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miRNA-21 #FF 51| ;g X A% E&
Mz EeEtEkEMA

g, FRE, FAW, REE, RKR, k&
(Er R BB, HETAR TN 510632)

#  E: A microRNA ##FF 558 5 L% mRNA # 3-UTR R R4 Z4hEA, KE A AT ER. 4155
miR-21 ¥4k F 53] &3t FF ek 8 AN AR 690/ R U B (liny anti-miR-21, t-antimiR-21), #F % t-antimiR-21 #F
% BB HIG R IPE 2. A A Lipofectamine™ 2000 4% % % & M B 45 % RPMI-8266 2m it %, b 2L 3 & R4
A 58 FATIT R BOSU AT R 0 IR A AR, A K I AU ] B e 2k R va RS Rk 35 (MTT) 5% ) 4m Al 3
FHAPH A Sy B AE Z R 0 IS Annexin V/PL 33 % X dm SO A ) 40 B 8 = &, 45 R 2R t-antimiR-21
EFEEALT @R, 5 antimiR-21 B4 AR 6925 2 50 & 4252 t-antimiR-21 #5 4 )5 B MR, t-antimiR-21 2 3%
b 2 B 3G 7h e fR i 4 R T, RAEAE AR A 0.4 wmol/L, S AEAE A Bl 4 48 h. 4 R &9 t-antimiR-21 T
JA T fnif & AR £ M IB 6 804 77, miRNA-21 TAE % % AW B s /B AR B 77 e i fe e .

XK miRNA-21; % K PEF %, AT 5 F); t-antimiR-21; RPMI-8266 %8 L, R AZ B

FE 5 ES: R34 XERFRIZAD: A X EHS: 1007-7847(2013)06-0502-06

Antisense Oligonucleotides Targeting Seed Sequence of miR-21
and its Applications in Multiple Myeloma
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Abstract: The seed sequence of mature miRNA took negative effects through perfectly binding with 3’ -
UTR of target mRNA. According to the seed sequence of miR-21, tiny antimiR-21 (t-antimiR-21) was de-
signed and synthesized to investigate the inhibition effects of multiple myeloma. t-antimiR-21 was transfected
by Lipofectamine™ 2000 into RPMI-8266 cells. The localization and transfection efficiency were detected by
LSCM and FCM, respectively. The growth-inhibitory potencies were measured by MTT assay. Cell viability
was counted by trypan blue assay. The cell apoptosis was assessed by flow cytometry. The results showed
that t-antimiR-21 was almost localized in cytoplasm, and t-antimiR-21 has the same transfection efficiency
with antimiR-21. However, compared with antimiR-21, it degraded rapidly. The best concentration and time
are 0.4 pmol/L. and 48 h, respectively. The t-antimiR-21 significantly inhibited cell growth and promoted
apoptosis. Taken together, t-antimiR-21, as an inhibitor of miR-21, could be an experimental method to treat
hematological cancer. miR-21 was a potential target for the treatment of multiple myeloma.
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g?’i‘@’%’%ﬁ@(multiple myeloma, MM)%}E%
FLRACH) B bR A0 0 IR, DR
T P R I A B A S R G A R B R, fEAE
ZYR . ZHr B A IR, ZF R
w5 H LM R, &R T
RASRPET. H AT R, miRNA 1 £
Tl S R Je A5 530 B 1 S 3 3 MM R A 5 R
J'&, BRI, A ko 3 DR sl 4 25 9 A9 miRNA 76
MM (1) A& S L] A 2 E A

MicroRNA (miRNA)J&E—JSK 2 22 M H
P2 1 P S I R B4 /N o3 F RNA, 2 54001
oAb SEFEAE T AR R E AU A AR 3T
FEEL miRNA 5" 9 “Fl )7 517 (miRNA 5’3 7~8
AR A1) 5 HA L] mRNA B9 3/ JE BRI
(3'untranslated region, 3'UTR) #4708 5% 58 4 H 4
e X, fiE RS0 2L mRNA R i 2 30 ] mRNA B
VE, DT I R A 6 TR K SR 7 St I R -,
W58 RIS T ncRNA JEBEH miRNA o, 204
5095 H T I Jeq ik DR A 1) B o7 o5 DX 7l 2 5 9
JE ARG X IR, B A5 8, miRNA 1 5% RIRTE
MM [ A& B ke 2 B A VR R, Hoh, 7E 1
WA miRNA 1, miR-21 76 MM H B A s 5L R iy
e, Had ke ik MM FA7E.

