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Effects of microRNA-216a on Proliferation, Invasion, Autophagy and
Microangiogenesis in Nasopharyngeal Carcinoma Cells Through Regula-

tion of JAK2/STAT3 Signaling Pathway

ZHENG Fang-jing, LAI Hong-hua, LAI Xiao-lan, BAO Wei-jing, FU Xian-guo, ZHOU Su-juan,
LIN Yi-kuang, HUANG Chuan-gian, WU Wen-juan

(Ningde Municipal Hospital Affiliated to Ningde Normal University, Ningde 352100, China)

Abstract: [Objective] To investigate the effects of microRNA-216a(miR-216a) on the proliferation, invasion,
autophagy and angiogenesis of nasopharyngeal carcinoma cells and its relation with Janus protein tyrosine protein
kinase 2/signal transducer and activator of transcription 3 (JAK2/STAT3) signal pathway. [Methods] TargetScan-
Human was used to predict the binding site of miR-216a and JAK2, dual luciferase assay was used to verify
whether miR-216a binds to JAK2, immunohistochemical staining was used to detect the expression levels of p-
JAK2 and p-STAT3 in normal nasopharyngeal mucosal tissues and nasopharyngeal carcinoma tissue specimens,
and the relationship between the expression levels of p-JAK2, p-STAT3 and the clinical pathological parameters of
patients was analyzed. The miR-216a agomir and miR-NC agomir were transfected into CNE-2 cells with lipofec-
tamine™3000; and the antimiR-216a agomir and antimiR-NC agomir were transfected into CNE-2 cells. MTT
method, transwell test, subcutaneous tumor model, tubule formation assay and acridine orange staining were used
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to detect the ability of cell proliferation, invasion, tumor growth, angiogenesis and autophagic vesicle formation,
respectively. Western blot was used to detect the expression level of p-JAK2, p-STAT3, microtubule-associated
protein light chain 3-11 (CL3-1I), yeast autophagy-related gene 6 mammals homolog (autophagy related protein
ATG6, Beclinl), vascular endothelial growth factor(VEGF). [Results] The dual luciferase assay verified the tar-
geted regulation of miR-216a on JAK2. The positive expression rate of p-JAK2 and p-STAT3 in nasopharyngeal
carcinoma tissues (75.0% , 68.3%) was significantly higher than that of normal nasopharyngeal mucosal tissues
(10.0%, 13.3%)(P<0.05). And the expression of p-JAK2 and p-STAT3 was positively correlated with the depth of
invasion, lymph node and distant metastasis(P all <0.05). Compared with the miR-NC group, the absorbance val-
ue at 24 , 48 , 72, 96 h(0.32+0.03 vs 0.15+0.04, 0.58+0.07 vs 0.24+0.06, 0.86+0.10 vs 0.41 +0.06, 1.48+0.11
vs 0.75+0.07), number of cell invasion(101.00£11.00 vs 22.67+5.77), number of blood vessel formation(127.53+
10.61 vs 74.36+8.48) and transplanted tumor volume[ (1 545.21+70.71) mm?® vs (485.24+91.92) mm?) ] were significantly
reduced in the miR-216a group. The expression of JAK2, p-JAK2, p-STAT3 and VEGF protein (1.85+0.07 vs
0.93+0.11, 1.03+0.07 vs 0.32+0.05, 0.92+0.09 vs 0.44+0.08, 1.17+0.05 vs 0.55+0.07) was significantly reduced
(P all <0.05). The expression of Beclinl, CL3-1II protein (0.30+0.08 vs 1.03+0.11, 0.38+0.04 vs 1.00+0.08) were
significantly increased(P<0.05). Compared with the antimiR-NC group, the expression of JAK2, p-JAK2 and p-STAT3
protein in the antimiR-216a group (1.35+0.07 vs 1.93£0.11, 0.55+0.07 vs 1.28+0.11, 0.45+0.07 vs 1.23+ 0.11)
was significantly increased(P all <0.05). [ Conclusion] The expression of JAK2 and STAT3 is up-regulated in na-
sopharyngeal carcinoma tissue and cells, which may play a cancer-promoting effect. The mechanism may be that
miR-216a increases the level of autophagy and inhibits the ability of proliferation, migration and angiogenesis via
regulating JAK2/STAT3 signaling pathway.

