-3p (miR-212-3p) and SLC25A25-AS1, as well as phosphatase
and tensin homologue deleted on chromosome 10 (PTEN), the effects of knocking down/overexpressing SLC25A25-AS1 on the
expression of miR-212-3p, PTEN mRNA, and PTEN protein
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in isorhamnetin-treated cells were investigated. RESULTS

Compared with the model control group, tumor volume and
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dose group was significantly lower than the isorhamnetin low-dose group (P<<0.05). miR-212-3p had targeting relationships with
SLC25A25-AS1 and PTEN. Compared with the control group, the cell viability (intervened for 24, 48 h), migration number,
invasion number and miR-212-3p expression of cells in the isorhamnetin group, isorhamnetintknocking down negative control
group and isorhamnetin+overexpressing negative control group were significantly reduced or decreased or down-regulated, while the
apoptosis rate, mRNA and protein expressions of PTEN were significantly increased or up-regulated (P<<0.05). Compared with
isorhamnetin group and isorhamnetin+knocking down negative control group, the cell viability, migration number, invasion number
and miR-212-3p expression of cells in the isorhamnetint+knocking down SLC25A25-AS1 group were significantly increased or up-
regulated, while the apoptosis rate, mRNA and protein expressions of PTEN were significantly reduced or down-regulated (P<<
0.05). Compared with isorhamnetin group and isorhamnetint+overexpressing negative control group, the cell viability, migration
number, invasion number and miR-212-3p expression of cells in isorhamnetintoverexpressing SLC25A25-AS1 group were
significantly reduced or decreased or down-regulated, while the apoptosis rate, PTEN mRNA and protein expressions were
significantly increased or up-regulated (P<<0.05). CONCLUSIONS Isorhamnetin may inhibit the development of gastric cancer by
up-regulating the expression of SLC25A25-AS1, down-regulating miR-212-3p, and up-regulating the expression of PTEN, which is

a downstream target of miR-212-3p.

KEYWORDS isorhamnetin; gastric cancer; SLC25A25-AS1; miR-212-3p; PTEN

B i — PP A 3 SE TR AR (R, L
AT ERAT TR R BE DRI AR DA SR B JrE AR A5 R 3
BB ERY, BT, BN EERT TR EE TR b
I7 BT R IR VR TT MR T A AR L AR Ak
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RS OE T R ARG i R AT R AR R N B
FEE L,

KR BA S 2 w2 BUWER/NEDL, &
B b 245 ) i 1 1) H BRI, R 3 AR R e R A DG A
FEMIFAR 5 B R R DAV IR R A RN 2 B M AT
Py o35 th R R SR T, SR R AL B AR N Y
AR, BAA P S PR RO i SR
S G, S5 R I Re g ) B 96 45 B Rk
S R LR IE A 2 PR iR 1 R T AZ B 2 B
JZREY AT UL, SRR 7 B R 1 i
JEREARDLS, AT A B BB YT 259 B A R R %

i 4 2 15 RNA (long non-coding RNA , IncRNA )
JE— KB 200 MZ AT IR I RNA, AT 2 5147 21 i
POV IS AL A RRAEFN A L 3 40 B oA S5 D REY . B9
& 1,1 2 IncRNA 75 B i v 52 22 e %3k i) 2 50
LT R, DA R B SR AR Y W A
K 25 A 51 25 L L RNA1 (solute carrier family 25 mem-
ber 25 antisense RNA 1,SLC25A25-AS1) f&2¢ & i 4F &
PR 55 A I 1 R 2% U0 RE DG 11 IncRINA, HH G i
IR A T R V1R s Wi JELA T T A , 200 PR 1/ 4
Y A Je AU 238 W i ) T AR R A T A e A
IR BT B, S B4 B ATl SLC25A25-AS 1 1 H
O N = vl S N (£ 5 5 W i el o A o |
SLC25A25-AS1 WK ARV ANTEHRE . #H5E
F8 i, IncRNA 1 A 7# RNA (microRNA , miR ) [ 73 F ¥
4, P A B2 SR R A DG BE R A AT, At

