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Association of circulating miR-26a and its target gene PTEN
with systemic lupus erythematosus
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Abstract: Objective To explore the expressions of circulating miR-26a and its target gene PTEN in
systemic lupus erythematosus (SLE) and their possible roles in the occurrence and development of SLE.
Methods The expressions of circulating miR-26a and PTEN in peripheral blood mononuclear cells (PBMCs)
were detected by qRT-PCR after blood samples were collected from 36 cases of SLE and 10 healthy people.
The correlations between miR-26a, PTEN and clinical data of SLE were statistically analyzed. Dual luciferase
reporter system was used to test whether PTEN was the target gene of miR-26a. Results The expression of
miR-26a mRNA in the serum of the SLE patients was higher than that in the healthy people (P<0.05), and
the expression of PTEN mRNA in the PBMCs of the SLE patients was lower than that in the PBMCs of the
healthy people (P < 0.05). The expression levels of miR-26a and PTEN in the patients with SLE were
correlated with C3, anti -dsDNA, ESR and SLEDAI. After miR -26a was transfected to BaF3 cells, the
expression of PTEN was down-regulated, and the expression of PI3K was up-regulated, and the luciferase
activity of the transfected group was decreased (P < 0.05). Conclusions The over-expression of circulating
miR-26a may participate in the occurrence and development of SLE through down-regulation of its target
gene PTEN and up-regulation of PI3K/AKT signaling pathway.
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RYMELT BEIRHE (systemic lupus erythematosus,
SLE) & —Fl B R ZANE R GMETE B 5 etk
Pd , HRTIA R SLE 53085 B fG 15 & g  MERL
RAEMA I B B s RN A K, MicroRNAS J&—
FlE 20 ~ 22 A% TR 2H B B s JE S i RNA, 38
1 SEIEL] mRNA (1 37 -UTR 454, AL N Ay %
ik WL B, microRNA 5 SLE (1) &bl % D14
KBS BFST R, EEA Y microRNA-26a(miR-26a)
52T A S Gy 50 2 VAR CES [HXHE AR miR-
26a 1 SLE ik KAEFHPLHIOF b ik
PTEN J& XURE S 85 W R I 2K I i IR, Aok K
EFSRIESE PTEN MG S ARTE MR KA R g ik
R YOEEEHY, G55, PTEN P30 a1
R 2R A B G h) A AT R0, AR5 e
1o SR e e 1 SR A RS [ (quantitative real-time
polymerase chain reaction,qRT-PCR)#:ll SLE 2%
I3 miR-26a F14M i il 5% 20 it (peripheral blood
mononuclear cell,PBMC)" PTEN 133k, /M %
5l R GORH AR CHE IR RGO R RS R4
¥:3E PTEN J& miR-26a (I A
1 #MERE
1.1 #WRIER

PRI 2014 4F 6 H -2015 4F 6 H i 7 BERI K2
Rt e BE B Y 36 1] SLE FB 3 B IR , BT AR
FAFE 1997 436 H KA = 23 B 1T 19 SLE 43285
. 36 il SLE & V1414 (35.2 + 6.47) %, Hirf,
TV 2 4], 2ot 34 ] R FIARAETE 246 45 (systemic
lupus erythematosus disease activity Index,SLEDAI)F
SIPMEITEAG B IE B B, P14 (12 = 4) 43 . SEHRIAII
10 {5l et e AA A VR b X B, e BBk 2 3], Lok
8151 ; -3 4E IS (38.4 + 6.81) % , PI4L4E A (1=1.369,
P=0.1781) M5 ( x 2=2.057,P=0.1515) FL i £ 7T
GiiterE Lo
1.2 FEMBRF SIS

