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Effects of miR-221 on cell proliferation and apoptosis of chronic myeloid leuke-
mia K562 cells and its mechanism

YU Youyou', LI Bin", YAN Ting, ZHANG Changgeng" (a. Department of Laboratory Medicine; b. Department of Nursing; c¢. Return
Visit Center, Harraison International Peace Hospital, Hengshui 053000, Hebei, China)

[Abstract] Objective: To investigate the effect of down-regulation of miR-221 on cell proliferation and apoptosis of chronic myeloid
leukemia (CML) K562 cells and its related regulatory mechanism. Methods: K562 cells were divided into control group, miRNA nega-
tive control (miR-NC) group, miR-221 inhibitor group, miR-221 inhibitor+ negative control siRNA (NC siRNA) group and miR-221 in-
hibitor+SOCS3 siRNA group. The cells in the control group received no additional treatment. Cells in miR-NC group and miR-221 in-
hibitor group were transfected with miR-NC and miR-221 inhibitor, respectively. Cells in miR-221 inhibitor+NC siRNA group and
miR-221 inhibitor+SOCS3 siRNA group were transfected with NC siRNA and SOCS3 siRNA, respectively, on the basis of successful
transfection with miR-221 inhibitor. The transfection efficiency of miR-221 inhibitor was identified by qPCR. Cell viability in each
group was measured by CCK-8 assay. Apoptosis in each group was detected by Annexin V-FITC/PI staining using a flow cytometry.
The protein expressions of SOCS3, p-JAK1, p-JAK2, p-STAT3 and survivin in each group were detected by WB. Results: Compared
with the control group, miR-221 expression was significantly down-regulated in miR-221 inhibitor group (P<0.01), cell viability was
significantly reduced at 48 and 72 h after transfection (P<0.05 or P<0.01), the number of apoptotic cells was significantly increased (P<
0.01), the expression of SOCS3 was significantly increased (P<0.01) and the expression levels of p-JAK1, p-JAK2, p-STAT3 and sur-
vivin were significantly reduced (all P<0.01). Compared with miR-221 inhibitor group, cell viability was significantly increased at 24,
48 and 72 h after transfection (P<0.05 or P<0.01), the number of apoptotic cells was significantly decreased (P<0.01) and the expres-
sion levels of p-JAKI1, p-JAK2, p-STAT3 and survivin were significantly increased in miR-221 inhibitor+SOCS3 siRNA group (all P<

0.01). Conclusion: Down-regulation of miR-221 inhibits proliferation and promotes apoptosis of K562 cells, the mechanism of which
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may be related with up-regulating SOCS3 expression to suppress JAK-STAT3 signaling pathway.

[Key words] miR-221; chronic myeloid leukemia (CML); apoptosis; proliferation; JAK-STAT signaling pathway
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B 2 PRI (P<0.01) . CCK-8 #a il 45 5 (& 1B) &7
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"P<0.05,"P<0.01 vs Control group
1: Control group; 2: miR-NC group; 3: miR-221 inhibitor group

A: The transfection efficiency of miR-221 inhibitor was detected by qPCR; B: Cell proliferation viability

was measured by CCK-8 assay; C and D: Cell apoptosis was detected by Annexin V-FITC/PI staining
1 TiAmiR-221 3 K562 4AAEIEFE H 15 S MDA T
Fig.1 Down-regulation of miR-221 inhibited proliferation and induced apoptosis of K562 cells
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1571

101
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Expression of p-STAT3

“P<0.01 vs Control group

1: Control group; 2: miR-NC group; 3: miR-221 inhibitor group
A: Representative WB images of SOCS3, survivin, p-JAK1, p-JAK2 and p-STAT3 proteins; B-F: Statistical results of SOCS3 (B),
survivin (C), p-JAK1 (D), p-JAK2 (E) and p-STAT3 (F) expression levels
2 T miR-221 12 K562 0 SOCS3 Fikx M Ml p-JAK1 ., p-JAK2, p-STAT3 # survivin 3i&
Fig.2 Down-regulation of miR-221 promoted the expression of SOCS3, inhibited the expressions of
p-JAKI1, p-JAK2, p-STAT3 and survivin in K562 cells
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T2 B B S M 45 R (B 3C) 7%, 5 miR-221 inhibi-
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"P<0.05,"P<0.01 vs miR-221 inhibitor group
1: miR-221 inhibitor; 2: miR-221 inhibitor+NC siRNA; 3: miR-221 inhibitor+SOCS53 siRNA
A and B: The expression of SOCS3 protein was detected by WB; C: Cell viability was measured by CCK-8 assay;
D and E: Cell apoptosis was detected by Annexin V-FITC/PI staining.
3 JLBA SOCS3 i#%% miR-221 inhibitor Xt K562 40 A58 18 =AY 4N
Fig.3 Silencing SOCS3 reversed the effect of miR-221 inhibitor on proliferation and apoptosis of K562 cells
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“P<0.01 vs miR-221 inhibitor group
1: miR-221 inhibitor; 2: miR-221 inhibitor+NC siRNA; 3: miR-221 inhibitor+SOCS53 siRNA
A: Representative WB images of survivin, p-JAK1, p-JAK2 and p-STAT3 proteins; A-E: Statistical results of survivin (B),
p-JAK1 (C), p-JAK2 (D) and p-STAT3 (E) expression levels
4 LBk SOCS3 i¥i%% miR-221 inhibitor ¥t K562 4B p-JAK1,p-JAK2, p-STAT3 F survivin & B FIA 893 0&EI1E R
Fig.4 Silencing SOCS3 reversed the inhibitory effect of miR-221 inhibitor on the expressions of
p-JAKI1, p-JAK2, p-STAT3 and survivin in K562 cells
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K562 41 ff1 347 7 SOCS3 siRNA B4 4L, 45 R Z I, T
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