TEZG; 202545 36 44 8 1]

SERT R A Y 5 B 2= U T SLC25A25-AS1 (141
miR, & B miR-212-3p 55 SLC25A25-AS1 HA W E 454
5, WFSE £ B, miR-212-3p AJ 1 3 5 988 19 & R
Ab, g N 56 10 5 Y AR B A BE IR I Sk 7 2R
1 [A] J5 ¥ (phosphatase and tensin homologue deleted on
chromosome 10, PTEN) Jj& miR-212-3p %) T Jif7 #8557,
SR, 5 R AT/ 5 SLC25A25-AS 1 7 miR-212-
3p/PTEN #ilt, AT A& 4550 B s /E FH i AR W . T,
A FEFRG I AN ] Ve 32 S B4 26T N 5 98 201 i MIKIN 28
B R A K B AR A1 B AR W AT o B g I 3
SLC25A25-AS1 FlmiR-212-3p/PTEN i) A 4R -HZ L4
RAEDU B R AR R TENLE, LUIY 7 R R 7E BRI
PRIGYT g R R S
1 ##
.1 FEMNF

Attune NxT A3 =40 AR BB 15 AU4H U 3% 7746 1Y
) H € [# Thermo Fisher Scientific /A #] ; Synergy H1 U [iff
FrAX A B 92 [E BioTek 2 F 5 VeritiPro %518 5 4 g =X
2 i (PCR) X A1 7500 74 5 S 2 5t PCR X 3411 FH 5 [
ABI A 7] 3 E100 Y562 i G 85 1 B H 4 Nikon 23 7]
ChemiDoc B EE I A A% R 524 H 2 15 Bio-Rad A H] ;
GloMax 20/20 #{b2= A5G4 H 55 [ Promega 23 F
1.2 FEHRBSRAF

S B ZE 200 R (4l 99.94% , 4tt5- HY-NO776) It
9% [E MCE 2 ) ; JIfi 2F 1l 3% . RPMI-1640 1% 77 3 (it 5
23 9 Sk 10091148 | 11875093) 4 1y [ 3% [H Gibeo 2 ) ;
CCK-8 &7 A . Annexin V -FITC 40 i I T K387 & |
RIPA 24 . BCA & 1k BEASI A7 & T bt S i
- SR TR TR R VR e H K (SDIS-PAGE ) ¥ e i il 1571 4
8 i ECL fk 2% & 6 i 7 & (4t 5 43 3 2 C0037,
C1062M . P0013B . P0009 . PO012A . POO1SM) ¥4Iy [ |- hF
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L RAYHARA R 7 s RNAiso Plus HEHGR ) | j3i%E
sk R & L S I 2O a2 i PCR (real-time fluorogenic
quantitative PCR, RT-qPCR ) i 71 & ($tt 5 4351y 9108 ,
RRO92A ,CN830S) ¥4Il [ H 4% Takara 23 7 ; %Pt PTEN
P REHTAR | SnH I -3- B B I AU (GAPDH) £ 5
BEHL R (124551 7 ab170941 . ab9485 ) 4 [ ¥ [ Ab-
cam A A 3 BRAR AL A AL D bR 1E A9 Ll SR e e e Rk B
G i (5 SA00001-2) W) [ 2T = J8E A W AR FRA
) 5 R OG ZR T A 3 PR D39 & (5 B2920) 14 H
3 [# Promega 2\ ) ; f Jil SLC25A25-AS1 Jz o BH P xof it
M . 1F 23K SLC25A25-AS1 S B M o BES 95 35
miR-212-3p 4804 (miR-212-3p mimics) K H B 1 %) 1R
(mimics NC) ,SLC25A25-AS1 4= % (SLC25A25-AS1-
WT) K 5875 /1 (SLC25A25-AS1-MUT) Jifi ki . PTEN B 4=
I (PTEN-WT) A 2828 % (PTEN-MUT) JFi b ) iy 75
J I DR A0y A7 RS R4 B A B ; RT-qPCR S50 it 5 |
Yy e A T AR TR (i) ey A BR A Rl A i
1.3 sh¥ 54k

