N 2 2020 4F 7 155 41 B 7 http: //www.ajsmmu.cn
e 780 - Academic Journal of Second Military Medical University, Jul. 2020, Vol. 41, No. 7

DOI: 10.16781/1.0258-879x.2020.07.0780 S

% RNA-200 Rt EF MR TE M 1 fyAE R EE IR/ E i
[ =%

A, GFRM, FRAES, s’

1. FEIE K2R DR 2B e 3R, Pl 226000

2. WEZRFRFE AR S EREBE, M 211198

3MEEERF (R RS ) K7 FMINRHE Bef i &8, 1 201805

(WE] a« Fitde/hdifigfitiyg (NSCLC) ke s T RFHSET- Bk | (PD-L1) MRk K H5
miRNA-200 ZEZ B A SR, M PD-L1 7E NSCLC H BYIGRE X a2k HEHR 138 Il NSCLC i
TR I EO ISR A AURAR, SR e 48Uk 0L ek I PD-L1 23k, qRT-PCR K7l miRNA-200 X% miRNA-200a .
miRNA-200b. miRNA-200c. miRNA-429, miRNA-141) [ LKF. BT AS49 40, 313 %% 4« miRNA-200
FKIE 5 4 miRNA B Had ik, R (T ED 7 2401 miRNA-200 i3 k%t PD-L1 ik A5 M, CCK-8
SEHG A miRNA-200 Z2 5 a8 3 38 % AS49 41 i 338 78 75 1k A4 52 MR, 2¢ ' 2 il 1% 4 25 PR 52 565 46 91F miRNA-200 5% Xif
PD-L1 WA4EEH . % 138 {5 NSCLC /B #2121 PD-L1 S BHMER Hy 58.7% (81/138) , i THas7 44 (3.6%,
5/138) , ZRAGITFE L (P<0.05) ; PD-L1 RIAKPSHEEIMG . . MR HEU2RATEE, M5k
SERERS | BKAEIRAD . IR TNM 234 56 (P14<<0.05) . NSCLC J#ZH 4 miRNA-200 F ek K - BIE T o541 41

(PJ<<0.01) , H PD-L1 FikBHM:RY # 3 HA EAK A9 miRNA-200 ZKEFREKF- (PH<0.01) o AS49 itk
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Regulation of programmed death ligand 1 by microRNA-200 family and its clinical significance in non-small
cell lung cancer

SUN Wei', BAI Zong-ke’, JIANG Li-hua’, SHAO Xiao-yi""

1. Department of Immunology, School of Medicine, Nantong University, Nantong 226000, Jiangsu, China

2. School of Life Science and Technology, China Pharmaceutical University, Nanjing 211198, Jiangsu, China

3. Department of Medical Equipment, Eastern Hepatobiliary Surgery Hospital, Naval Medical University (Second Military Medical
University), Shanghai 201805, China

[Abstract] Objective To investigate the expression of the immune checkpoint molecule programmed death ligand 1
(PD-L1) in non-small cell lung cancer (NSCLC) and its regulatory relationship with the microRNA-200 (miRNA-200)
family, and to elucidate the clinical significance and regulatory mechanism of PD-L1 in NSCLC. Methods NSCLC
cancer tissues and matched paracancerous tissues (138 cases) were selected for this study. The PD-L1 expression was
detected by immunohistochemistry and the expression levels of miRNA-200 family (miRNA-200a, miRNA-200b, miRNA-
200c, miRNA-429, and miRNA-141) were detected by quantitative real-time polymerase chain reaction (qQRT-PCR).
Lung cancer A549 cells were cultured and transfected with five miRNA mimics of miRNA-200 family. The effect of
miRNA-200 family mimics on PD-L1 expression and proliferation activity of A549 cells were detected by Western blotting

