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MEEESET 11ET -MYC IEZEZEHIHIAE )N 4R fhi i A549 ZHBa - PD-L1
FRIA

ERERHALVKAF AR, T A, Xk, WAL TAEMRKRFFEWER B R IE ST A, T
b & RE 050035:2. FTAH AL EE M4, T4k & R E 050035)

[ ZE]1 a5 7 e/ (non-small cell lung cancer, NSCLC) A549 41 i A 1 2 % & X 7-1 (bridging intergrator-1,
BIN DX FE P PEFET 52 4R-Ti i 1 (programmed death-ligand 1,PD-L1) &AM [ HMLH] . F & : %M qQRT-PCR Al Western blot-
ting 7RI AS49 20 H R IE F NS AT 4E 4T 2BS W BINT 5 PD-L1 5 DRI R [ 3Rk 1 ., 3 ik 258 PRI e R L) P BH 29 i
AR & N A BINT R85 471 1 BUR% 2232 5 R CMV-MCS-GFP-SV40-Neomycin-BINT 44 J4 2| A549 4H i i (BINT4H) , #y 7t 5
FIK BINT A AR, K RNA T P8 H AR K P 15 38 4H 1 98 3 B¢ 9 2% [A] (cellular-myelocytomatosis viral oncogene , c-MYC) [
c-MYC-siRNA % ZL 5| A549 il (c-MY C-siRNA 41) LA K c-MYC 3[R %55 , il qRT-PCR F1 Western blotting J5 £ 58 11E 4 4224
B it ik BINT H N sk i A% c-MYC FE P 5T A549 4RIl rh -MYC I PD-L1 F ik (K520 . 25 & . 5 2BS ZH o kH Lk , A549 4H g v
BINT F: R A ¥ BARRIEIRA, M PD-L1 2 &R IB IR (5 P<0.05) . K5 #E7HF BINT JE DK 1) A% 3Rk TR % e 3 AS49 A0 )i
BINI 3£ PR AR [ 232 7K o0k B8 20 (8 35 7118 (P<0.05) , 11l PD-L1 3632 55 2 P (P<0.05) o c-MYC-siRNA # L 5| A549 41 i) ,
N -MYC ik B E L (P < 0.01),PD-L1 FIEWE T iH(P<0.01). £ #: BINI T #RAT LB 4% c-MY C i % F# Ik PD-
L1k, AT A549 4T ) G 1063 .
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Bridging intergrator-1 inhibits the expression of PD-L1 through ¢-MYC pathway
in non-small cell lung cancer A549 cells

LI Huan', WANG Mengjie', ZHANG Xiangyu', DUAN Yuging', JIA Yunlong', LIU Xinyan®, LIU Lihua' (1. Department of Tumor
Immunotherapy, Fourth Hospital of Hebei Medical University, Shijiazhuang 050035, Hebei, China; 2. Department of Oncology, Hebei
Chest Hospital, Shijiazhuang 050035, Hebei, China)

[Abstract] Objective: To investigate the effect and mechanism of bridging intergrator-1 (BIN1) on expression of programmed death-li-
gand 1 (PD-L1) in non-small cell lung cancer (NSCLC) A549 cells. Methods: Quantitative real-time polymerase chain reaction (QRT-
PCR) and Western blotting were used to detect the mRNA and protein expression of BINI and PD-LI in A549 cells and normal human
embryo lung fibroblast 2BS cells, respectively. Eukaryotic expression plasmid CMV-MCS-GFP-SV40-Neomycin-BIN1 containing hu-
man full length BINI gene sequence was transfected into A549 cells via cationic liposomes by using gene transfection technology (as
BIN1 group); c-MYC-siRNA was used to knockdown the expression of c-MYC in A549 cells through RNA interference technique (as c-
MY C-siRNA group). The transfection efficiencies were verified by qRT-PCR and Western blotting, the effects of BINI over-expression
and ¢-MYC knock-down on the expression of ¢c-MYC and PD-L1 in A549 cells were detected as well. Results: Comparing with 2BS
cells, the expression of BINI/ was down-regulated in A549 cells at both mRNA and protein levels, while the expression of PD-L1 was
up-regulated (all P<0.05). The expression of BIN/ was increased at both mRNA and protein level in BIN1" group, while the expression
of PD-L1 was decreased significantly after B/NI transfection (all P<0.05). After transfection of c-MYC-siRNA into A549 cells, the ex-
pression of c-MYC and PD-LI in c-MYC-siRNA group was down-regulated significantly (all P<0.01). Conclusion: Over-expression of
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BINI could reduce the expression of PD-L1 by inactivating the c-MYC pathway, thereby inhibiting the immune escape of A549 cells.