A5 TS A 15 2 SPF 24 bV BALB/c # K.,
R 21~25 g, I H L TR AEAYHARBAABRA A,
AP ATHIE S Sy SCXK (A1) 2020-0001, A7 4 B4 4]
FE T E ERN 2R Y e QR 18~22 °C, AHXT
M 50%~60%, 5 12 hBIREAC K ) o ABiFE 7 Siad 4t
PRI BE 24 Bt 5256 sh ) 4 A B 2 B3 2 4L vfE (45 2023-
MYG2RO01),

AW r A0 Sk N S o A0 i MKIN28 (5 FT-
Y1357) 04 B FigAESAEYRHE A TR A
2 AHiE
2.1 “mRELEgE

B MKN28 41 o 4270 T 10% a4 1075 A1 1% -5
B Z WL RPMI-1640 5323 b | F 37 °C .5%CO. 244
TRIFR
2.2 HBRARELE

PREGERLPER R RS , FAMM T 381X 1074
MKN28 4 fifd (A B K 8B ) DI SRS AR AR . 1
R RA A 2 100 mm’ B, BE 45 FRBEAIL 43 A AR X6t BE ZH
SRR AR, S5 H, BRI S
BP0 A JE 1 T 20 .40 mg/kg T RS E A2 1k
R R 37 B 22 A O SCHR™, DL H L (DMSO) 2
V], B X B2 A UM 1 S SRR DMSO, K 1
WL ESE15 do RIRG 25 K8 U2 SR A, BULIR AT
0 P8 R AR
2.3 MKN28 ¢f a1 sL56
2.3.1 SRR NE

W MKN28 21 i F2 7 T 96 FLA P, 15 35 5 i 1 s e
J& A O IE) (5.10,20,40.,80, 160 pumol/L F4 5 Fl 2
FOFEEATAMR NS Y05 AL, BRI R E 3
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NSl REERTFR 24 h, FF B EEFRIE A FLINA CCK-8
R 10 uL, T 37 °C R E 1 hJim , i FHEFR (YT 450 nm
WA T ARG 0 HE R G B A O R AN S O [0 TS
(%) = (LB FLI B — 25 LI D) / O BEFLIE
HEEAH — 25 LG EE(ED) X 100%] , [R5 5 B R
AP (1Cs0) o
2.3.2 U2 A H A YR

B MKN28 4 i 5 A %) BB 4l S R R RS
B+ D T X B A | S B 2R 3 A SLC25A25-AS1
H SRR FOAAYEX R R R R Rk
SLC25A25-AS1 41, AW E 3R L. BRXFE4iimA
SR DMSO b, HoAs & 2H 40 24 Jin A 70 wmol/L i) 5
MERRESZ 23170 T ICHIXE) ; 57 HER
AT BRZH S B E R +Rl SLC25A25-AS1 41 Bl
AR+ R HAMEX AR R+d £k
SLC25A25-AS1 I AE A S R 25 28 i ai 20 12 95 B i e
T AR B m ek BAPE XS B | SLC25A25-AS1 i ik
3P %oF B T 36 3k SLC25A25-AS1 4 fifd . H &G Y 45
BROR OB E K I AR 6 FLAR P, R HE A
3K 50% Bt 43 5 A w7 4 ot B R 8 SLC25A.25-
AS1 1 FE AR} IR A F 58 SLC25A25-AS 112 95 15 (JR e
BBON A0 IREER L 8 X 10°TU) , k48535 24 h ),
T i 4 SR s ARSI RR A IS B IS 809% i H
R R R (1 pg/mL) i VE AR 8 5 e (1 AN i, 38 43 RT-
qPCR SZIAG I H: SLC25A25-AS 1 2 35175 1 e 1 e
PR