Subject words: microRNA-216a; tyrosine protein kinase 2/signal transducer and activator of transcription 3 sig-
naling pathway; nasopharyngeal carcinoma; proliferation; invasion; autophagy; angiogenesis
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Figure 1 miR-216a targets the expression of JAK2

22 EIREERZE p-JAK2,p-STAT3 HIFK %

R ALY B 55 R B R, p-JAK2 .p-STAT3 £ 8
FE S M g 4 20 52 BH R 2R 5k, 60 18] A v Y B 2
KF5 R 75.0% 68.3% , 30 N AgHE# FHPE Rk %
53570 10.0% 13.3% ., SR Jia 2 4L FH P 0k R 18 35
PR T IR SR AL IR A0 20 (P 39<0.05) (Figure 2)
2.3 p-JAK2.p-STAT3 Rix 5 EMHE B EIERFE
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W 60 1] i ] p-JAK2 .p-STAT3 i Xf % ik
A HBHPELL (p-JAK2.:45 6] ;p-STAT3 .41 1) B
PE 41 (p-JAK2:15 ] ;p-STAT3 .19 1] ), b 8 Jj B2 78
T~T, ] S 22U p-JAK2 .p-STAT3 BH Ik %K
A A T R 4R AL To~ T, 3 S R 41 40 (P 3<0.05)
JC I B 25 56 B% 1 S 0 g 2 20 p-JAK2  p-STAT3 FH
PR K B AR bk L 25 5 1 S g A 4L (P H<
0.05); JCim b %% #% 1Y 5 WR g 20 21 P p-JAK2 p-
STAT3 FHM: 235 2R B AL A7 G2 b 54 8% 1) B W 93 4
41(P#1<0.05), p-JAK2 p-STAT3 7 | ~ 11 ] i & v
4 B A 26 1k R AR T I~ IV 35 3% (P 24<0.05) 5 p-
JAK2 .p-STAT3 3k 15 &5 M i 5T & 4 8 A 31l 06 5C
(Table 1),
24 HAMA JAK2.STAT3 mRNA FikKkELLE

qRT-PCR %5 5 /R, 5% B 20 (1.01+0.05 .1.01+
0.04) 1 miR-NC 41 (0.99+0.05.1.00+0.03) #}t,
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Notes: A :p-JAK2 expression in normal nasopharyngeal mucosa tissue; B:p-JAK2 expression nasopharyngeal carcinoma tissue;
C:p-STAT3 expression in normal nasopharyngeal mucosa tissue;D:p-STAT3 expression nasopharyngeal carcinoma tissue

Figure 2 The expression of p-JAK2 and p-STAT3 in nasopharyngeal tissues (x200)

Table 1 The relationship between the expression of p-JAK2,p-STAT3 and the clinicopathological characteristics of
patients with nasopharyngeal carcinoma [n(%)]

Clinical N p-JAK2 expression p-STAT3 expression
parameters Positive(n=45) Negative(n=15) X P Positive(n=41) Negative(n=19) X P
Age(years old)
<65 36 26(72.22) 10(27.78) 0370  0.543 27(75.00) 9(25.00) 1849 0174
=65 24 19(79.17) 5(20.83) 14(58.33) 10(41.67)
Gender
Male 43 31(72.09) 12(27.91) 0684 0408 28(65.12) 15(34.88) 0726 0394
Female 17 14(82.35) 3(17.65) 13(76.47) 4(23.53)
T stage
T,~T, 32 18(56.25) 14(43.75) 18(56.25) 14(43.75)
12.857 <0.001 4.627 0.031
Ty~T, 28 27(96.43) 1(3.57) 23(82.14) 5(17.86)
N stage
No~N, 31 17(54.84) 14(45.16) 13.904 <0.001 17(54.84) 14(45.16) 5308 0.020
N,~Ns 29 28(96.55) 1(3.45) 24(82.76) 5(17.24)
M stage
M, 46 31(67.39) 15(32.61) 27(58.70) 19(41.30)
6.087 0.014 8.462 0.004
M, 14 14(100.00) 0 14(100.00) 0
TNM stage
I[~1 6 2(33.33) 4(66.67) 2(33.33) 4(66.67)
ll| 29 19(65.52) 10(34.48) 12.826  0.002 16(55.17) 13(44.83) 12.189  0.002
v 25 24(96.00) 1(4.00) 23(92.00) 2(8.00)

miR-216a 41/ JAK2 STAT3 mRNA ik 7K (0.41+
0.07.,046+0.05) B 5 FEAK (P<0.05); 1 % BE2H 5 miR-NC o
41 JAK2 STAT3 mRNA K ¥ AT Ge it 2 57 | =L
(P>0.05) (Figure 3),
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2.6 BAMMEBEEENLLE
Transwell /NE 525 R 5 xR (109.33+11.02)
F1 miR-NC £H (101.00+11.00) #H Lt ,miR-216a £H 41 Jf1

255 Matrigel JEORCE (22.67+5.77) W Bi/b (P<
0.05) ; 1 XF HR 41 A miR-NC 240 i 2 i Matrigel %)
B 27 G E X (P>0.05) (Figure 5) .

