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radiotherapy before surgeries. In addition, tissue samples 
were collected from areas more than 5 cm away from tu-
mour tissues. Surgeries were performed on days when the 
patients had no acute respiratory infection. The classifica-
tion of COPD severity was made according to the Global 
Initiative on Obstructive Lung Diseases proposed in 2007. 
Among the 45 patients with COPD, 15 had mild COPD, 
22 moderate COPD, and 8 severe COPD. Forced expira-
tory volume in 1 second (FEV1) / forced vital capacity 
(FVC) values and predicted FEV1 values of all patients 
were less than 70% and 80%, respectively. All of the 20 
patients in the control group were non-COPD lung can-
cer patients. The FEV1 / FVC values and predicted FEV1 
values of all patients in the control group were more than 
70% and 80%, respectively. COPD patients aged from 43 
to 69 years, with an average age of 52 and a median age of 
48. Non-COPD patients aged between 19 and 71, with an 
average age of 58 and a median age of 41. The study was 
approved by the Ethics Committee of People’s Hospital of 
Lishui City, Zhejiang Province, and informed consent was 
obtained from all participants (Table 1).

reach	a	total	volume	of	100	μl.	Quantitative	analysis	was	
performed	on	2	μl	of	the	mixture.

Western blotting
After sodium dodecyl sulfate polyacrylamide gel electro-

phoresis and polyvinylidene difluoride membrane transfer, 
the membrane was incubated with appropriate concentration 
of	primary	antibodies	(BKCaβ1,	1:500;	glyceraldehyde-3-
phosphate dehydrogenase, 1: 5000) overnight at 4 oC. The 
membrane was washed with phosphate buffered saline with 
Tween® 20 for 3 times of 15 min. Horseradish peroxidase-
conjugated secondary antibodies (goat anti-mouse, 1:5000; 
goat anti-rabbit, 1:1000) were added for incubation for 1 h 
at room temperature. After 3 times of 15 min washing, elec-
trochemiluminescence was used for imaging.

Quantitative polymerase chain reaction (qPCR)
qPCR was performed following the SYBR Green 

method.	 The	 reaction	 system	 included	 12.5	 μl	 SYBR	
Premix	Ex	Taq,	1	μl	PCR	forward	primer,	1	μl	Uni-miR	
qPCR	primer,	2	μl	templates	and	8.5	μl	double-distilled	
H2O,	reaching	a	total	volume	of	25	μl.	The	amplification	
procedure was composed of denaturation (95 oC for 30 
sec) and 40 tandem amplifying cycles (for each cycle, 95 
oC for 5 sec and 60 oC for 20 sec). Relative expression 
level	of	miRNA	was	calculated	using	2-ΔΔT	method.	U6	
was used as the internal reference for relative quantifica-
tion. Forward sequences of primers were: miR-183, ATG-
GCACTGGTAGAATTC; miR-200b, TAATACTGCCT-
GGTAATG; miR-200c, ACTGCCGGGTAATGATGGA.

Cell transfection
The transfection of human VSMCs was mediated by 

liposome. One day before transfection, cells in logarith-
mic growth phase was seeded in 24-well plates, with a 
density of 2 × 105 per well. The 24 wells were divided 
into control group (pGCMV), negative control (NC) 
group (EGFP), and miRNA183-VSMC group (miR-
183). Transfection was performed when the cells reached 
80%	confluence	on	the	next	day.	Plasmid	(2	μg)	and	li-
pofectamine	2000	(1	μl)	were	individually	added	into	2	
tubes	of	50	μl	medium	containing	Opti–MEM	I	medium.	
After 5 min standing, the mixtures in the two tubes were 
combined and left for standing for another 20 min. The 
mixture was then added to the wells for incubation for 6 
h before high-glucose Dulbecco’s Modified Eagle’s Me-
dium containing10% fetal bovine serum was added. At 
48 h after transfection, the transfection efficiency was es-
timated by observing the green fluorescent protein (GFP) 
signal under an inverted fluorescence microscope.

Bioinformatics
Using online prediction websites, such as PicStar, 

miRanda and Targetscan, a list of miRNAs that potential-
ly	regulate	BKCaβ1	was	generated,	including	miR-183,	
miR-200b, and miR-200c, which were the top three can-
didates based on mirSVR score ranking, a new machine 
learning method for ranking microRNA target sites by a 

Table 1: Demographic data of patients in chronic ob-
structive pulmonary disease group and in control group.

Items COPD Control
Gender (male/female) 31/14 12/8
Age (years) 52 58
FEV1/FVC (%) 62.8 ± 1.25 86.24 ± 3.10
Predicted FEV1 (%) 58.4 ± 2.36 88.03 ± 4.83

COPD: chronic obstructive pulmonary disease, FEV1: forced expi-
ratory volume in 1 second, FVC: forced vital capacity.

Reagents
Serum RNA extraction reagent Trizol 1s and total RNA ex-

traction reagent Trizol were purchased from Invitrogen (Cali-
fornia, USA). Vascular smooth muscle cells (VSMCs) were 
purchased from the Chinese Academy Cell Bank (Shanghai, 
China). pGCMV/enhanced green fluorescent protein (EGFP)/
miR-183 plasmid and negative control plasmid were obtained 
from Invitrogen (California, USA). Rabbit polyclonal anti-
human	BKCaβ1	antibody	was	purchased	from	Abcam,	Inc.	
(Boston, USA). Reverse transcription system and SYBR® 
PrimeScriptTM miRNA real-time polymerase chain reaction 
(RT-PCR) kit were purchased from Takara (Dalian, China). 
mRNA SYBR Green RT-PCR kit was obtained from KAPA 
BIOSYSTEMS (Boston, USA). Lipofectamine 2000 was 
from Invitrogen (New York, USA).

Reverse transcription
We	used	polyA	tailing	method	and	1	μg	total	RNA	for	

miRNA reverse-transcription reaction. RNA template (6 
μl),	2	×	miRNA	reaction	buffer	mix	(10	μl),	0.1%	bovine	
serum	albumin	 (2	μl),	 and	miRNA	PrimeScript	RT	en-
zyme	mix	(2	μl)	were	added	sequentially	to	the	cold	pre-
treated RNAase-free eppendorf tubes on ice. The mixture 
was incubated for 60 min at 37 oC for polyA tailing and 
reverse transcription. RNAase-free water was added to 