Chan 5 YR & I miR-21 76 AR B
HE ek, JE A S A L T R A R g e A
XJ b A A B2 LR H 1) miRNAs (1) 2638 K- 1F
178G S ETERFSE, KPR miR-21 fA YL STAT3 .,
PTEN .PDCD4 . AP1 . TGFB %5 Z Fll KL [X, 1£ L Fi
ST (W | B R R CFLARIE RS R
i S i Sk R A A DA R S AR
ChE PR B A A 1 I B 20 R 8 45 ) v
FEIRM R IE R VR, miR-21 5 R
R AWARYIER, B, flRaEmh] miR-21
frFeak, iR N A D RE, St T LATE— 2
FERE FIRYT M SCTEE . AF5T KB, miR-21 & 0] LA
VE A IEAE 12 W DA G 3o 25 B4 90 ] miR-21 2k36
FIRRIE ) — R ) AE RS (R, miRNA-21

HHEr, #F5% miR-21 (2B W W ik A
RNA THREA | UZ R AR TN miRNA 474
A%, BT AE miRNA BKEHA 21 nt L4
NG, T LA SR FR AR DI hy 2 d5c i 1y, T
RE ST AR LD REHEA TR 04 25 B4 i i — T
TR ZETF miRNA FIFERMLE, 35 seed-

targeting tiny LNAPYEF T microRNA BUE—E ik,
B AWEFEENT miR-21 BFPF 414 A t-antimiR-
21, f AR T2 A BRI A0 RPMI-8266 (1)
miR-21, I t-antimiR-21 XF i J53 41 i £ 410 il 5k
L, SRS AROC IR SR A 7 1. TR, T
tantimiR-21 HA 8 nt, HAFE AR B FIEERIE
AN, Ry S SRR )T I B A ) 25

1 #RFITTE

1.1 a5k

NZ R VB RERE A R RPMI-8226 3Z I T
7 BERMR SRV EE B R, MTT & DMSO 1
H Sigma-Aldrich (3 )2 w]; UG A M3 .Opti-
MEM & RPMI-1640 3555550 H GIBCO(E [F)A Fl;
Lipofectamine™ 2000 laf=] Invitrogen(% Iﬂ)ﬁ}ﬂ
1.2 RYBEZEBRNIZTSEK

M microRNA Families %4 & 51 3R B mi-
croRNA-21 F 5 21], AR 4 7 51 BN s B i 14
XA TP S AZR TS (t-antimiR-21), FF2K
FH BLAST A4 43 18 g e fe A% PR 17 4 K Bt B
xR A (B 1). [ AR ¥ 5] (t-antimiR-21): 57 -
ATAAGCTA -3'; BiHLJ¥ %1 (scramble, SCR): 5'-
TCATACTA-3', ¥ LA TR R A R A,
SRAREM .37 6-FAM(FITC) &4, HPLC Ziifk..

S'"-UAGCUUAUCAGACUGAUGUUGA-3' yiR-21

LErrrrrerrrerrt el
3-ATCGAAT AG TCTGAC TA CAACT -5 antimiR-21

S UAGCUUAUCAGACUGAUGUUGA-3' miR-21

LT
3-ATCGAATA -

1 antimiR-21 & t-antimiR-21 7%l
Fig.1 The sequences of antimiR-21 and t-antimiR-21

5' t-antimiR-21

1.3 ZmRatESE

4 RPMI-8266 4 il 1% 57 T 10% it 4 1L i /Y
RPMI-1640 K533, BT 37 C A ER 5%
1) CO, IGFEAH, MR R TG 9%. & 2~3 d il
AR S F AL F X 504 K 9 .0.2% 5 W i 1
YL S95% 12 .
14 HAELBEBUMBERAXNNUHER LB
HIRE R E L R ok 30 R

Sy A% (AR IR (Blank) .37 6-FAM (FITC)
M Y antimiR-21 \t-antimiR-21 2H, BURF %A K
A RPMI-8266 4], 220 A f L 5x 10741 1) %5
JEHERDT 6 LA, 9L 1.5 mL, S5 YL ZAAFH 2 mL.
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BUv 6 hJE, LA 2 mL & 20% G 4 1ML AY
RPMI-1640 555 35&; SRJ5 7 B DAPL Je 6, ffi FH 34
O3 R AR I T O 8 s SR IR A 240 L P ) Ao
53T 6.24 .48 h e il U AR Gu Ao,
1.5 MTT :0fikE R X ZBR MR EERRE

