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MicroRNA-17-5p specific antisense oligonucleotide inhibits cell cycle of leukemia
K562 cells
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518026, Guangdong, China; 2. Life Science Center, Tianjin Medical University, Tianjin 300070, China )

[ Abstract ] Objective: To study the effect of microRNA-17-5p ( miR-17-5p ) on the growth of chronic myelocytic leu-
kemia K562 cells by antisense oligonucleocide technique. Methods: miR-17-5p antisense oligonucleotide ( miR-17-5p-
ASO ) and control nonsense oligonucleotide ( Ctrl-NSO ) were transfected into K562 cells by Lipofectamine assay, and un-
transfected K562 cells were used as blank group ( Ctrl ). The proliferation, apoptosis, and cell cycle changes of K562
cells were examined by MTT, TUNEL, and flow cytometry assays, respectively. Results: MTT results showed that the
proliferation of K562 cells in miR-17-5p-ASO group was ( 61.7 £4.7 )% of that in Ctrl-NSO group, and miR-17-5p-ASO
transfection significantly inhibited the proliferation of K562 cells ( P < 0.05 ). TUNEL results showed that miR-17-5p-
ASO transfection did not affect apoptosis of K562 cells ( P >0.05 ). The ratio of K562 cells in G, phase was ( 10. 8 =
0.8 )% in miR-17-5p-ASO group, which was significantly lower that those in Ctrl-NSO and Ctrl groups ([ 34. 6 %
0.4]%,[033.9+1.3]%, all P <0.05). Conclusion: MiR-17-5p specific antisense oligonucleotide can suppress K562
cells growth by inhibiting cell cycle, which may provide a new way for treatment of leukemia.
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Fig. 1 Effect of miR-17-5p-ASO on apoptosis of K562 cells as detected by TUNEL staining( x 200 )
A: VM-26; B: Ctrl-NSO; C: Curl; D: miR-17-5p-ASO
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Fig. 2 miR-17-5p-ASO blocked cell cycle of K562 cells
" P <0.05 vs Ctrl and Ctrl-NSO group

3 i i

MicroRNA J&— KK JE 250 22 nt 19 E 4 i /)N
RNA, i i 558 mRNA 4 3'-UTR X B #MEFE 5% )5
KPP R R A AR T KL E T R
miRNA, PEAH A 3G 58 oA A 45 O T & 44 B 22
PERIE'O S A5 D) S 36 A 21 miR-17-5p 7E
NBEZ MM 40 K562t K B §5L95% 41 i ES-2
1 IR (AR 33 1 ol 240 e o i) A B IR AN 2T
SRR INARTFSE B i — S IR R IR

SCRRL 11-13 J4238 , miR-17-5p FIHAD 5 Ff miR-
NA( miR-18 .-19a.-19b .20 .-92 ) AEFELEAE T A2
e iR 1331, 173X — XI5 H 78 LR 28 B A ik £
S 5 SRR T G 8 AR LR L 45 e G
S TR AN FEOR R T R st T o T
— R miR-17-5p X} K562 4o A= K A 520, A
N R U TR F AR &I miR-17-5p-ASO F54x
A K562 s 40 fs, AR sz B, S TR S
miR-17-5p i Al Fp & A2 52 T KS62 4i g i) 2k
RA, 320X K562 20 ML E AT 1 I T B 4 i SR

BRI . 4550 & P, miR-17-5p-ASO I K 5| K562
£ e B S8 9 T, i BRI T 40 R

JUT A 9 DR 9109 55 D7) ) B 2050 1 e 24
S RENAH M IR Lo V7 2 DR o SE R B
2 5 A B R B AR IR R A s R IA KT
FHSEAM R, CAVR U, e-Mye
A E2FT ¥90T Ll 55 DNA & il 945 41 i 8 30 .
0’ Donnell Z5 1% 91 miR-17 £ )& c-Myc A HEFE
,miR-17-5p M= ik B FERE c-Myc B &3R8
5HA c-Myc BRI —HE, 24 c-Mye B9 FRikKF
RS , miR-17-5p MY R IRWIRAK . c-Myc FEPH L AT
VI E2F1 (W3R8, It 8E E2F1 55, X2 —
AN IE 2 5 oA F5L2020) A B 5% 3 8 miRanda | Tar-
getScan I PicTar 3 Fl 3= 2 ) microRNA T 4K {2 i
M F E2F1 W] B & miR-17-5p 8 % KW, i H
0’ Donnell Z5 tHAIE S T E2F1 J& miR-17-5p A4 L 3
Rl PHIEFRAT AT LA miR-17-5p-ASO % A K562
MG, TALT E2F1 F c-Myc S 20 i J& 309 fo 8 42
O ey 0 ) 2 K