RT-qPCR S50 i) FLARSRAE 40N - B R 45 2 20
SRR IR, UUBEIR Eh 22 il (PBS) VB4 5 , UL RNAiso
Plus $2 GRS RNA , $ A0 138500 &t 5 ks
HW 536 8 ¢cDNA, IF LA A AR 1T qPCR P 1S .
I A& Z i TB Green Premix Ex Taq Il Fast gPCR i )
12.5 pL, IE 1 10 519 (51750 S = R /N i3 1)
£ 1 wL,cDNABINT 1 L, KK 9.5 pLo K &44H
95 °CTHAE I 30 8395 °CAEPE 5 s, 60 °CiR K /ZEf 10 s,
40 M. 433 A GAPDH (mRNA & ) 5% U6 (miR 45
W) R Z: SR 274 TR H B SR A X ik i

EHLIXT R S i T — R Ab B
x1 S|FEFIFF=HIKA
Hit A SIS 3" TR Nop
SLC25A25-AS1 1F11}: CCTGGATGTATGCCTCAC 199
[ : GGAGAATCGCTTGAACCT
PTEN IF1i): CTATTCTAACACCTCACCATTG 264
[z : CTCATTCAGACCTTCACATTC
GAPDH 1F11): TATGACAACAGCCTCAAGAT 104
[ : AGTCCTTCCACGATACCA
miR-212-3p TF111:GCGCGTAACAGTCTCCAGTC 65
[ : AGTGCAGGGTCCGAGGTATT
Us IF11:CGCTTCGGCAGCACATAT 100

[ : AAATATGGAACGCTTCACGA

thEZG B 2025 4E45 36 545 8 11



2.3.3  HUALIE JIAI

SR CCK-8 A o OG5 A= K 1 4 iy, 422 5 000
AFLEEFP T 6 FLAR Y, 422,327 TR J5 vk o4 AbBE
3 T HEFR 0,24 .48 hisf, #°2.3.17 300K Jy kA il Jf- 11
A AN T
2.3.4 AT

KT AAG I o HORHECAE R A, e 2 X
10°ANAFLEE RN T 6 FLAR Y, #422.3.27 0 F J7 40 4 Ak
. B A8 hm W AR 4l , F PBS WE¥ 3 IR Jm HiAk,
A Annexin V/FITCi&i 5 pL, WA, EiREHLHE T
30 min; A BAL TS BE (PD W 5 wL, I EHOEHF F 5
min; FH PBS YRI5, A FH I X 200 A A SORG: 0 45 20 440 it %) 97
T1H 0 o
2.3.5  HHER R ZERE SR

K Transwell SEHGRGIN o HOGECAE KA, IS
B ILIE A B IR S R A% 2 X 10°4/mL (1) B2 R T
B3R B 0.1 mL, #2016 ol 356 I fie (R 100 48
FERE ) B AL Bl L o e (ARG I 40 B 2 22 56 1) 1) Transwell
INE B2 BUE 20% G4 S RS IR B T/ANVE T 2.
E YN 2.3.27 TR ko] AbEE . B 48 h
WCEE AN, FH PBS UEIA 5 B T 4% 2 R W IR P 7R %
6T [ 22 15 min; F PBS Pk, LA 0.1% 25 5 55 4 (4 Y 7F
R TG 2 hy HI PBS VR, IMR 248 2 R T 0 240
Ji, {7 FH Y2 Sl AT UL 45 2 AN i A% MR 2815 I (G
PR 22N S 55 60) IR T
2.3.6 4l miR-212-3p . PTEN F&ik#a

(1)miR-212-3p 5 SLC25A25-AS1 ,PTEN # ] 3¢ £
ISE - A1) F ENCORI 7 2 3045 /% (https : //rnasysu.com/en-
cori) Fil il miR-212-3p 5 SLC25A25-AS1,PTEN [ ¥ 7£
GEAA A o R WU Y 2R il i R DR S R A 7 1) O
FOAIE B 25 A 07 a5 B A R OR 2 1R (SLC25A2
5-AS1-WT FIPTEN-WT) LUK 35 AR 55 A 07 i, 1) 58 A8 7
TR AR (SLC25A25-AS1-MUT #I PTEN-MUT) . ¥ |-
AT A AR R 28 R R 2 A AR JEOR 28 AR 43 1) T miR-212-
3p mimics 5% mimics NC 5% 4t 32 MKN28 4 ffl 1 , 1%
SLC25A25-AS1-WT+mimics NC 41 . SLC25A25-AS1-WT+
miR-212-3p mimics 2 . SLC25A25-AS1-MUT-+mimics NC
2 .SLC25A25-AS1-MUT+miR-212-3p mimics 21 . PTEN-
WT+mimics NC £ . PTEN-WT+miR-212-3p mimics 2H .
PTEN-MUT+mimics NC 41 il PTEN-MUT+miR-212-3p
mimics 24, A E 3R fL, IR 24 h)E  BUEELNIE,
e HEOUU D' 2R it i 7 PRSI 3 7 5 B O vk Al
it S 0 o D' 2% T o