[Key words] non-small cell lung cancer (NSCLC) ; A549 cell; bridging intergrator-1 (BIN1); cellular-myelocytomatosis viral onco-

gene (c-MYC) ; programmed death-ligand 1 (PD-L1) ;immune escape
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Jiti e 2 4t S R0 238 I HE 26 B i 10 PR R
7B P N AR S G A /N 4 B it e (non-small cell
lung cancer, NSCLC) £ (4 i3 i B 1) 85%! . B
SRR B TR NSCLC TR A7 807 VHE iR
7T EED | (H B8 B AR AR A IR B
PEm e AR, KA R WG TR C R R
T 1k 3E e, R 0l A A P PR BB T 52 A -1 (programmed
death-1, PD-1)/#2 7 ML T 2 AR -BL A 1 (programmed
death-ligand 1, PD-L1) il 71| T- 2016 4 10 H # 3%
FDA it #EAE y 52245 30 F T %% #% £ NSCLC 1) —£kA
7, (2 A 2 20% [ & ER YT Th 3k e . Rt
R PD-1/PD-L1 HAH ¢ I 42 ML X T 5w S e A
mA BRI AR EREE . HEESR T -1
(bridging intergrator-1, BIN1) /& B A @ /E FH LA
H, FEVF 22 BV o e FLIVRE B O R R
PUNEFEE B RIEEET . BINL#ET 55 #40 R
J3 B 98 3 [A] (cellular-myelocytomatosis viral oncogene ,
c-MYO) 4 fith 2 1 R N i 45 & A HE A DI Re , #i) frh o8
AR A A AT AT (HILAENSCLC KA K JE
AE BT T . AHIE T 5 4E 705 NSCLC A549 4 fiy
F1 BIN1 X PD-L 1 RAE fI520 , FE4F HA L] o

1 #MR5RE

1.1 @itk 22X M A ES

A NSCLC 21 it £k A549 (BINTAKZE15) ALIEH A
JVR i Fi 4T 4 240 i 2BS B H ] 5 2% Rk 27 B Al = 25
FURTIRAL , T ARSI SR A7 . 2BS 4 f Fl AS549 41
73 5 10% Jig 24 L3 . 75 8 3 (100 U/mD) S8 % 3R
(100 pg/mD ) DMEM #5723 I RPMI 1640 £ 77 35
FREFE . RPMI 1640 15 77 5 F1 DMEM 55 95 5 K i i
1346 H 35 [H Gibeo 2 &, i 4 L35 1 E AU U 25
H A+, TRIzol f #% 4R 71 Lipofectamine™2000 I H
2 [# Invitrogen A 7] . qRT-PCR H Al 75 il 713 1 H b
RAEXRESEEMAF, 51V H LA THK. FRiE
B 7 &0 B R AR AR AR A F] , BA% Rk 541 i
$i CMV-MCS-GFP-SV40-Neomycin-BIN1 A1 %5 4 %}
HE 5 i CMV-MCS-GFP-SV40-Neomycin $4)14 [ | i
HHFER A AT . -MYC-siRNA W [ i 75 14
AR ECLAL S KGR F EIWEEHZRAHF . &
$t A BINT H 50 B Ht 44 % H Merck Millipore A ] , 1L
FPiR _PUEH Abcam A H] o SEI 2 E B PCRAX
(Mastercycler ep realplex) 4 H £ [E Eppendorf A 7]

1.2 BINI Btk k&0 i 44 3 AS49 tm g

F5 AS49 Il i 2E K & 70%~80% I A I, FH R
P BT A6 S R 4T, T 6 mi 1640 15 773 5 & L 48 6
FLBR, 4R 2235 97 24 he Rrgm I & 22 80% /e A vt 73
BIN1 #% 44 41 (BIN1" 41 , % Y& H 1% 32 3k i B CMV-
MCS-GFP-SV40-Neomycin-BIN1) . %% 4 i b 4% L 4
(pCDH A , ¥ 44 =% = % B B K CMV-MCS - GFP -
SV40-Neomycin) A 7% [ % B 2H (Con 41 , AN G AT A
Jin KD, % g P R 3 4% ] Invitrogen A H] [ Lipo-
fectamine™2000 #% G171t B 15347 1 .
1.3 qRT-PCR #= Western blotting i & & BINI % [ #
F R

