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HE . Bi LU RNA-26a( miR-26a) #1345 10 - Y (0 (R B2 iSRRG &% 7K 1 8 (1 R I8 X ( PTEN ) %18 44
TR LA 1 95 ( CLL) 4 25 M i IR P /E . Aok S84 4 4. X IR 4 (L1210 41 8) , it 541 (L1210/DDP
) NC 41 (FE3e s #5hi+1.1210/DDP 41AE ) A2 (55 9% miR-26a-inhibitor FUkI+1L1210/DDP 4if) . RT-
qPCR F il miR-26a F1 PTEN mRNA ik ; WL 2 i 52 50 86 U miR-26a XT PTEN (14§ 1) 4  MTT 32546 0 4 it o 15
%1 (DDP) Tt 251 5 W 2 40 SRS 28 S 08 T8 ; Wetern blot 45 ZH g th PTEN B IEBENLEE 3 81 (PI3K) \Z & 1R-
TN TR I (AKT) B3R5, 4% miR-26a BRI 40} PTEN 3Rk (P<0.05) , miR-26a AJH0 [l {EF+
PTEN, 14| miR-26a F2ik W] REARLHARXT DDP P50 iR BE (1C5, ) {1, S = UMM T3, B PBBK B H KRB R
p-AKT/AKT(P<0.05) , £5i& 1l miR-26a FEIXF3E T 138 PTEN 253k AR 40 M 2545 7
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Effect of miR-26a on drug resistance of

chronic lymphocytic leukemia cells by regulating PTEN gene
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Abstract: Objective To observe the regulation of microRNA-26a (miR-26a) on the drug resistance of chronic
lymphocyte leukemia ( CLL) cells through the phosphatase and tensin homolog deleted on chromosome ten
(PTEN). Methods The experiment was divided into 4 groups: control group (L1210 cells), resistance group
(L1210/DDP cells), NC group ( transfected with empty plasmid+L1210/DDP cells) , inhibitor group ( transfected
with miR-26a-inhibitor plasmid + L.1210/DDP and inhibitor group ( transfected with miR-26a-inhibitor plasmid +
L1210/DDP cells). miR-26a and PTEN mRNA expression were detected by RT-qPCR. Dual luciferase experiment
was used to detect the targeting of miR-26a to PTEN. MTT method was used to detect cell resistance to cisplatin
(DDP). Flow cytometry was used to detect cell apoptosis rates. Western blot was used to detect of PTEN, phos-
phatidyl inositol-3-kinase ( PI3K), serine-threonine protein kinase ( AKT) protein expressions in cells. Results
miR-26a inhibited the expression of PTEN in cells ( P<0.05). miR-26a targeted PTEN. Inhibiting the expression of
miR-26a reduced the ICy, value of cells to DDP, increased the rates of apoptosis, and up-regulated the expression
of PI3K protein and p-AKT/AKT (P<0.05). Conclusions Inhibiting the expression of miR-26a can reduces the
effect of cell resistance through up-regulating the expression of PTEN.
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PP bR B 410 B F 1L ( chronic lymphocytic leu-
kemia , CLL ) /2l AR UL B —Fh 1 1ML , 2LAM ) 1 itk
LS 400 49 o L i B A s oA L2 A i 3R 9 Oy T A
EN . BB TEALTT Ik v X 2 4 1 SRR AR, 4k
7= A T 208 | o] sk S i 245 90 52 8 B2 IR 7 CLL
A TN RNA (microRNA ) 215 2 Bl 4 B
B, 5 R A 1 Ak ST U RN 25 P A G,
miR-26a REASIE 15 ALy 25 9 I SBURE L 45 10 %5
e AR Bl 2 18 i TR il B 7k g A1 [ 95 L AT ( phos-
phatase and tensin homolog deleted on chromosome
ten, PTEN ) & — i 4 58 B DA, G Ik R IR 2 ' O 131
JEARR A RIS . PTEN 25 CLL 410 ik
PLEEMT2ZY, H miR-26a Al @10 §#55 PTEN RikZ 5
I IeE A4 e A P P AR EL S AR CLL T 24 7 rh 4l
EBAT ) APGE T W miR-26a JH$E PTEN X
/IR L1210 4 & A/ SR %A ( cisplatin, DDP)
L1210/DDP #3072 5 25 V£ Y20, PRH T RE A
FIALEL, B RIEARIRYT CLL $2 it 3ie 2%