(2)miR-212-3p . PTEN mRNA K £ [ #5460 - B
X} R A K ST A, 2 2 X 10° AN AL A T 6 fL AR Y, 3%
“2.3.27T0 F kAl ALBE . 55748 hE RGN, SR
JH RT-qPCR #4611 H: 7 miR-212-3p . PTEN mRNA 44

TEZG; 202545 36 44 8 1]

XF Ik, HAARSERAE R “2.3.27 101, R ] Western blot 7
Kl PTEN £ (9235, BAREAEUNT « IS 42 45 20 4
LA RIPA 24 i 24t I , B DI R 5 MR H A BCA
VI E R I, EAT A AL B USSR P e, EAT
SDS-PAGE 41 & 1 IR 155 % 2 B — M O -,
) 5% AR 2 W53t P4 1 h BERSE)S L in A PTEN .GAPDH —
UL 28 5124 1:2 000, 1:2 500) , 4 °CIEH 1574 ;
VEREJS I ACKH B 0 (R B E i) 1:5 .000) , %0 &
L hs VRIS , DL ECL IR B3 5 g, L H W E A S W
2% (GAPDH) I JK {8 L (B 2 7R H 9 2 (1 19 AH X 3%
SLLY 18
24 HtERFE

K HISPSS 20 A AR #ATae A . SLgn s
Phx s 3R, 241 EECR RN 2 5 225007, it — 20
PP EL R H Tukey F AR50 . R 507K ifE a=0.05,
3 #R
3.1 BERELWMER

SRR R LA, S B AR R A A B
TR AR e o 44 i 2 IR (P<<0.05) , H R B R
a2 W E AT S ARG =4 (P<0.05) . 453R I
K122,

Bl HEBEERRBIENEZE
K2 BABEEBRENEBEGGERERELK (x1s,

n=>o)
a5 kI mm’ il
fRE AL 119502423172 0.89£0.18
FREZMNEA 819.53 127,66 061009
FREZAARA 389.19+163.99* 030£0.11*

a: SRR RAL AL, P<<0.05;5b: 55 ARG AL LR, P<
0.05,

3.2 MKN28 fHfa3LI6 45 R
3.2.1 SRR T Pk B i e 45

50 pmol/L & 2 ZH 2H[(99.19 £ 0.68)%] L AL, 5
pmol/L 57 FZE 2R 2 40 M 3% F1((95.35 £ 0.97) %] 25 5+ I 40
P27 L (P>0.05) , 1 10.,20.,40 .80, 160 wmol/L 5
2 25 40 40 M 3% J1[(88.78 £1.05)% | (85.67+1.11)%
(62.48+1.14)% ., (51.35+0.88)% . (18.97 +1.07)% 144
8RR (P<<0.05) 5 5 BRAE R A 15 s 20 ML 09 1Cso (N
67.11 wmol/L, 3% LA 70 wmol/L VE iy J& 4L 52 56 i) T i
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3.2.2  FROVHCRITMNY

X4 (1.02£0.05) lb#, R ERAERH 7 R4
B B R S BR R 2R+ 3RS [T T 2 24
H SLC25A25-AS1 i £ 1k (4.23+£0.37, 4.15+0.32,
4.09+0.38) ¥ B3 M (P<0.05); 5% M2 Z4 15
B 22 28+ Al 0a BH PR X R A L g, SRR 2R
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(5.42 +0.28) 35 18 (P<<0.05) , #EmHE YLl o
3.2.3 /At ik SLC25A25-AS1 % T L 25 E ab Hi
S AN RIS 71 5]