P48 h 5 , 43 HIFRE BINT 4L .pCDH 4141 Con
HA M RNA, LA GAPDH NN Z [, | qRT-PCR FlI
Western blotting 43 7! £ 1l 3 2041 g )9 BINI mRNA Al
ESHNESVN P

BIN1(296 bp) L1514 :5'-CAAGTCCCCATCT
CAGCCAG-3'\ T i 51 ¥ : 5'- GGATCACCAGCAC-
CACATCA-3'; GAPDH (154 bp) L 51 ¥ : 5'- GT-
CACCTTCACCGTTCCAGTTTT-3', Fil§514:5-CT-
TAGTTGCGTTACACCCTTTCTT-3'. ¥ RNA Jx #
SN cDNA, J 5 5% e ¥ 26 : 40 “C 60 min,25 C 5
min, 70 C 5 min, T3 cDNA {f 17 T —20 CUKH %
Flo cDNA 43 Jz % %614 : 95 C FiZE 1 10 min; 95 C
AV 155,59 ‘CiB k30,72 ‘CHEM 30 s, #4735
FEIR ;72 ‘CHEAH 7 min. MRIEREFLIIEAE 514 2 H(E
I 22 5 (0 406 3K B A CHAH . BA 222k 3t 55 BINI
mRNA ] #H 5 %15 &, AACt=[Ct (258 41 H 1 5
) — Ct(SZIG A N S FE KD — [CtCxf B 41 H fy 5E
D —CtOM RN S LD ], SRIEE 3R,

BCA V% 5€ & o & ML B 1, % HL30 pg 1
FE 3 10 min f5 B TUK EAH1, H 10% SDS-PAGE
O3B A 5 W R 2 PYDF i, 5% i fig oh 355 61 2 he
TBST %/ 3 5 A #bi A BINI —Hi4 CHF A i
7, TBST 6 3 ¥k JiG » N HRP A ic th 2240 Sl — 4t
ZE RGP 2 h, TBST Pl 3 ¥k, SR H ECLAT UN H 2.5 .
H Quantity One4.6 & 5r #T B4 , LA GAPDH A N £
M5 &AM IR B 250 IR 2 L R R B E
FHXTRIE R . I EE 3K,
1.4 gRT-PCR #= Western blotting i /] A549 4= 2BS
e F c-MYC A= PD-L1 % ik

43 A H2E BINT 41 . pCDH 4 . Con 2H A549 41l ffil
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A1 2BS ZH i P4 f) RNA FIEE (3, #%2 1.3 h 53k,
qRT-PCR A6 %% 40 i PD-L1 .c-MYC mRNA ik
1% . , Western blotting A&l #H 2¢ & 1 R IE K-, — L
NHBRBPLN PD-L1.c-MYC Fii &, —Hi A 1l 2E 5t it
oo SIS HE ST 3K
1.5 RNA FHAIEK K AS49 tafits c-MYC 3 B 09 & A&
HORH B0 A K 1) AS49 2 M, 328 T 6 LR, K5 9%
24 h J5 5 NGk c-MYC-siRNA (c-MYC-siRNA) 41 %
ZF AT HE Con(Con-siRNA)ZH . T B~ : c-
MYC-siRNA:5'- AACGUUAGCUUCACCAACAUU-
3'; Control-siRNA:5'-AAUUCUCCGAACGUGUCAC-
GU-3'. TSI ik H A R e e v B A1 T AR s
5o FARECYLIGURIA 1.2, 55 YL 58 BG40 i 355 7R AR
BT 37 C.5% COMMBEFRF TR TR, 6 h Ja 1 & 4 e
BAEMNREFRIEF L, BN R R E T 1,
FERP TR 48 he Y48 h )5, R 2 A AN K
RNA LR EE 1% 1.3 H 572 qQRT-PCR el -4 44
Hi s c-MYC mRNA i 7KF , Western blotting £l #H

A

%: 1.5¢1 < 201
z

S E sl

Z lop ; :