AN R B U Rk BaF3, g [ F SR E A
PR T, DMEM s IR 5 a4 1l v 1 H 28
[ HyClone 2\ F], Trizol 77 ( 3¢ [ Invitrogen /A A] ),
Wi SR K & . qRT-PCR X7 &4 [ H 74 TaKaRa
/> ], Lipofectamine 2000 (3% [ Invitrogen 23 7] ), AL
9 F B R X7 & (32 E GeneCopoeia 24 H] ),
RNeasy Micro Kit fiie RNA $#2BGXH] & (f5E Ql-
AGEN A7), %dit Bl PTEN Hii St Bl PISK ik

g 7 5% [E Santa Cruz /> v ,pMD18-T #fk (H A
TaKaRa 7 7] ),miR-26a.PTEN PI3K | B -actin 5|4
FPA i ARSI 1),

X1 PCR3|¥F%

FEH 51¥7 5 K Ibp
miR-26a 1E[i] :5'-GGATCCGCAGAAACTCCAGAGA-3' 1 058
J2 1] : 5'-TTGGAGGAAAGACGATTTCCGT-3'
PTEN  1EJi]:5'-TCCACAAACAGAACAAGATG-3'

S I :5'-CTGGTCCTGGTATGAAGAAT-3' 8
PIBK 1E ] :5'-TGCCTCCACGACCATCATCA-3'

J2 1] : 5'-TTCACACACTGGCATGCCGA-3' 380
B -actin  1F[i1]:5'-AGCCTCGCCTTTGCCGA-3'

i1 :5'-CTGGTGCCTGGGGCG-3' L
1.3 FAHik

131 QqRT-PCR # | f2 7% miR-26a mRNA # &
# i sE EDTA $HLEEry M E I 2 ml,4°C .3 000 r/min
B0 20 min, WA TR, $i B RNeasy Micro Kit fif
it RNA G G Ul I 1542 UM RNA. BU5 ol
ML & RNA, LL miR-26a 51 91 AR , W FH 355 4% 5
TR G Y 55 K cDNA, U 554 1 42 °C T s 1
10 min,95°C7AE 1 5 min, LA cDNA SA#5if , 47 qRT-
PCR; LA cel-miR-39 S N Z: IRHEATH 1Y, K2 i 451
95°C FilA¢ 14 10 min,95°C &4 15 5,55°CiR k 30 s,
T2°CHRSEAE 30 s, 3 40 M i QRT-PCR 1Y
ABI Step One Plus &l , 26§ 42 3 W, AR HE 2 3K
Folds=2-24C 144 & K5 ll miR-26a (AR ik, A
ACt= ( Civir-260— Creel-nir-30 ) gl ~ ( CtmiR—ZBa_CtoeI—miR—SQ)X'T,Hﬁiﬁ o
132 gRT-PCR # PBMC ¥ PTEN mRNA #
Foi5 B EDTA BU#ER9 AN E I 5 ml, Z W\ &M T
1500 r/min #.0> 10 min, 7 FIEWL A 2 f5ARFLUY
PBS Z¢ il , FHIR A IR M2 AR 7 3 ml k435
Wy EP 45, 28R 2 500 r/min B.0> 20 min, 3 FiE
i ,3 ml PBS ZZnhi e UiHE , FRR 2 i 2 500 r/min
B0 20 min, 37 LV 8 RNA fast 2000 A RNA
B Sl K 7] & R B PBMC i RNA, HU5 ol g
RNA, 1 FH 336 4% Sl 7 60K PTEN mRNA 035 530
cDNA, LA cDNA SA#ifz, B -actin o N 2 BT
4,385 QRT-PCR (SR FE Y 3 v Ao I K41 485
SR 3K