ASLES Y t-antimiR-21 ZH . BEFLXS BRZH (SCR)
Mzs XA, B3 5 AR AL, t-antimiR-21 41
B t-antimiR-21 %R 29K 0 0.2.0.3.0.4.0.5
F10.6 wmol/L, FEAILXT REZH v Bl L 5] 14 2% g 48
W 4 0.2.0.3.0.4.0.5 F1 0.6 wmol/L. B X %4 4=
£ B RPMI-8266 4 i, #5240 40 fE A 1x10°/mL
() AN T 96 LR, BAL 50 pL, 5% Y2 A
100 pL (%Q@ﬁ/fi%‘ﬁﬁ Invitrogen N Lipofec-
tamine™ 2000 158 43), 25 FAXTHRAL A 50 wL 1
JCIMIE Y Opti-MEM 355858, #64% 6 h J5, BRfLm
A 100 pL 7% 20%645 1035 ) RPMI-1640 5574,
i FLAAA TN 200 L. 48 h 58 FLIA MTT
W 20 pL, THEFATEFE 4 h 5, 1000 r/min &5
> 10 min, ¥ B3, LA 150 pl —H R
(DMSO), &% 10 min, ffiZh L0 %%, TE2 68
FEERRASC 300 52 G A s nm, DA A 50 (0] 352 S AT
TGN, SCIREE A 3 W, TR AR AN 3. B
PR =(1-(Asepn /A spa )X 100%.
1.6 AR IEIES AR A E Bt 18 B 40 A Y A
by

SIS A3 20 B A PR IR, S SCEERZ T R 41 FN B
PLXT B A FR 2R FE N 0.4 pmol/L. T 24 48,

DAPI

DAPI

72 h BN T AR A I S i et
B TS A Mg, EAE 3 Kk, BUYA.
1.7 X 4EA{T 24 # RPMI-8266 £ A& -
=

SEBG LRI, 244N LL 5x10°/mlL (4% B
R T 24 FLHR, 9L 400 WL, 55 Y 24K FH 500
pL, 25 P16 A A [A] AR B JE I 3 1Y Opti-
MEM 553255, 6 h JE A 500 wL 20%IfiL3# i RPMI-
1640 Bi5 5L B TR R4 rh 9%, O SO R 4 Ak
BLX B AL R 2R FE N 0.4 pumol/L. 48 h J5 &5
DWCEEGNM, T4 H PBS VESAIM 2 IR, 1 mL 45
A 5% M (binding buffer)it 1 WK, &5.02 1, N
A 200 pL 855 R E R4S, 53 5mA 10 L
Annexin F1 5 pL PL, 32482785, #6030 min,
L 2 A LSRG 0 40 L 9 1155 1O
1.8 SFitF4biE

s DA E e bR v 22 (c £5) 7w, (H FHSPSS13.0
ST A, SRR 27 2250 i e B 4% 4L 58
LSRR B ENE. UL P<0.05 A ETE2E R

2 4R

2.1 AL B RS AG T2 B 4 e T L

R TR E I SURZ IR Y AR ML T 2B R N 1
Ar, f# ] 3'6-FAM(FITC)f& i f antimiR-21 .t-an-
timiR-21 ¥4 RPMI-8266 40T, 8o H R A i
55 7R antimiR-21 . t-antimiR-21 % T~ 40} 5T,
BHOOF TR A Y.

Merge

ol

-

B 2 antimiR-21 ¥ t-antimiR-21 4R
Fig.2 Transfection results of antimiR-21 and t-antimiR-21

(A) antimiR-21 groups; (B) t-antimR-21 groups.
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22 TG T R

TEWRE T 9O GBI S SZIRR T4 M N 1) R
BUENG, BRI AGHE — A S SURZIR 1Y) e
R, G5 ER: 3'6-FAMFITC)EHf) antimiR-21
t-antimiR-21 %% 4% RPMI-8266 4l ffl 6 h J&, t-an-