277 BERBETHEBENERKENLR
2T —Conl e T RO S B0 555 %, X IRALL (1 65042+
5l g ; 212.13) mm®) Al miR-NC Z1[ (1 5452170.71) mm’]
g HHEE 4 JA )5 miR-216a 20 #1 BUIAR P9 B A A9 7 R
= 10f [(485.24291.92) mm’ | W] 72/ (P<0.05) , 1M % AR 41
5 - * HImiR-NC 4L {4 B9 (kB2 5 R 562 B (P>
0.5F e
= 0.05) (Figure 6),
) : . . . 2.8 45 4 A I B A AL T LR

# B Calivation timey ANVETR RS AR %, S AL (13025£14.14)
Note: * ; Compared with miR-NC group , P<0.05 1 miR-NC £H (127.53+10.61)#H [t ,miR-216a #H 48 jifl
Figure 4 Comparison of cell proliferation ability NG HE L B (74.3628.48) B R 2 (P<0.05), 1
in each group X REZL I miR-NC 21 4 /N B i 8 H 19 22 57 058
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Figure 5 Comparison of cell invasion ability in each group
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Figure 6 Comparison of the growth ability of subcutaneously implanted tumors in nude mice in each group
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P24 X (P>0.05) (Figure 7)
29 FHAMMNERRBENRIELE

WY R e o 45 S R A0 MR R R A W v e R
LIAAHE , XF BB 2L A miR-NC 2140 9 56 630588 , 77
T /bR ME 1 WU ; miR-216a 45 44 i P 9% 58 51
AR R B IR YE F W (Figure 8)
210 FHMA JAK2,p-JAK2 . STAT3,p-STAT3,
Beclinl .CL3- Il \VEGF & B XAk FLLig

it 3k miR-216a 4 gt , XF HRZH JAK2 p-
JAK2 STAT3 p-STAT3 Beclinl .CL3- 1l \VEGF & H
F kK43 51 1.93+0.11,1.02+0.09 ,1.75+0.07 .
0.90+0.07 ,0.32+0.07 ,0.38+0.04 A1 1.15+0.07 ,miR-NC
H 5 % N 1.85+0.07.1.03 £0.07 ,1.78 +0.11 .0.92 +
0.09.0.30+0.08 .0.38+0.04 #1 1.17+0.05,miR-216a41
239 4 0.93+0.11.,0.32+0.05 .1.73+0.11 ,0.44+0.08 .
1.03+0.11,1.000.08 F1 0.55+0.07 , 5 % B8 41 Fl miR-
NC 4 #1 b ,miR-216a 41 40 ffii JAK2 p-JAK2 p-
STAT3 .VEGF % 1 % i5 /K F B & 3 /> |, Beclinl |
CL3- 11 # 1 # 35 /K F- B W 38 £ (P #<0.05) ; ifij X} &
ZH 1 miR-NC 21 40 ffg % 5 11 3R 38 KF 22 5 g it 2
= X (P>0.05) (Figure 9) ,

23k miR-216a 4 Mtk , XF B2 JAK2 p-
JAK2 STAT3 p-STAT3 # 12 ik /K -4l ol 1.43+
0.11.0.49+0.05 .1.38+0.11 £ 0.53+0.04; 1] miR-
NC 41 43 % A 1.35+0.07 .0.55 £0.07 ,1.35 £0.14 Fl
0.45+0.07; 4 | miR-216a 41 %3 % & 1.93+0.11,
1.28+0.11,1.30+0.14 I 1.23+0.11, 5%} B 28 Fdm 41
miR-NC 414 kb, #0 %] miR-216a 41 41 ig JAK2 .p-
JAK2 .p-STAT3 # F1 3Rk 7KV W] B4 2 (P 34<0.05) ;
1 %k B 4 RN ) miR-NC 25 41 i 45 26 1 635 K- 22
SIS L (P>0.05) (Figure 10)
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R FRIK, IF HA5 MM TS AR OC 3 o 8 1) 8 55 4 i
%t RNA Opa A EAE I 1 5-52 X RNAT #1446
JELR B 5RO FR 28, 7 LR R Hh 7 2 g 40 )
miRNA, Wang %"0V% A 25 E 9 T miR-216a 4

Control

Control

miR-NC

—
W
(=)

—
(=]
(=]

(=]

Control  miR-NC miR-216a

Note : * ; Compared with miR-NC group , P<0.05

Figure 7 Comparison of cell angiogenesis ability in each group
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Figure 8 Comparison of autophagic lysosome expression in cells of each group (x400)
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