and cell counting kit-8 (CCK-8) assay, respectively. Luciferase reporter gene assay was used to elucidate the regulation of
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PD-L1 by miRNA-200 family. Results Total positive rate of PD-L1 in 138 NSCLC tissues was 58.7% (81/138), which
was significantly higher than that in paracancerous tissues (3.6%, 5/138) (P<<0.05). The expression level of PD-L1 was not
related to the patients’ gender, age, tumor size or histological types, but was closely related to lymph node metastasis, vascular
invasion and clinical TNM stage (all #<<0.05). The miRNA-200 family was expressed at a low level in NSCLC tissues
than that in paracancerous tissues (all P<<0.01), and patients with positive PD-L1 expression had significantly lower levels
of miRNA-200 family expression (all P<<0.01). Overexpression of miRNA-200 family in A549 cells significantly down-
regulated PD-L1 and inhibited proliferation activity of cancer cells (all 7<<0.01). Luciferase reporter gene assay confirmed
that the miRNA-200 family directly and negatively regulated the expression of PD-L1 (all P<<0.01). Conclusion High
expression of PD-L1 in NSCLC indicates poor prognosis. PD-L1 is the target gene of miRNA-200 family, and the low
expression of miRNA-200 family may be an important reason for the high expression of PD-L1 in NSCLC.

[Key words] non-small cell lung cancer; microRNA-200 family; programmed death ligand 1; molecular regulatory

mechanism; immunotherapy
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nm. THEARAATE R, ARATER (%) = (%
LG B — 2 LG ) / (RHIRFLE %
FEH — 28 LB EE ) ] X100%.
1.7 PD-L1 5 miRNA-200 & 7% 8 3% %4 3¢ & % B85
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(untranslated region, UTR) J¥ %l B9 2 4~ F B
F1 M1 F2, F1 (5-AGAGTCTCAGTGTTG-3")
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25
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200b. miRNA-200c Fl miRNA-429 4540 5. ¥
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S L 1) %% B PP T 96 FLAk, $53% 24 h S0
BE R, A miRNA-200 S35 4847 A B 4 Xk it
miRNA-NC ( 29 J# 20 pg/mL ) , 24 h 5 & fL 0
A pGL3-F1 f1 pGL3-F2 4% 200 ng #1555,
A pRL-TK Jfi #i ( 3% [# Promega 23 7] ) 20 ng i 47
ALY, PERRSE 48 hg, IO Mani, e 2
TR BHE

1.8 %itsam® SRS SPSS 18.0 #1745 1127
M. THEGORIL X+ R, dLR] FRRR FH A T R
A KB THECROR UGB A S5 s, A
BORF KGRk () 4 0.05,

2 # R

2.1 NSCLC %202 PD-L1 & i& 5 & JR 9% 32 F 4 4T
X F AL AR Bk, PD-L1
P SN 22 UL T Al A A A i s (1€ 1) , NSCLC
Jii 41 21 PD-L1 FH % %k 58.7% (81/138) , i ¥
2 G TR N 3.6% (5/138) , G404 PD-L1
PHPE SR 3 T se 414 (P<<0.05) . 4rH7PD-L1 5
NSCLC I ARRHEFHER R, 4558 B/R, PD-L1 %
iK/KF-5 NSCLC /E RIS e . g R/
HAVEARRITCG, MSMESEEE . KERN. Ik
JR TNM 43 19 UIAE G, Ak 4558 . A fun s
FNR AR L I R 53 e i %) 2 3 PD-L1 PHAME:
Rigmm (P1<0.05, 1) .