128 100
0.51% 98.43%
5 i
4 >
= =
M1 M1
0 y T T ! 0
10° 10' 107 10° 10* 10° 10 10? 10° 10*
525 nm 525 nm
Blank antimiR-21
(A)
128 80
0.51% 95.01%
= =3}
M1
0 - i : 0
10° 10 10? 10° 10* 10° 10 10? 10° 10*
525 nm 525 nm
Blank antimiR-21
(B)
128 80
0.49% 85.38%
[ (5]
> -
= =
M1 M1
0 -y T 1 0
10° 10! 10* 10° 10* 10° 10! 100 10° 10*
525 nm 525 nm
Blank antimiR-21
(€
B 3 antimiR-21 5 t-antimiR-21 #3303

timiR-21 5 antimiR-21 %g%%l%%lﬁﬁ_‘l%, W& 7%=
SPEAKR (B 2.3). $55¢ 24 h & 48 h &, HAXT
antimiR-21 2, t-antimiR-21 %ﬁ'ﬁ{%‘%ﬁ{}ﬁiﬁlﬂ%,
Wi t-antimiR-21 7EZ0 i P B A A B (1] 3).

100
96.85%
=
M1
10° 10! 10° 10° 10*
525 nm
t-antimiR-21
80
55.65%

Events

100

Evenls

10° 10 10? 10° 10*
525 nm
t-antimiR-21

Fig.3 Transfection efficiency of antimiR-21 and t-antimiR-21

(A) 6 h; (B) 24 h; (C) 48 h.

2.3 MIT &g R NiZBREEERRKE
FSCRZ R B9 B PN R 7 S B YRR L S S
FE, PR MTT S0 5 52 SR I %oF 24 B rg 41 i) 88
I - N B AEVE M. 25 R B 7R t-antimiR-21
TELUREE N 0.3 pmol/L F1 0.4 pumol/L Z [B] I H
ARANTH RPMI-8266 H4FE{E 71 AR50, AR
FHWEE M 0.4 pmol/L, 5 BEHLXF AL AH LU A o 2
#5 (P<0.05). t-antimiR-21 7£ 0.5 pmol/L DA FAY
LU FE o R ARR SR I (B 4).
24 R XiZEEZT4H AR A9 A K HD HI4E F R LT A
R E
MTT 25 BB t-antimiR-21 B9 5 A0 F ok

407  Ot-antimiR-21

0.2

§ 357 mSCR
3 30+

E 25

£20-

Z 157

< 10

—_ 5 T

0

0.3

36.82%
M1
10° 10! 107 10° 10*
525 nm
t-antimiR-21
*
« *

0.4 0.5 0.6

Concentration/(pumol - L™

B 4 t-antimiR-21 X3 RPMI-8266 4 EE5E M5 1E A
'P<0.05, 5 [ ALAT FB 4 A8 b,
Fig.4 Inhibition rates of RPMI-8266 after transfected

with t-antimiR-21

"P<0.05 vs control groups.
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A 0.4 pmol/L, it & Wy 5 TH YL 4 %E t-antimiR-
21 SAEAE AL 25 R BOR: WKL 0.4 pwmol/L
1Y t-antimiR-21 7E F F RPMI-8266 41 il J5 24 h
TR R B A IR0, #5228 72 h, HmfE
YEFIFE] A 48 h. BEMLXTREZ . 25 I BR 4140
M A KA AZ 52 (] 5).
- Blank

- SCR
—A—t-antimiR-21

Cell viability(x10%
B
o

0 24 48 72
t/h

5 BREIERENFEMRREBSER
"P<0.05, 55 AL B 248 bb.
Fig.5 Cell viability with trypan blue dye assay

2.5 RXAZEEXT AR TR &0

MTT 7 BRI YA E T tantimiR-21
TR IE N 0.4 wmol/L, fef:AEFHIRHA] Hy 48 h,
FA5 0 R I SR A IR T D R 5T, 45 SR B
0.4 pmol/L A9 t-antimiR-21 /£ AT RPMI-8266 4l
Jfl 48 h J5, 4 Annexin V/PI —E Y0, F M=
ARSI, 2 R IR TR R 18.5%. S5X IR
F L, IR T8 B0, P<0.05( 6).

