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Promoting effect of breast cancer anti-estrogen resistance 1 on proliferation and
growth of lung adenocarcinoma cells and potential networks of its interacting

proteins
MAO Chunguo, JIANG Shasha, FAN Xiaoqing, LONG Tan, JIN Hua, TAN Qunyou, DENG Bo Institute of

Thoracic Surgery, Daping Hospital, Army Medical University ( Third Military Medical University ), Chongqing,
400042, China

[ Abstract | Objective To explore the biological functions of breast cancer anti-estrogen resistance 1
(BCARI1, also known as pl130cas) in the incidence and development of lung cancer, and investigate the
potential networks of its interacting proteins. Methods (1) Western blotting was performed to study the
expression of BCAR1 in 15 pairs of lung cancer tissues and para-cancerous normal tissues, and
immunohistochemical (THC) assay was carried out in paraffin-embedded tissues from 54 patients with early

stage lung cancer in order to determine the relationship between BCARI level and prognosis. TCGA analysis

[(E€WmMB] EHKARIEEE FWH (81572285) , H Rl H AR =54 (CSTC2018jcyjAX0592)
[#EE1EE] B I, E-mail;dengbo@ tmmu. edu. cn



http ://aammt. tmmu. edu. cn

was also performed as further validation. (2 BCAR1 knockout (KO) cell lines were established in H1975 and
H1299 lung cancer cells, respectively, using CRISPR/Cas9. And A549 cells with overexpression (OE) of
BCAR1 were constructed by transfection of BCAR1 ¢DNA. MTT analysis and plate colony formation assay
were used to detect the proliferation and viability of the cells, respectively. (3) Immunoprecipitation mass
spectrometry (IP-MS) along with bioinformatics analysis was employed to identify the key protein of BCARI
interacting networks in 293T tool cells. @) The expression variations of the key node gene were confirmed in
BCAR1-KO and BCARI1-OE cells using Western blotting, and the correlation between the key node gene and
(D The expression of BCAR1 was

significantly higher in the lung cancer tissues than para-cancerous tissues ( P<0.05). Higher expression of

BCARI1 was verified in the lung cancer tissue microarray. Results

BCARI1 was associated with worse prognosis in the patients with early-stage lung cancer (HR=5.026, P=
0.001) and TCGA cohort study (HR=1.5, P=0.008 7). 2 BCAR1-KO and BCARI-OE cells were
successfully constructed, and the cell proliferation and colony formation were decreased with BCAR1-KO and
increased following BCAR1-OE respectively. (3Mammalian lethal with SEC13 protein 8 (GBL, mLST8) was
revealed to be a key protein of BCAR1 interacting network. (4)MLST8 was significantly expressed at a higher
level in the lung cancer tissues than the para-cancerous tissues ( P<0.05) , and its expression was positively
correlated with the expression of BCAR1 (R=0.422 1, P=0.001 5). Furthermore, the expression of MLST8
was decreased in BCARI-KO cells and increased in BCAR1-OE cells. Conclusion BCARI plays a critical

carcinogenetic role in lung cancer. MLST8 expression is significantly correlated with BCAR1, and may be a
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key downstream regulatory protein of BCARI.
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formation ; immunoprecipitation mass spectrometry ; lung cancer
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PEILTIE B AT, B IEIRARR LR A

1 #B5HE

1.1 A4t

GV371 #fh, Cas9 £k, CV146 24k, GV141 #lk
(H ok [ 903 ), HI1975. H1299 . A549 . 293T
(ATCC) , B4 2F L35 ( Gibeo, 10099141) , i ( Gibco,
25200-056) ,BCAR1 ( CST, #13846 ) , GAPDH ( CST, #
2118s) ,MLST8 ( CST, #3227 ) , Rabbit IgG ( Santa Cruz,
sc-2004) | IHEp4 %5 2 ( Clontech ,631305) , MTT( Solarbio,
M8180) , dsDNA oligo ( 7 Pl 3 A, P212-03) , 2 X Tag
Plus Master Mix ( Vazyme,M0318S) , TOP10 J&Z & (&
41 4 B4, RO539L) , Bbsl ( sigma, D0281-59) , T7 DNA
Ligase ( sigma, D4041 ), ATP ( 10 pmol/L) ( Takara,
DP11), Yeast Extract (OXOID) , Agar Powder ( OXOID,
A-2180) , Trizol i&57] &5 ( LV %), 1 kp DNA ladder
Marker ( Fermentas, # SM0311 ), 250 bp DNA ladder
Marker ($£%i , DL250+,100T) , In-Fusion™ PCR Cloning
Kit( clontech , 639626 ) , Taq polymerase ( SinoBio, EQ01-
02B) ,dNTP ( Takara, D4030A ) , Primer ($EFi 44 ) , BR
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N VI (NEB) , Plasmid #if14 Kit ( Promega, A1460) ,
X-tremeGENE HP DNA Transfection Reagent ( Roche,
06336236001 ) 55,
1.2 J&a#F kiR