K537 0 hi, &5 A 20 M3E ) LR, 22 R R G E
(P>0.05) . 409543524 .48 hif, 5%t A2 Ho A, 56
AR SRR B P R AN AR Rt ek
P X 2 240 B T ) 2 W 3 AR (P<<0.05) ; 5 = L2
FYL AN RS Rl B X B Fe g, S B 2+l
SLC25A25-AS1 A 401 1 8 3% THim (P<<0.05) ; 5 5 i
AR AT AR+ LR B H A, S R R+
14 # 3k SLC25A25-AS 1 4L 4 ffaih s i F R (P<<0.05)
GRS,

3.2.4  FU/AT 3 ik SLC25A25-AS1 Xt R B ZE b Hp
FEAN I TR

EXTHRZ[(2.46 £0.26) %] L, AR R4 7 B
2R U A X B 2 R e B 2 3R i Rk B PR X R 2
g g P T R [(19.74£2.71)% | (18.85+2.14)% .

10° 10° 10°

£33 BHEMKN2S MR ENLLE (xt5,n=3,%)

Eibl 0h %h 48h
by 9819+ 1.16 96.80£ 047 93.32£2.00
FREEA 99.24+0.36 84.55£381° 06.63+4.04
FREZ R 99.24+0.36 83.90£502 66.06+3.72:
SR EHRUSLC25ALS-AS1 4] 98,80+ 1.04 93.03£2.99 8347433
FREZ IR AL 98.86:+0.74 81574148 65,80 +4,63
FRAE LRI SLC25A2S-AS1 4 98,53+ 1.04 74831322 55.95+4,55+

a: XA AR, P<0.053b: 5 57 B R AL L, P<0.055¢: 55 5%
FRZE R D8 B X HR 2 L3, P<<0.05 5 d s 15 5 AR R+l SRR B MRS

] He A, P<<0.05,
(18.6 + 1.13) %] ¥ B E THm (P<0.05) ; 5 53 AR 4L M
SRR 2% 2 ek B M o R e B, SRR R
SLC25A25-AS1 A A M i P T- 38 [(11.43 + 1.52) %] b &
FEAR(P<<0.05) ; 5 5 AR AL A AR R+t ik M1
X REZ HAs, S B 2R R+ ik SLC25A25-AS1 4 4 fifg
F U T3 [(23.99 £ 0.46) %] & & T 55 (P<<0.05) . 4%
L2,
3.2.5  H/AT 3 ik SLC25A25-AS1 % R B ZE b #p
P A R R R 22 68 T 1 52

S AL oA, S AR R AL 5 RS Rl )
RTINS R 2R Rl b B M R AL T8 (22240
B s (P<0.05) ;5 5 AR R AR RS 2+
U PP X B L85, S B2 3R+ SLC25A25-AS1 4
MIIERS (R 2B IREC B E I £ (P<0.05); 5 RAEER
ZH RIS A R+ FIRFATE N B4 AL, TR R ik %
ik SLC25A25-AS1 41 Wi #% | = 28 4 i 25034 b 35 i /0>
(P<<0.05). 45RILEI3. 54,

10° 10° 10°
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5 3 i A ' 54 73 gr 4 3 ; %
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T4 FHMKN2S TR INEZ MBS LE (x +