1 #EETE

1.1 ##

L1 M A /N BRI EL A0 s L1210 4 &
(P ERBE AR ) o /N DDP ik B 40 iR
F L7 11210/ DDP I fF 2= (b Bk A= R
FRAHED

112 254 F 200 . 00 DDP (AR 556 il
24]7) s DMEM 5 3% ZLFif 4 1L 7% ( FBS) ( Gibeo 2%
7)) ; MTT {7 ( Sigma Aldrich 23 7)) ; peDNA-miR-
26a-inhibitor i #, pcDNA-miR-26a-inhibitor-NC Jii
BTN BRI A BRA A LipofectarnineTM
2000 %% 4L i 57 ( Invitrogen 23 A ) 5 B A= Ul 58 AR Y
PTEN S 4] kL ( B A T A9 TR A R
A]) s bt/ PTEN BEIEMEALES 3 Y38 ( phosphatidyl
inositol-3-kinase , PI3K ) | 22 % W2- 7 & R t5 1 % i
(serine-threonine protein kinase, AKT) Z # . p-AKT
ZHIMILFHT R 1gG-HRP (Abcam A H])

1.2 FHi&

1.2.1 4R RG SR Kooy 4 AR 3 8 11210 4 iz Fh
TR 10% FBS K 1% 4555 Z ) DMEM 1557
B TR 5% CO, B FRA N 37 °C W LR 37
L1210/DDP 4l 5T DDP 24 4 0.1 mg/L fY

DMEM $537% 3% ST 1 RN | OG5 7 1 4 i
AT a8,

P40 43 g X BEZH (L1210 40 ) | it 25 40
( L1210/DDP 40 Hd ) . NC 41 ( pcDNA-miR-26a-
inhibits-NC J&i K7 + L1210/DDP 48 it ) F1 40 1 771 45
( pcDNA-miR-26a-inhibits Tt Kz +11210/DDP 41l if1) .
# B Lipofectamine™ 2000 Ui B 450 k47 4% L | 4k
SEHESE 24 h,
1.2.2  RT-qPCR A2 401 miR-26a ,PTEN mRNA
Tk im B EFE Y 4 4L A0, $2 LA RNA, 5%
sk cDNA 4T PCR 73, #7355 .95 C Bk
5 min;95 C 725 PE 30 5,55 CiB k 20 s,70 °C ZEff
30 s, 3t 40 NEFR, miR-26a L iF 51 #9. 5'-AATC
GAATTCGCTGAGTCAGA-3"; FiiF5| 4. 5'-CATAAG
GCGTCGAGTGCAACC-3', U6 L {i#51%: 5 -ACTG
CATGCCATTGCAGTC-3"; T i# 5] #: 5'-ACCGTG
AACTTGCCTGCAA-3', PTEN L ¥ 51 #): 5 -AGGT
TCAGCTAGCTATGGCA-3"; FiiF5| 9. 5'-CAGCCTA
AACTGCTAGCTAA-3', B-actin I WE 5| 9. 5'-AGC
AGCAGTTATACTAGCA-3'; N iiF 5] ¥ : ACTAGCTAG
CATCATGCAA-3', miR-26a Lk U6 A2, PTEN L)
B-actin K N2, K 27429 4148 miR-26a, PTEN
mRNA Fik/KF,
1.2.3 miR-26a 5 PTEN # i) ¥ ARG . F000 miR-
26a 3'UTR 5 PTEN 2 [A] (% 45 & 037 15, 43 9l #) 2 B
A U ER 21 5ORE pMir-PTEN-WT 1258 25 51 5 41 Jif ki
pMir-PTEN-MUT, 534 By 4= 2 NC 41 | Bf 4 Y + miR-
26a 4 ZEAE T NC 41, % 4% B + miR-26a 41, F| H
LipofectamineTM 2000 ¥ miR-26a-mimics/miR-26a-
mimics-NC 5 pMir-PTEN-MT/pMir-PTEN-MUT Jii 47
JLAEYL 11210 4 M, Feil0) Gr vl B A58 THRAR X
PN BHEVE
1.2.4 Tt 2P A ARSI . BRORS e 1) 2% A 20 i, 422
Tl T 96 LR, FF 40 MLIC & 2 70% A2 47 B, DA
DDP (0. 02.0.2.2.20 1 200 ¢/mL) i) DMEM £ %
55,48 Wi, BALIMA MTT(5 g/L) K 20 pL, 4k2E
9% 2 h 5 F LI, A DMSO 150 pl/fL, F84%
&% 10 min, FH EEAR SO 52 490 nm {57 K A W
(AE, TR 20 B i 22 A BRI % (%) = (1-3E
Y52 A {E/ X BRZH A {H) x 100% , 22 20 Ji 410 51 2%ty
2 MR AR 305 7 Rk L1210 402 . L1210/DDP
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miR-26a W45 PTEN K FEA /)N BRI b EL 1 00 9 440 1 T 245 1 873