SEHY PD-L1 BB AR FRE

Fig1l PD-L1 immunohistochemistry staining of cancer tissues and paracancerous tissues in NSCLC patients

A: Paracancerous tissue; B: Poorly differentiated lung adenocarcinoma tissue. NSCLC: Non-small cell lung cancer; PD-L1:

Programmed death ligand 1. Original magnification: X200
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%1 NSCLC £ZEJEHZ PD-L1 RiEEIEKFBEFTHER

Tab 1 Association between PD-L1 expression in cancer tissues and clinicopathological features of NSCLC patients

n (%)

Clinicopathological feature N ?P'Ll EXpressIon - ¥’ value P value
Positive Negative

Gender 0.162 4 0.687 0
Male 97 58 (59.8) 39 (40.2)
Female 41 23 (56.1) 18 (43.9)

Age (year) 0.437 6 0.508 3
=68" 70 43 (61.4) 27 (38.6)
<68" 68 38 (55.9) 30 (44.1)

Lymph node metastasis 6.086 0 0.013 6
Positive 80 54 (67.5) 26 (32.5)
Negative 58 27 (46.6) 31(53.4)

Histological type 0.442 3 0.801 6
Squamous cell carcinoma 57 33 (57.9) 24 (42.1)
Adenocarcinoma 66 38 (57.6) 28 (42.4)
Large cell carcinoma 15 10 (66.7) 5(33.3)

Maximal diameter of tumor (cm) 2.9856 0.084 0
=5.0 75 49 (65.3) 26 (34.7)
<5.0 63 32 (50.8) 31(49.2)

Vascular invasion 9.149 3 0.002 5
Positive 52 39 (75.0) 13 (25.0)
Negative 86 42 (40.8) 44 (59.2)

TNM stage 5413 8° 0.020 0°
I (T1-2NOMO) 19 8(42.1) 11 (57.9)
II (T1-2N1MO0) 33 16 (48.5) 17 (51.5)
Il A (T3NOMO; T1-3N2MO0) 49 35(71.4) 14 (28.6)
ITB (T1-4N3MO; TAN1MO) 29 17 (58.6) 12 (41.4)
IV (T1-4N1-3M1) 8 5(62.5) 3(37.5)

*: Median age; ": Comparison between TNM stage I - Il and Il - IV. NSCLC: Non-small cell lung cancer; PD-L1: Programmed

death ligand 1

2.2 NSCLC 3% %1 22 miRNA-200 R 7k & ik K P &
A5 PD-L1# %% qRT-PCR&IZEE W, B
FIEA 2% miRNA-200a, miRNA-200b, miRNA-
200c, miRNA-429, miRNA-141 3 ik /K F ¥ {i%
T B HL (PY¥<0.01, E2A) , A miRNA-

aNSCLC tissue
OParacancerous tissue
50p LS
0 &
3k
30 — P

Relative expression (%)

—
>

0

Qo Q‘o Q%
a9 A0 a0 X
G T @ e

200a. miRNA-429 1 miRNA-141 K &% B &, dF
— L T iX 48 miRNA 3R ik 7K 59 41 41 PD-L1
TR AR, KM PD-L1 FEPHEM B H BAH
fik 7K F 9 miRNA-200 5 % % i5 (P 3<0.01,
K 2B) .

= PD-L1 positive
0PD-L1 negative
5r 3k

Relative expression (%)

E 2 qRT-PCR &l NSCLC EBEEAL miRNA-200 RiEHRIEZLRES PD-L1 % &
Fig2 gRT-PCR analysis of miRNA-200 family expression and its relationship with PD-L1 in cancer tissues of NSCLC patients

A: Expression levels of miRNA-200 family in NSCLC tissues and paracancerous tissues (n=138); B: Expression of miRNA-200

family in NSCLC tissues with PD-L1 positive (=81) and negative (n=>57) expression. qRT-PCR: Quantitative real-time polymerase

chain reaction; NSCLC: Non-small cell lung cancer; miRNA: microRNA; PD-L1: Programmed death ligand 1. "P<0.0l.x%ts
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KSR B vEXT BZH T (P 19<<0.01, EI3A) .
A FELTAMZE R R, X2 miRNA B 1468
T8 PD-L1 536 (P9<0.01, K 3B) .
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GAPDH hmqtﬂ
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3 FhREELARE A549 iTRIE miRNA-200 K%
%t PD-L1 FRi&HIF00
Fig3 Impact of miRNA-200 family overexpression on
PD-L1 expression in lung cancer A549 cells