1.3.3 miR-26a # 4 5 %k & Bk & k)
% BaF3 il & T DMEM =5 b5 35 3 +10% 15 4 1.
T, 37°C 5% 4 fbfik CO, Z514F N 5%, K 4t o3
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KFEYZH (miR-26a mimics) . BAEXT R ZH (Mimics
control ) Fl A% el i 25 X REZ . F% BaF3 4
MIFERD T 6 FLAR PN, FREAR 25 B2 248 5006k, B miR-
26a mimics 1 Mimics control 4% 100 pmol, 43545
Lipofectamine 5 p | Fe43RAT, S HEIEF 30 min, #4%
JURA YA 6 fLARH, 5554 53R 24 h, 42
LN B RNA, L B -actin “H 2, gRT-PCR #&
T 41 AL N miR-26a,PTEN K PISK mRNA )ik .
(DWestern blot il . W% 4L 48 h J5 ) 3 141/,
RIPA 2L 41 0, $2 BCA0 5 26 11, SDS-PAGE Hi ik
OB RS M AT PTEN (1 : 300) %
P PIBK HLAAK (1 : 400),4°C L7, Il HRP Fric i)
FPihe 19G(1 = 4000), 5455 i £, )i H Gene Tools
A3 HT PTEN (PIBK 2 F1 Y 3RIA ; @R 3R
H RGN B PTEN JEEAUR 5175, HAE P
Ui /il L Xba I K1 Not 1 BEUIN KL, IE 514 :5'-TCTA
GACAGTGCTAAAATTC-3', JZ 7] 5|4 : 5'-GCGGCCG
CTATATATCAATG-3"; "1 PTEN £ K Ay 3'-UTR,
X pMD18-T ZARFNY 3G T 54T Xba I Fl Not I 3L
i Y], T4 DNA i 42 Y] J5 ) pMD18-T #11 PTEN
DNA 1 B, HAIF$EETRL, BB A 150 ng 5
miR-26a mimics,Mimics control -3 pmol {4 /5 il
A 25 pl opti-MEM 355 b, MREGMS5E 1wl
Lipofectamine i 25 w1 opti-MEM Ft/01R 2] , %5 1R
H 30 min, it A ¥ BaF3 4ifLfY 6 FLAR N, K5 =4
% F 24 h,#% I Z5E Gene Copoeia 2\ 7 AL 7¢ Yt 2% il
I 5 A TR
1.4 SitEFHE

B SR ] SPSS 18.0 Se it , TR
IR+ BRifi 22 (x = s) 7R, P 4L 1) B35 R e ST A
A RS, 3 A LW IR R R 25508, TR 2558
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M R SCRFERE T, PR LA SNK - g #:56: , AH G 43
HrH Spearman 1, P<0.05 2% A S5 L,

2 HR

2.1 SLE & # M & miR-26a.PBMC #1 PTEN
MRNA HJ3RiE

36 4] SLE £ IfiL 7 miR-26a mRNA [ AH*T %
KON (2.69 £0.47), X HEZH A (1.34 +0.29), 48 t K5
¥, 255 i 2F = X (1 =8.598, P =0.000),SLE
F I3 miR-26a MRNA B A XS ek it i X T BR AL .
SLE % PBMC 1 PTEN mRNA HJ4H % ik 0
(0.75+0.14), % B2 7y (1.82 £ 0.39), & t K B , 22
SAEG 2 X (1=13.85, P=0.000),SLE % PBMC
1 PTEN mRNA BAHXT I8 AL T-%F EZH . DL 1.
2.2 SLE B#& miR-26a.PTEN Rix 55K & #

/34t SLE 3% miR-26a . PTEN [ # ik 54E# |
P S TE 2 e RS2 BAFRR I OC R AR B,
P SLEDAI W43 . E#R32 2 SLE &35 A 1L i
miR-26a [ 2 ik 7KF- 15 T B 1% . SLEDAI 343K . TC
%S 2 BB . SLEDAI ¥4 JE#s % 2 SLE
PBMC 1 PTEN 931k 7K I T SLEDAI #¥43-ik . JE
oS Z 2 SLE B (L% 2), Spearman #4347 miR-
26a.PTEN 5 SLE IIfii IRz #6 #5 C3 .47 ds-DNA . £T.
41 ML %% (erythrocyte sedimentation rate, ESR) .
SLEDAI M, 455 B/~ , miR-26a 5 C3 Pt ds-
DNA .ESR .SLEDAI * 1FE#H 5 (r =0.735.0.504 ,0.562
A1 0.662, P =0.000,0.002.,0.000 Fi1 0.000) ( "LIK 2).
PTEN 5 C3.31 ds-DNA .ESR .SLEDAI £ fi#H5(r=
-0.585,-0.469,-0.588 #l -0.521,P =0.000.0.004 .
0.000 #10.001)( VLI 3). et a3 el R Es,
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%2 SLE B2FREKEZRE miR-26a.PTEN RiEHX &R
It R AL 1% miR-26a t/IF{E P PTEN t/F{E P{H
)
% 2 1.63+0.88 0.78+0.29
15.936 0.0032 1.052 0.6965
g 34 2.71+0.45 0.73+0.17
A
<40 % 26 2.72 £0.39 0.74 £ 0.22
0.953 0.6609 0.824 0.8696
=40 % 10 2.65+0.51 0.77 £ 0.25
SLEDAI ¥4
0~4 43 7 1.67+0.26 1.43 £0.37
5~9 43 11 2.34+£0.39 1.04 +0.35
25.589 0.000 33.297 0.000
10~14 4% 13 3.05+0.44 0.55+ 0.14
=15/} 5 3.62+0.61 0.32 +0.08
WE#s % 2
o 10 1.38+0.35 1.66 + 0.34
5 17 2.73+0.44 0.35 + 0.09
) 29.601 0.000 24.720 0.000
ARG 3 3.14 £ 0.47 0.64 £0.15
DE 6 2.93 +0.55 0.56 + 0.11