i X DDP (1 2 B 40 i ¥k FE (half maximal inhi-
bitory concentration ICSO)
1205 o B SR 00 240 BE O 1 . R e e iy
ZHAA M, PBS BE¥,2 500 t/min &0 5 min, 454
bR B AN, N A 5 pL AnnexinV-FITC J& %],
4 CHEHEIFE 15 min, 10 wL PI 448 5 min, {# IR
220 LSS I 200 B O T
1.2.6  Wetern blot £ Il 4t jfd * PTEN , PI3K | AKT
HE R O 3R 38 B BURRE e Tl 1 4% 2H 40 i, I A
RIPA 24 A A0 AR, 25 00 B3, BCA JE I 28 2
PR A8, 64T 10% SDS-PAGE % i HL kK
RETE S MR WK B 1 b, TBST IR BEIE , 4351 n
A1 : 1 000 i B¢ () PTEN , PI3K , AKT ., p-AKT i
B-actin—¥i,4 CWEH L%, TBST # IR VL5 A
HRP FRic i 1L FEHi e —Hi (1 : 4 000) , EIRIFH
2 h, A ECL k2 060, i s A0, 4
Mras Bbn F A OB A, UL H B8 F1 250 IO
JEMH 5 NS B-actin 5 BOLEEER/R BE AW
FHR R IAE
1.3 SitESH

KT SPSS 22. 0 Ge 2 844 4 B B tls , 1 i 9%
BEAYBARMEZE (22s) FRon , ZHEAR TR BRI
K FHER R 2 22 43 B, P AR AR L 38R I SNK-¢

R 56

2 #R

2.1 AAE 2534 miR-216, PTEN mRNA %R i% /)
Eﬁun

L1210/DDP £l ff' miR-26a mRNA 323k W i [
fi&,PTEN mRNA KBTS (P<0.05) (% 1),

®1 HAETHZEXT miR-26a, PTEN mRNA &% i 2200
Table 1 Effect of inhibiting cell resistance on the expres-
sion of miR-26a and PTEN mRNA (x+s, n=5)

group miR-26a PTEN
control 1.02+0. 13 0.24+0.03
resistance 0.74+0.07 " 0.46+0.05 "

“P<0. 05 compared with control group.

2.2 F P miR-26a ¥ miR-26a, PTEN mRNA &
A ]
5 NC A, 22 Hl5HIZH miR-26a mRNA

F A FE A%, PTEN mRNA 23k 7F &, H 30 % ) 41
miR-26a mRNA FiAMCF M 2540, PTEN mRNA ik
T 254 (P<0.05) (32 2)

x2 FY miR-26a 3t miR-26a, PTEN mRNA
RiZHIRNT
Table 2 Effect of miR-26a transfection on the expression
of miR-26a, PTEN mRNA (x+s, n=5)

group miR-26a PTEN
NC 0.98+0. 11 0.220. 02
resistance 0.7420.07 * 0. 46+0. 05 *
inhibitor 0.31+0.03** 0.75+0.08 **

*P<0. 05 compared with NC group; *P<0.05 compared with resistance
group.

2.3 miR-26a $BE FIEIE

AW B B R, miR-26a 5 PTEN 177 i
SR AN (K1),

BpA: A NC 40, 87 A A+ miR-26a 41 | 2 745 A
NC 21 €748 Hl+miR-26a ZH AH X 2¢ ' 2 i 6 1 43 991
H9:(1.31£0.15) . (0.73+0.08) .(1.29+0. 14)
(1.32+0.13) , 5 ¥4 B +miR-26a 4 L5, B 4
NG 4H 7281 NC 2H %75 B + miR-26a ZH A1 %F
PEOCE WG PE W35 T s (P<0.05) , B4R R NC
4 ZEAFRI NC 4 2828 B+ miR-21 AR X 96 &
st 2R (1),

PTEN-WT 3’ UTR  5'..ACACCATGAAAATAAACTTGAA...3’

miR-26a 3’ ...CGGAUAGGACCUAAUGAACUU.... 5

PTEN-MUT 3’ UTR 5'...ACACCATGAAAATAACTAGUTC.... 3’

51 miR-26a 5 PTEN &SGR
Fig 1 Binding site of miR-26a and PTEN

2.4 HREINFIZE K XS DDP B IC50 {E L%

AR EE DDP AL EEA0 L | Tt 24 21 240 i 417 i %
WAV, 100 2 4 J 4 7k 3 T i (P<0. 05) (181 2)