5 o

= 55 1.0}

g ost =

2 * S 05}

& 2

o =

g o g ol

2BS  A549 = 2BS

KEHRIEKF.
1.6 qRT-PCR #= Western blotting # % & & & c-MYC
xF AS549 tm fi o PD-L1 % 35 69 %+

PA c-MYC-siRNA JT 2R A549 21 Jifg P (K] c-MYC 3
J& » X F qRT-PCR Fl Western blotting 745 ill PD-L1
Ik, VLR 14585y, SEEG E A 3K
1.7 “%itsam

K SPSS21.0 Gt v 3 A4 Xt B A 250408 32047 43 #r
T TR DL s 3R, 2H [R]85 LU SR F BRI 3R 22
T LAP<0.058¢ P<0.01 Ron 2R A Giit2# 5 o

2 g R

2.1 2BS.A549 @i BINI #= PD-L1 #9 % kK &

qRT-PCR Fll Western blotting £ #lll &5 H (] 1) &
I, 5 1 N RN AT 4 20 i 2BS % L, fili i AS49
4 b BINT 55 R AR (35 RARSRIARAS 11 PD-L1
B RIERE(P<0.05),

2BS A549

A549

"P<0.05 vs 2BS cells
Az Statistical histograms of mRNA ; B: The bands of proteins in Western blotting image and statistical histograms of protein
1 2BS 1 A549 ZBAfIH BIN1 #1 PD-L1 Hy3Ri%
Fig.1 Expression of BINI and PD-L1 in 2BS and AS549 cells

2.2 I BINI iT & ik 6 AS49 e itk
% H qRT-PCR F11 Western blotting 23 4 iiF 45
BINT 55 R J53 k7 4 b A549 2 o (1 250 5L, K i &5 5 (&)

2) K I, BINT 4L BINT & K il iy ([ 3R 187K V- pCDH
/H . Con 41 &3 F i (¥ P<0.05) , pCDH 41 A1 Con 41
TR AN ARIE B2 R g 8 L (P>0.05),

A B .

% 087 5 08,
o

R S oel
z 06 BINI* pCDH  Con z 06
M 2]
o 04 - BIN1 o 041
g 5
7 02} i i A S S G\ PDEH 2 o02f
2 =
fox]
A e &

BIN1* pCDH Con

0
BIN1* pCDH Con

"P<0.05 vs pCDH or Con group
Az Statistical histograms of mRNA ; B: Bands of proteins in Western blotting image and the statistical histograms of proteins
2 353 BINI £ F /9 AS49 4R BINI HRIE
Fig.2 Expression of BINI in A549 cells after BINI transfection
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2.3 BINI it & A %) A549 ta e PD-L1 49 % ik

N T BIHA BINI % PD-L1 235 5200 , 5% ] qRT-
PCR #1 Western blotting J7 %45 Wl BINI % %L1 J5 PD-
L1 RiE KA, 455 (B 3) &3, BINT 4 PD-L1 J&
& A KI5 1 pCDH 2H F1 Con 20 4 2 2 T i (P<
0.05),pCDH 41 Con 4 7E JE PR Rk 22 R L4t 7
X (P>0.05),

Expression of PD-L1 mRNA

BIN1* pCDH Con

BIN1* pCDH Con

A D

"P<0.05 vs pCDH and Con group
A': Statistical histograms of mRNA ;
B:The bands of proteins in Western blotting image
3 %3 BINI £ EH) A549 B h PD-L1 IRIEFS
Fig.3 Expression of PD-LI was increased in A549 cells after
BINI transfection

24 BUKc-MYC 3 IR 39 4) AS49 tmfie PD-L1 &9 & ik

N T W e-MYC 5 PD-LI ik K% &, P c-
MYC-siRNA JT Bk A549 4f fi v ¥) c-MYC BE 7, R H
qRT-PCR F1 Western blotting /7 V&I PD-L1 ik , 45
RAEDH KD, 5 Con HAHLL , c-MYC-siRNA ZH 41 iy
W e-MYC 3235 5.2 AR (P<0.01) , i B A549 41 Jifg
c-MYCH IR ; 5 Con LA HE , c-MYC-siRNA 41
i PD-L1 315 B3 N (P<0.01),
3 %W it