%6 £ MKN28 40 il 1 miR-212-3p . PTEN mRNA

s,n=3,1") REARIZENEE (x+s,n=3)
45 gzl R Eib] miR-212-3p PTEN mRNA PTENEH
TR 244004794 2867£1220 TR 1032001 1.01£0.03 024£0.02
RREZH §4.00£8.00° 71.00£6.56° FEEZH 0411003 3684035 0474003
SR A 87304551 65.67+551° SRR BRI R 043002 3571049 043£0.05°
SRR +B SLC25A2S-AS 14 13367+ 11.15" 11933+ 1041% SRR +BH SLC25A2S-AS 14 0.73£0.04 2114085 0364003
FREZHIRAII AL 85.52468%" 62.18£5.09° FREZ TR A 044:+0,04 3514028° 046:+0,04
BREZHTHASLC25A2S-ASI 4 68.82£4.28 41921425 BREZHTHASLC25A2S-ASI 4 019002 4384052 0.76£0,07"

a: SGXTRALLLE, P<0.05;b: 55 A RALHLEL, P<0.05;¢: 557 a: XA LA, P<<0.05;b: 5 55 A R AL UL, P<<0.05;¢: 5 5%
FRZS 223 [ I X R A, P<<0.055.d: 5 5 RS2 Hid K B xS FRZS 223 [T e X IR LA, P<<0.055.d: 5 5 RS2 Hid K B X
MR g, P<<0.05, MR g, P<<0.05,

3.2.6  SLC25A25-AS1/miR-212-3p/PTEN#EHKRKE 4 iFip

IRTE TR ISR

(1)miR-212-3p 55 SLC25A25-AS1 ,PTEN #f! [i] & &
B UEZE L WU O R A A BRI L g 45 R (R 5) R,
Y SLC25A25-AS1-WT 8 PTEN-WT J5 , 5 3L 4% ¢
mimics NC g Hb 4% , 5% 9% miR-212-3p mimics gAY
N 2 G 1 34 2 A (P<<0.05) 5 M % 4 SLC25A2
5-AS1-MUT 5 PTEN-MUT i , 55 3:%% 4% mimics NC 4fl
Ji LA, Hed 2t miR-212-3p mimics 41 S 1) 426 2 i 5
PE2E S TG i3 X (P>0.05) , #£ /8 miR-212-3p 5
SLC25A25-AS1 . PTEN fEE# ] L 2R

x5 WEAEMBEEBERIRER (x£s,n=3)

e SLC2SA2S-ASI-WT  SLC25A25-ASI-MUT — PTEN-WT — PTEN-MUT
mimies NC 1024001 099£0.02 1005003 095£004
miR-212-3p mimics 042£0.05° 096+0.03 0331004 096£0.06

a: 53 Y emimics NCAHJIE Fb %, P<<0.05,

(2) Besl/aet 23k SLC25A25-AS1 X 5 f 2 Z Ab F
Je 41 0 miR-212-3p , PTEN 2% 35 1 52 0 - 5 % BR 20 1
B, R R B R 1 xR 2 R S B 2
A FAR HIPE X B A0 T miR-212-3p fURIB B T
4, PTEN mRNA [ 8 H 1955 W2 1 (P<<0.05) ;
55 5 B2 2 AR e Bl 3R+ Rl B PR o B A LA, S B
ZEFE 4R SLC25A25-AS 1 2 40l ifd ' miR-212-3p [l %34
3% 1, PTEN mRNA K8 IR R AE 2 T (P<
0.05) ; 5 5 2= R 2 A 57 BLAE R+ Rk BAMEXT B L
B, 5 B2 R +id F ik SLC25A25-AS1 26 41 g o miR-
212-3p [ 763k 5% T, PTEN mRNA &2 10 ik
3 F(P<0.05), 4R ILEI4.36,

1 1 I I\ v Vi
SRR R AR SLC25A25-AS14 3 V : T SR +id Fak BAPERT R ;
VI 5 Bl ZE 2 +id IR SLC25A25-AS 14

4 &EAMKN2S B+ PTEN & A RIZHIE K E

PTEN 54 kDa

37 kDa

TEZG; 202545 36 44 8 1]