A: qRT-PCR analysis demonstrated that miRNA-200 family was
highly expressed following transfection with miRNA-200 family
mimics in A549 cells; B: Western blotting analysis showed that
the expression of PD-L1 decreased following transfection with
miRNA-200 family mimics in A549 cells. miRNA: microRNA;
NC: Negative control; PD-L1: Programmed death ligand 1; qRT-
PCR: Quantitative real-time polymerase chain reaction; GAPDH:
Glyceraldehyde-3-phosphate dehydrogenase. ~P<<0.01 vs
miRNA-NC group. n=3,x=%s

2.4 i % 4@ R AS49 iE & A miRNA-200 K 7% %%
Fpm) bl fL 09 3% 78 M CCK-8 L4 4t 5 R,
AS549 41 IS % Gk B P XF B8 miRNA J5 24, 48,
72 h, YHRLAETE BRI, UL YL R
A By AN 23500 2 MO AF I 220 L W SE e . AS49 4
Jil % 4 miRNA-200 Z GBI 5, 9 240 i A7 30
i ][R S 4T I R R, 72 ho B S B X IR
Mk ZRWA G2 L (PX¥<0.01) , Hrh
miRNA-429 . miRNA-141 Fl miRNA-200a i1 1 Fil
wRE (K4) .

—— miRNA-NC
120 - —— miRNA-200a
—a— miRNA-200b

—»— miRNA-200c
—— miRNA-429
—0— miRNA-141

Cell viability (%)

24 28 7
Time (h)
4 CCK-8 LI lfh =R AS49 T RIA
miRNA-200 KR40 A s 78 & 1 o H0 11 A

Fig4 CCK-8 assay indicated that miRNA-200 family
overexpression inhibited the proliferation
of lung cancer A549 cells
CCK-8: Cell counting kit-8; miRNA: microRNA; NC: Negative
control. "P<<0.01 vs miRNA-NC group. n=3,X+ts

2.5 PD-LI & miRNA-200 R #y¥e kB FEE
TR 5 R B2 56 E 52, miRNA-200a F1 miRNA-141
BHUYIRESE pGL3-F1 WZOEREMHEG M N %, S
XFREZHAR L 22 A gt X (P3<<0.01)
{H X} pGL3-F2 1 %% )t 2 i I M JC % ;. miRNA-
200b. miRNA-200c F miRNA-429 £ 11 ¥ fE i
pGL3-F2 1Y % )t & B 16 M T B, 5 B Pk Xt e 4
I 25 8E it %2 X (P<0.01) , {HXf
pGL3-F1 2O EERBREG TG (E5) .

RS HEIR, PD-L1 & miRNA-200 F % 1Y
AL, miRNA-200 K% AE T I PD-L1 1)Kk,
H'5 4~ miRNA-200 F % Ji 53 19 48 FH A7 55 K [,
miRNA-200a Fl miRNA-141 3 [51E ] T — 4> 51)
X, miRNA-200b. miRNA-200c Fl miRNA-429 1k
[FVEHT—AF 81X,
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OmiRNA-NC BEmiRNA-200a BmiRNA-200b MmiRNA-200c BAmiRNA-429 EmiRNA-141

pGL3-F2

B 5 WHhEHIREERFEZIZIIESE PD-L1 2 miRNA-200 Kix$EEE
Fig S5 Luciferase assay confirmed that PD-L1 was the target gene of miRNA-200 family

PD-L1: Programmed death ligand 1; miRNA: microRNA; NC: Negative control. pGL3-F1: The luciferase reporter vector contains
miRNA-200a and miRNA-141 binding sites; pGL3-F2: The luciferase reporter vector contains miRNA-200b, miRNA-200c and
miRNA-429 binding sites. " P<0.01 vs miRNA-NC group. n=3, x+s
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