BIRA SCHRL 22 1338 , miR-17-5p 18 3o 30 il b
T 20 M 0 T R HEAE L (HARBE SRS R RO, TR
K562 40l miR-17-5p-ASO ¥ %85 it 2 5 i 4%
0 e J) S0 17 2 10 4006 P 8 98 . TT L miRNA & #54E
FHEA 40 s S, BV IA]—Ff miRNA 7EAS[A] (14 248 Ffd
A b A R A I AR & FEAE R 0 H miR-17-5p
A e S e A A AR IR K562 4
(A ER

ARG N R SCBERAT TR T IR A R T
miR-17-5p-ASO Xf K562 4 g A2, ik S 17 K L
FERAT IR T LATE miRNA YSRERTFSE th R HE0E
It H miRNA £ 1] B8 & J& 1%k g A= 036 97 160 i
Mo EEN R L R RIE—A 2R S5 B
FBIRE A ad #2 , miRNA [H] .miRNA 5§ 3 PR [R] /2
—MEEEE AR R 2% PR AT — DA 0 1 IEA
Aea ST ZHEVER . IS F miR-17-5p 51 Lk
O A HARHIL R 16 T 2E — 25 AR 5T, DL A 3L o
AR A R JRALE] TR 800 R TR T AR A
S A

(& % Wk ]

[1] Anglicheau D, Muthukumar T, Suthanthiran M. MicroRNAs:
Small RNAs with big effects (71l Transplantation, 2010, 90( 2 ):
105-112.

[2] Chen T. The role of microRNA in chemical carcinogenesis [ J ]. J
Environ Sci Health C Environ Carcinog Ecotoxicol Rev, 2010, 28
(2): 89-124.



ey, 4F. MicroRNA-17-5p [ SCEEAZH R B A L0 KS62 AT i i) 241 At i) A . 647 -

[3] Grady WM, Tewari M. The next thing in prognostic molecular
markers: microRNA signatures of cancer [ J ]. Gut, 2010, 59
(6): 706-708.

(4] Hefl, ¥ £, 2 K, X R, RIEXR, T 5 MicoR-
NA 7E 6 FhMuR M v i 22 SeRak [0 . o [ I A= id s 2
i, 2007, 14(3): 254-258.

[5] Kiuiitzfeldt J, Rajewsky N, Braich R, Rajeev KG, Tuschl T, Ma-
noharan M, Silencing of microRNAs in vivo with * antagomirs’
[ J]. Nature, 2005, 438( 7068 ): 685-689.

(6] & Fi,im 48, 8 4, X K, 2K MicoRNA X bR 41
R id vk rgsgn [J]. B, 2006, 26(7): 692-693.

(7] £ 5, & &, X1 K, 2 kX B, % . MicroR-
NA21 2 R TT LU US73MG 4h XS4 JEh 1 VM-
26 W2 PE [ 1] P EAEDALE 550 7 YR, 2008, 24
(7): 674-678.

[ 8] Rodolosse A, Chalaux E, Adell T, Hagege H, Skoudy A, Real
FX. PTFlalpha/p48 transcription factor couples proliferation and
differentiation in the exocrine pancreas [ J J. Gastroenterology,
2004, 127(3 ): 937-949.

[9] Bartel DP. MicroRNAs: Genomics, biogenesis, mechanism, and
function [ J ]. Cell, 2004, 116( 2 ): 281-297.

[ 10 ] Krol J, Loedige I, Filipowicz W. The widespread regulation of mi-
croRNA biogenesis, function and decay [ J]. Nat Rev Genet,
2010, 11(9): 597-610.

[11]Ota A, Tagawa H, Karnan S, Tsuzuki S, Karpas A, Kira S, et al.
Identification and characterization of a novel gene, C130rf25, as a
target for 13¢31-q32 amplification in malignant lymphoma [ J ].
Cancer Res, 2004, 64( 9 ). 3087-3095.