JUAE B R IR f T A T AR R (R
FEPE R BB A AT TR ™ s RIR 2 K AT
A= IR A5 LRI FH /N T A 2 e g8 s R 7 60 3k
I TERENY, FREZEMELEN 3 -0-H
FEACAC =W, Xk Z2 b 2 o e 200 it LA 0 o 3%
F 7% 2610, S5 L2 25 ml i o 2ok (A AR s 0 7 | BEL KT
JIE T AL 3 354 i/ 25 11 9 il B/ L Zh 4 2R A A AR
{50 AT M S M 5 R B L s i R
e SR ERER TN S SU P il Nl R YUY a e N
ER R, S BRAR R AT T e 20 MRS AR R BRI P
AR, JF AT SRR B R A R Y s ), 5 RS
GEER— AN ARSI K B, S 2R ER AT
AL IR AL FIR ZE RE T, IR A i e T gk —
ARSI T 5 R AR Z0 B R R R IR

IncRNA SLC25A25-AS1 X A /N4 fii g H A — 5
A HE A 23R R 5 IR /DN 40 i i 9 200 B 344 B A7
BH PR T340 SGERE MRS 47 G s 20 LI A 5% Sk
7, SLC25A25-AS1 AT 3 2 ¥ 47 Ak miR-195-5p o A H
TR 1 CERECEE 1 o2) 938, IR R R /N2 i il
SR Y, SR, SLC25A25-AS1 45 B s BA
VR R, A 3k W4 i) 45 P s 40 L %) 15 5 e P T
P, FL IR R AT R 4 L 20 M A T 2 A
bR R BT AR A ST T A AR B 2R AT O
PEA I, SLC25A25-AS1 7 57 BRLA4= R AL FR A 1 s 400 i v
FIFERA T RN, AR A I R, 25 RZE R A
J& L 9 4R SLC25A25-AS1 Rk B35 F, ST
WA B2 iras R —30 ARWESSR RN 1wt/ ik
ik SLC25A25-AS1 %] 5 il 25 2% b B 15 s 400 3% ) L 4
T GE R R ZE R, 45 5 R, fsl SLC25A25-AS1
A3 S R AR O B i AR ) RS R BRI A
FH UL K 248 e 8 1 9 A2 #E 4 1 32 6 35 SLC25A25-
AST WU AT 858 S RS 2500 B I A IS ) RS IR 2B
PR R DA RO i i T R VR . k4R S LR

2R g b SLC25A25-AS 1 Y22 1k 3k 1 15 98 1)
R,
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IncRNA # 3 i 5 miR T U FE L H 55 4 285 50k LR
IZABIE D 38, D TTT AR 22 55410 1 Fer 9o 14 ¢ % , 2 miR-
212-3p 15 B A0 vh B F R B B3R, O R el I
BRAE BRI D1 L ROk E 18 i A0 i i I AP 5
TR A2 MR AR N A K™ ABIFE I i O R
it 42 5 35 PRS2 EGUESE T SLC25A25-AS1 5 miR-212-3p
ORI 45 G AR [ I 2 B S B2 28 T 25 1 ) B s 4
Jf1H miR-212-3p A1, fJ8 SLC25A25-AS1 nl i % 5
R 20t B AN A P miR-212-3p 3k B9 R AR , i
3K SLC25A25-AST I A 4 568 55 F 4% 2% %0 1 i 4t i v
miR-212-3p F 35 9 AT . PTEN Sy Jifag 400 il A -,
SRR R IR T A A A, IR I S R 4
BELHE NN B2 i ged e AR DIAROC™ . ASBIF S 3 R 't R
PR 2 L P S IE 52 T PTEN 5 miR-212-3p A4 #E [ 45
BRER WA AU R B, FRERT EIH B
20 Jfd b PTEN mRNA J 85 1 9 3R 3% , #{J8 SLC25A25-
AST AL S AR RN B A T PTEN mRNA K1
FRM AR, Mg 223k SLC25A25-AS1 U AT 58 5
Bl 2= 25 0 1 9 4 PTEN mRNA K 2K 1 238 19 1 3
VERT o i dm S B2 2 Al 18 9 4 e i) A D v g o
i [ SLC25A25-AS1 (13K (I 75 miR-212-3p/PTEN
LHTIES AL

Zi BRIk, S AR 0T e i Bl SLC25A25-AS1
F ik . F I miR-212-3p I | I miR-212-3p T ¥iF 4 1
PTEN Y3k , T 15 988 100 2 i
B3k
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