3 g

ZRIEEMREEZNRESE . SRR EE
M2 By Bod #e 0B R SR PO . 2 SERTRTT
FAR L AR AT R A B 04 SR R, N
MY FGIE YR, NI R 3308 1R )7 F B,
1M miRNA X 5 [N (4 1) Fb R P W1 1 A e i i

. P9 miRNA f2 I8K 36 7 B0 1 T BEVE, T
P<0.05 vs control groups.
g S =
— S/ZO
o — L
o= =2 S f 15
= : 2 - Z10
= i+ Blank SCR = g
; R};opt(jsis 8.01% {i)oplusi§ 9.36% =
0
10 10" 10* 10° 10 10° 10" 10> 10° 10* 10° 10" 10*> 10° 10* Blank SCR t-antimiR-21
Annexin V Annexin V Annexin V ®)
(4
B 6 AN RPMI-8266 4HAEE -

(A) Annexin V/PI 3 A 45 R ; (B) & 52 3o 48 20 fe -3 8 = F L4, *P<0.05, 5 AL R4 48 1L,
Fig.6 Flow cytometry analysis of RPMI-8266 cell apoptosis
(A) Annexin V/PI assay result; (B) early apoptosis rates of groups. “P<0.05 vs control groups.

R IR IR YT BT R BB,

fdJeg AH SE 9 microRNA BF5T48 78 H 1 2 78 it
AR R R WL R TS A TR A E R Y
microRNA 43F, microRNA-21 3l & i B 2L 1 I
miRNA Z—. 24 miRNA 7£ 03 o i 26k sl 1
SRR LR B, R s SCTEAZ T R AR S g
il miRNA A935 M. £F X miRNA )50 XAZ R S 18
B X MR B e 3 AN SRR, N T A S
Ff E miRNA ) % 5% 59 .miRNA {14 55 5 2
miRNA H NP DNA J¥41), i1 A 20T Bl H &
AFN4IHEPY, 558 miRNA & miRNA-DNA 2438
W, RNA i H 1361k, 51 miRNA 1A%, 12
R B A 2E P, DTk 31 3 PR 92 i G 97
() H ).

b & T AEWE R R R, BT, £ T

L miRNA JPA I iz U TR B A I FH H 8558 3%
e SH R FEMAYA L, B %tk
Sy B VR RN, RS R A
[R5 R Fe ik sl iR o7 G AR 3, 1t HLR A
i ] fF b 20 g e T i TS AR Ak A
VM A A A | TR TR B RE R R AR PN R
SRR, AN Wi 40 A A7 BT b 1 e SE R
FAP. BT miRNA X2 19~24 Mg, F R X%
R FEARAM ] miRNA 478 P8 A Sk AT BE 2 o e 1
AR BR 7 e, ABAESEBR N, F A — S AN
A, b RIE R, A EEE 5,

FRE microRNA [/EAHLH, £ X miR-21 F )7
HTHE K t-antimiR-21, 3 FITC 846 H: 3/ 35,
1E H F RPMI-8266 4fl fifl J5 15 21| 1% 45 3 5 & %)
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miR-21 TP H G R A% R (antimiR-21)4H
—&. /2.3 BN, t-antimiR21 #4t 6 h J5, 5
antimiR-21 HA MR (W 0%, (B2 24 48 h J5
Ffi e tie. BRE F, AHXT antimiR-21, t-antimiR-21
HA BT, Feerksk . Ui, Hit,
—ERE EAT LT IRKFS antimiR-21 A & f 7~
A G R AR R BRI E RS AS 2, (H2, B¢
il A M — B G 1 LA D IR o AN T A, R A AT LA
3 S B A R A R — [ R 5 0 — A AR R
A AT & B, A miRNA-21 A
FREY R AR (antimiRNA-21) 7] A &l K562
AN A R, (P 9EE FE R Pded4 ik I, {2 iF
K562 AT, 78 T antimiR-21 $275; K562 41
MIXHEST 2549 Arva-C HUBER 201 A=) F BT ).
FERTIABE ST LAt b, AHIEGT DA 2 Ve iR R
FXTE, TEHAE T t-antimiR-21 5 508 2 )5,
— 2 ST t-antimiR-21 2 75 52 00 20 0 1) A= )
T, B 4~6 45K BOR t-antimiR-21 /E T
RPMI-8266 4 fL ), 20254 A2 2], Jf B 2
FEHEAR R 08 T, #EWT Y t-antimiR-21 7 3@ i
2 RS BRI R TR E . ARSI ESE,
antimiR-21 FLA7 B 3 a8 (A1 HE 30 1 e 119 e A= A
S 0 AR R I L, AT T o 8 T BT 6 9 I 1
2549, BEAE miRNA SSURTRE AR 1) & JE AN
BRI miR-21 ZENG ARG AT R A 5
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