XTHRZH NG 2H 24520 SRIZHZ0M0% DDP 1 1C,
485K (1.12+0.13) ¢/mL, (1.07 0. 12) g¢/mL .
(6.35+0.65) g/mL F1(0.16+0.02) g/mL, 5% I
2 NC 41 LbA, Tt 25 2 20 B 1C. B, 400 ) 26 248 P
1C.5, fHRFAK (P<0. 05) 5 HL 0l 41 240 g 1C. 5, fEAIK T i
2540 (P<0.05), Xf BG4 F NC 41408 1C,, {57
ZE5t
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100 ---m--- control XTHEZE NC A T 27 (K 3) .
ol e essance 2.6 4EME PTEN PI3K,AKT B EKE L
g | rrerimbibior NHRAL NC 21 A T 2541 HiHI41 PTEN 25 (4
g oo Fik T, PI3K 75 11383k ) p-AKT/AKT F& 15 (P<
2 g 0.05) ;LA 2541 PTEN 2 14334 T, PI3K K
£ ol /. """" F156i5 K p-AKT/ AKT FE{T( P<0.05) (35 3,181 4)

logl10®2  logl10®? log10?

B2 fHRailE R

Fig 2 Comparison of cytostatic rate

log10% log10%®

2.5 YHEBTEILE

SRR NC 21 Tt 24 4, 400 440 20 40 e o 7 R 4
B (66.28+6.79)% . (64.68+6.64)% . (8.57+
L 13) %1 (84.26+8.45) %, 5Xf M4l NC 4 1L
B, T 25 2 A A 08 O 3R AR, 41 2 40 O T
(P<0.05) , M 2520 AR TR T 41 (P<0. 05) o

R3 EARBEKFRE

Table 3 Comparison of protein expression levels

(xxs, n=5)
group PTEN PI3K P-AKT/AKT
control 0.24+0. 03 1.06+0. 13 0.92=0. 11
NC 0.22+0.02" 1.09+0. 12* 0.95+0.10"
resistance 0. 46+0. 05 ** 0.64x0.07"* 0.710.07 *#
inhibitor 0.75+0.08 “#4  0.32+0.03**4  0.26+0.03**4

*P<0.05 compared with control group; *P<0.05 compared with NC

group; 4P<0. 05 compared with resistance group.
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Fig 3 Comparison of apoptosis rates
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Fig 4 Expression of various proteins in cells
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miRNA 55 IfiL R i 24 P 56 28 3 0, i iod
PERREE DN A A s T (s S i, 20
240 I X 24 1) B AR R e AR B 5 S e R A i 2 24
M 24, 3 AT RBOR AR BRI,

miR-26a 18 i 8 4L 1 R, 2 BRI K

AR /N4 it fis 55 0 e % 25 4y 1) SR, S A T Ak

SRLOT] RRSE P 25 20 40 ] miR-26a mRNA %35
1R, AL ) A TR B, X DDP 1Y 1C,, fH.
AEFRAER KO ] miR-26a F35)5 , 40 M R
AR TR B T, % DDP 4 1C, {8 W i A, 4%
/it 3K miR-26a A HE5% L1210/DDP 41 Jig %} DDP
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miR-26a J##5 PTEN &R ARG/ BUIS P90 B 1 00095 200 B 1 T 24542 875

MM 2451, PTEN RN EZ MmN+, A&
1 B8 1 T 1 Il G T OL o 35 e, 7 22 ol b o 2
PR SRR TR, S 5 & A ket 2 PTEN
A LMESR miRNA BREEER 2 5 Al i S AR /N
it s 20 L XA 25 9 T 24 0T AR A 4
HAMM T PTEN 26355 25 20 B 1 F 5 | 96 1 25 i
525 FAE S miR-26a 5 PTEN A7 78 0 ) ¥, #2271
il miR-26a 7] 3@ i #E10) L8 PTEN, FE{K L1210/
DDP 4iiffi%} DDP BTt 254k .

PI3K/ Akt 155 B2 g A A & i fE Hp i
BUE S ARV MR A2 b g B R R RS 1L,
1 BB SR K5 | A e A b 20 s P 3, B 9
PRI AR 1 pS3 [k I DI 40 M R - E R S
Ejfdveg A K Bt R . PI3K/ Akt 15 518 %5 g iff
2R AR AKT i R T S
PR I S SR 2 B P A it 24, 5 DDP Bl 2K 2
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