PTEN 5 miR-26a & ¢ (b=42.271,P=0001), LA
PTEN S H A5 ,miR-26a J A A5 &, BEFS Y
(PTEN)=-0.448 x X(miR-26a)+2.093(1=-6.502, P=
0.000) (ML 4).
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FIAPEXT R ZH A1 7S 1 X BR2H (¢ =36.251 Fil 23.753, 1
P=0.000), #44J5 PI3K mRNA FEikH4m, 5 BA:
HRZH RN 2s O R b, 2 R it B X (F =
28.120, P=0.000) ; P ¥ LL #5248 SNK-q #6568, 75 e 2l
PI3K mRNA ik TR R Aas (X B (¢ =
26.854 F/153.900, ) P=0.000), Western blot %%
Yej5 PTEN 2 1 #4080 (F=8.354, P=0.0036 ) ; %
P LA 28 SNK=-q R 30, B e 2 PTEN R 3RBDT
B2 SNK-q K36, 55 42 miR-26a mRNA &5 TBAM: BT BRZEFIAS O BRZH (g =31.769 F11 87.954, 1
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0.6 7 0O gy
S kX R 2
=Ny
Rinj 0.4 1 T
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=02 1
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5 e PIBK 2R 1 3R35 m T BI M R AL s (xf
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miR-26a mimics % BaF3 Jii , D Y EBHE T
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6 miR-26a mimics /5 PTEN.PI3K EEKIZE K

3 itk
SCHRHE TR SLE R #8492 70 ~ 100/10 J1
N el 1 1089, SLE SRR INA77EDT DS-
DNA 525 [ BT, T 200 MR S DI RE 2R
L, IRV B8 6 B O B ik (O 19 A 24 RN ZH 240
i BRI SLE BARR LS , e 40 |
DNA H 54k 2R (B PR BE 55 A A 2 SLE
FEER . IEAEE, microRNA B AE Y122 et ot 5|
ALV e BF9E 20, microRNA 25 fihid . [ 5%
PEBIR G Z AR I R R R R E 2 R
miR-155 . miR-125a . miR-146a , L\ & 7§ ¥ %! miR-
189 .miR-31 %% 5 SLE KA LM, i ik .
DRGSR A 7E— 2T RNA i (74 240 it 713 2 70
microRNA, FRIE IR microRNA , <9 5 S P 1R 7 B
A miRNA 81X 2 W S A A 3R
HEMME,

miR-26a(NC_005107.4) /& miR-26 FK it i 2
—, T FREEE T BEY, AR5 EI,SLE B

- 50

A G FE L (F=59.630, P=0.000) ; ¥ I} LAk 48
SNK- g #55; ,  Ye 20 50 28 Wl TG MEAI T B 0 i 21
F2s 6 IR 4 (q =45.159 il 61.132, ¥ P =0.000).
FH miR-26a W LA PTEN 1) 3°-UTR, i [ %
PTEN myZik. WA 7,