[ 12 ] Gibcus JH, Tan LP, Harms G, Schakel RN, de Jong D, Blokzijl
T, et al. Hodgkin lymphoma cell lines are characterized by a spe-
cific miRNA expression profile [ J ]. Neoplasia, 2009, 11(2 ):
167-176.

[ 13 ] Nagel S, Venturini L, Przybylski GK, Grabarczyk P, Schmidt CA,
Meyer C, et al. Activation of miR-17-92 by NK-like homeodomain
proteins suppresses apoptosis via reduction of E2F1 in T-cell acute
lymphoblastic leukemia [ J ]. Leuk Lymphoma, 2009, 50( 1 ):
101-108.

[ 14 ] 3KIRIR, % 76, B miR-17-92 FEPHI 7 microRNAs X3l
S E RE MM AR A EE [ ], e, 2009, 31011 ):
1-9.

[ 15 ] Schulte JH, Marschall T, Martin M, Rosenstiel P, Mestdagh P,
Schlierf S, et al. Deep sequencing reveals differential expression of
microRNAs in favorable versus unfavorable neuroblastoma [ J 1.
Nucleic Acids Res, 2010, 38( 17 ): 5919-5928.

[ 16 ] Guo J, Miao Y, Xiao B, Huan R, Jiang Z, Meng D, et al. Differ-
ential expression of microRNA species in human gastric cancer ver-
sus non-tumorous tissues [ J ]. J Gastroenterol Hepatol, 2009, 24
(4):652-657.

[ 17 ] Yu J, Ohuchida K, Mizumoto K, Fujita H, Nakata K, Tanaka M.
MicroRNA miR-17-5p is overexpressed in pancreatic cancer, asso-
ciated with a poor prognosis and involved in cancer cell proliferation
and invasion [ J ]. Cancer Biol Ther, 2010, [ Epub ahead of
print ]

[ 18 ] Bracken AP, Ciro M, Cocito A, Helin K. E2F target genes: Un-
raveling the biology [ J J. Trends Biochem Sci, 2004, 29( 8 ):
409417.

[ 19 ] O’ Donnell KA, Wentzel EA, Zeller KI, Dang CV, Mendell JT.
C-Myc regulated microRNAs modulate E2F1 expression [ J |. Na-
ture, 2005, 435(7043 ): 839-843.

[ 20 ] Leone G, DeGregori J, Sears R, Jakoi L, Nevins JR. Myc and Ras
collaborate in inducing accumulation of active cyclin E/Cdk2 and
E2F [ J ]. Nature, 1997, 387( 6631 ): 422-426.

[ 21 ] Fernandez PC, Frank SR, Wang L, Schroeder M, Liu S, Greene
J, et al. Genomic targets of the human c-Myc protein [ J ]. Genes
Dev, 2003, 17(9): 1115-1129.

[ 22 ] Matsubara H, Takeuchi T, Nishikawa E, Yanagisawa K, Hayashi-
ta Y, Ebi H, et al. Apoptosis induction by antisense oligonucleoti-
des against miR-17-5p and miR-20a in lung cancers overexpressing
miR-17-92 [ J ]. Oncogene, 2007, 26( 41 ): 6099-6105.

[ 23 ] Xie SY, Li YJ, Wang PY, Jiao F, Zhang S, Zhang WJ. miRNA-
regulated expression of oncogenes and tumor suppressor genes in
the cisplatin-inhibited growth of K562 cells [ J ]. Oncol Rep,
2010, 23( 6 ): 1693-1700.

[24 ] Chow TF, Mankaruos M, Scorilas A, Youssef Y, Girgis A,
Mossad S, et al. The miR-17-92 cluster is over expressed in and
has an oncogenic effect on renal cell carcinoma[ J ]. J Urol, 2010,

183(2): 743-751.

[ KFEBEE] 2010 -08 -16
[AXHE] T =

[fEEBHI] 2010 -09 -25

0 D

AEIEBR

TP A B 25T PR EAT AN T weeervveereveerineeniineenneens
8 ) 2 JEHE A G R AT BRI TT] wvvveervveemmeenireenineens
B PEYFIRAHATBR AN F] vveeveeeremeesnneeneresneenineas
FESETE MY ATBRAN ] «ovveervrereneenneenieeeeeenieeninens
T HEEE TCAE L R RAT BRG] veeerrreeenvreeennnees

0 D