LR K, S A 25 15 PD-1/PD-L1 B Wi 7 BN
GBI IT KR M. W EHE S, PD-1/PD-L1 15 530 i
) BT T R AT G 2 00 ) A e 98 B S5 T G, A8 T e
211 B 6 AL A2 B % 1 AL L 17T BELIBT PD-1/PD-L1 15 5 i
PR R DL B Jie R e g TR B, 3 9 P VR R A R A
$ERN . PD-L1 8 A 7E I R 0A & T 85, 78
NSCLC J5 & fith 88 30 A7 1) 2 328 BH 14 28 29 24 27.0%~
57.5%, HEBAEY)F YR 2l 5 T4l R

[ PD-1 S2ARES &, J0H] T 4H I PR35 AL S 19 5 B o) g
FR% O BE 0, S NPT By A P T 4R R 1, R 45 i
TR T 4 B30 DO fE -

A
157 .
[ c-MYC-siRNA
%  Con
g 10
[
o
=]
.2
w)
&
m * % * %
0
PD-L1 c-MYC
B

c-MYC-siRNA Con

—_—ivC
S S rD-L]

——APDI

"P<0.05 vs pCDH and Con group
A':Statistical histograms of mRNA ;
B:The bands of proteins in Western blotting image
4 SUBR AS49 LRREF Y c-MYCEE S PD-L1 HIFRIETA
Fig.4 Expression of PD-L1 in A549 cells was

decreased after c-MYC gene silencing

BIN1 ;& —Fh B A M DR M /A E H , c-MYC
45418, (c-MY C-binding domain, MBD) J2& Ho 5 5 1 45
o BINLIE 5 c-MYC 454 KIFEIE Th e , M4
I JE ST A BRI TS0, R e T
PE R o BINT 2R IA L B RIA G ISR, A
PREZELAE BB 7T B, BINT AT DL IS NF-xkB
AL NSCLC 40 [P #2 MR 28 RE ), il AKT-
mTOM i %175 5 NSCLC 48 fitd J& S BE 7 , BIN1 221k 5k
SN T IR 2 2 1 iR 1 e R A B e e
AR, O 3 NIE S2 BINT /] LUE i #04) IDO 1
I M) i 9RE G 9% B IR , 1K R BH BINT X} 4 7 R Gi 4
BAPEEMEH. 7%, BINI 8% 5 c-MYC &
H 245G LA HBURE R, [ c-MYC 7] DLE 36 5%
KPR 4% PD-L1 LY, Kk, AW 72 & 76 B
NSCLC (A549 41 ffi1) vh BIN1 %f PD-L1 223 [ 520 K
FoREALH . 5 R RIS w2 4 20 e
2BS % kb, BINT 7£ NSCLC A549 41 ff A 2K % i8R
AT PD-L1 2 ERIARE . AW 008 i A 3 31
BINI F= DR 1) BT, 1) 2 R 3 e 5 R L 3 e 3]
AS549 40 g A8 BINT 5 K35 J5 , KI5 pCDH 4 Al
Con ZHAH EE , BIN1"4L /F PD-L1 &iA& R i , ifii £ pCDH
Y11 Con 4L RIEZE F LG 2 5L, Yi B BINT AJ
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PLARSI PD-L1 &35 . ¢-MYC £ c-MYC K — 5,
AT G P 3G B B A0 R 25 o Ak, AE ORI TR R
R E EEREH . A FUEE RNA THEAR ¥
c-MYC-siRNA % 4 51| A549 40 il T LLYTER c-MYC 3
15 J5 PD-L1 K1k T %, Ui c-MYC 7T LU % PD-L1
Fik, CHEPFRPEE,BINGEGE S c-MYC N i
g, it i B AR A R R A JR & A R KR X
(10 &4 O T, 0 o) 0 PR SRR R A . E R HED 7R
NSCLC ", BIN1 #& PD-L1 & 7€ /) & A R 3% K 7, I
HA PUE I 235 c-MYC I8 B F# K PD-L1 3Kk, fH ik
71 e e 4 L 1 8 106 36

AW 7 30 5 F [R5 LA RNA TR M IE &2/
A5 TS IELE NSCLC A549 41 ffid o BIN1 X} PD-L1 %
RS H 52 B A AL, 45 5 I BINT 7] DL i
K% c-MYC &2 PD-L1 KI5, NIRRT
NSCLC ' PD-L1 [ # L A & S g8 v I7 250R 28
E T SR
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