7 miR-26a mimics #ER IR ERIN

1134 miR-26a FRik/KF-5 Ta R ARE, M H 4P SLE
BT miR-26a FIA/KF-im T B 4%, I s ALiE
A B MEAR ) SLE B 1Y miR-26a FiA/K @&+
K JoNE g B SLE 3, R I miR-26a
LUEATRE Y SLE WA EBA . A — L W
I3 miR-26a 5 SLE %16 s AR , AT
miR-26a 5 C3.3 ds-DNA .ESR .SLEDAI #4741
AT, 45 3 R miR-26a 5 C3 .4t ds-DNA .ESR.
SLEDAI 7RI , i — AU IH 1L miR-26a i
Fik 5 SLE MR JEAEG . BEAEAFSY & B, miR-26a
FEAS [RVBE 9 118 o 2ok 2 479 0 0 S P 0L £ £, T
IR AR IERIR "2 Bl R (B e, R
miR-26a A i 1o #11 [i) AN ] Fr) 6 PR DA T 2 5 80 119
& A H . miR-26a i i # W] EZH2 ., CDK6 .
PLAP-1 “Z53£ N2 5 i NKIT 41k B8 A9 % 9
SRR, R, X miR-26a i i ff R AR L N 2 5 SLE
IR RE AT 5T 2B A A

PTEN JEH 5E 7 T 10923.3, & BUR 5 288 (R R
B ZR R 2 — , PTEN B R B X 3 i 28 A S 8 2
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FIOBEIR 14 % A o microRNA . Z.TE1L 17 A 45 45
PTEN () ik . if id TARGETSCAN .MIRANDA %5
microRNA %44 2 15 PTEN A g J& miR-26a [ %
FEH, A ST 5 miR-26a mimics W%t 2 Bk
ERGIMLLEGIE, 459 W8 ,miR-26a mimics 44
BaF3 Ji ,PTEN mRNA FIZE (4 £ IARHIK, 2SO C R G
P, W] miR-26a i#id 5 PTEN (%) 3°-UTR J¥#5
ShEG TERE SR KOF- R PTEN (O5A . g4k
PRI 4387 PTEN. miR-26a A9AH G, 45 5 R,
PTEN 5 miR-26a £ i AH¢, #— kS PTEN &
miR-26a FUHE LR, 1 SLE 2% PBMC 1 PTEN Y
FERIKPARFEHE AR JEA |, ] BB 1L miR-26a
TEMZH AT RIAZE 57 A . PTEN J2 KR 1Y PIBK/
Akt 15 53l % 1 ) )8 35 7 PTEN 3 3 % iR 1
PIP3, T il PI3K/Akt Z 5 DIfe 847 . S
SERURFE5Y % I, miR-7 .miR-21 .miR-22 FZik i,
FEPTEN Ik B#AIC, i1 T PISK/AKt 15 518 %
T3 SLE 83 B 4% R ik M EL PTEN A9
FEFEE S SLE MiE sh i BB EEA G . ARAFoR4E
SRAWIESLIZ 5, SLE 3 PBMC 1 PTEN kK
5 C3.P91 ds-DNA .ESR.SLEDAI A %, Ji5%s B K IE 4%
ff) SLE F 3% PTEN )5 K MK T & R K k4% B
#. miR-26a mimics#%%% BaF3 J5 ,ifid 5 PTEN it 3'-
UTR 7314854, 3l PTEN 0315, 3k PISK/AKt 5
53 K 25 PTEN 53X A4~ AR 4 67 1] 4% K7, (R ik
PI3K ik i, i IR PISK i i Flge A28 ) 4y
Y= A AN A 2 Y
AWFFE LR B R, SLE 4 175 miR-26a %15
FIR R, miR-26a KKKV 5 SLE WG sl ™
R AEA A , SR M 5 R Gt 4 R R,
PTEN J2& miR-26a [y # 5L [Al , miR-26a 7] G id i 5
PTEN 1y 3’ -UTR 41456, i PTEN B3k, AT
19 PIBK/IAKT 55382 5 SLE M kAE K.
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