I JT 58 28 Il 45 75 B8 DR 2 RHF B g [ TMMU-
DPH ] FBIESE A8 2 B3 2 o AL FIAE 1 (2019-183) , 3k 75
BFERIRIFEZ SRS A . WM SMRE 2016 47 9 H
7 2019 4F 4 AR S2 Wi I 2o B S A9 5200 i it
SR 54 0, HEBR H2 32 3 B YT L SEA E R BE R B
HoAB N b R R AR LR 1, R 54 il B
FRALE, 1S X B e 20 A S s A A T Jm 2

&1 54 ) 2 HARHRRIE B & Ih AR A0 IR EHE

Ve Giit
52/ B 24:30
SRS/ % 60.4+9. 1
i Ko /1N em 2.3+0.7
S (1a:1b) /4] 46:8
H AR A/ d 582.5+385.9
1.3 F&*

1.3.1 western blot SC50  BIF & 24 i 241 20 40 il 2
B AR ()5 BCA AR VR L, rBUK , 76 B, A I —
Pt 1:1 000 F B, 7 — i, ECL 5Z BRI, Image J #AF
(1.52a version. USA) 17 Q&L E R0,
1.3.2 HZUE A HIME K& THC 5280 2P IRIE WL SCHR
(8] W HriR 54 ] Jili g A A 1 45 20 21005 Fr, R 47
BCAR1(1:50) % MLST8(1:50) 4tff,, Image J ¥ f4if
S AL R YOG B AT AR OGRS T o
1.3.3  Fga AR 40 i H1975 . H1299 BCAR-KO
JEMR CRISPR/Cas9 S /5 2 DLSCHR[ 11 ], fRj i 4n
TSk CAS9 #ik (18] 1A) %542 H1975 J% H1299 41
Jf, i 2 e/ mlL BERSTE R BB i H1975-CAS9 J¢
H1299-CAS9 F&a5E #k. f&# GenBank ID(NM_001170714)
f) BCAR1 ¥ 51 i i1+ BCARI-sgRNA [z [} 4 xf IR
CON244-sgRNA T SUF 4 (K 2) , 5191 KB 1L
W DNA, 7 A sgRNA & GV371( & 1A) , TOP10 J&
TR, BVE PCR A2 FHE sa e P 5 22 o Pl
sgRNA 12955 55 Ji by 4 ¢ H1975-CAS9  H1299-CAS9 F4
JE AR , 8 DO S E A Y BCART-KO F2 e 41 il
MRJE western blot BirilE BCART F{BRAICR o

*2 A oligo ##E BCAR1 sgRNA

s J¥315'-3'
BCARI-sgRNA-a CACCgCAGCAACGGGTCTCGGCCAT
BCARI-sgRNA-b aaac ATGGCCGAGACCCGTTGCTGe

1.3.4 Aty Al fides 40 Al AS49 BCAR1-OE £
H4E GenBank ID(NM_001170714) ffj BCARI 3% [A
Feal et sl inge 3, 47 PCR 9748 H B9 59 A B,
PCR Pyl A VI 84K CV146 (& 1A) J5 #1751k,
PCR VA% W T8 0 My SR BORL . % e 240 10 5 2 v
AR 2 wg/mL 250 IR AN I3, western blot B3 ik
BCARI i3 KA HCR
1.3.5 MTT 55 0. 25% g it A0 X 55 A 4 0 1Y
2N, A B ML EOR, #5045 000/ LT 96 fL A &
il 4280 5 0,24 .48 .72 h BEALMIA 20 L MTT 35
(5 mg/ml.) 3% 4 h A 150 pL DMSO, &% 10 min,
FEEARAL 490 nm 25 FLMOGRE H
1.3.6  ZfEFAEREE msis: 0. 25% IR AL xt
A A S B 200 M, o) S PR AR, 2 43 2 1 000/ 1L
(10 em) it ,37 °C,5% CO,BEFRAAESR , HEPIRATIL
B 38 1) 200 i 3 BB T L, 4% 22 5 F B [ 240 i 30 main,
0. 25%% fb 2 P A AL 15 min, BT, FA MR, Image J 4%
o
1.3.7 IP-MS 525 K4l BCART LA 3 51 % 1151
P (5% 4)#90 BCARL, PCR ¢34 H 95 5 v BL, 7=
SRR GV141 B4 v (] 1A)  #4 8 BCARL 3
FIRFURIT S E , FORLAHZ , X-tremeGENE 533 3235 i
BLL LG BR A e YL 293T 49,24 h 54, A
200 pg/mL G418 17251 5 d 3745 293T 4 it BCAR1
AR IR, SR AR 1, BCA 35Dk )&, Shot-
gun AT BUEAT , EEDIRUNT : FASP i i, QEx-
active BTIGAIEAT B 20 A , BT SC A AR A5 K o
ABRE I SCHR [ 12 ], #5345 /9 BCARI-NC 4l EH 5
BCARI-OE 413 [ 47 HEX 2347
1.3.8 AW B o b TCGA %4 % (https://
www. cancer. gov/ ) £rif] 5§ BCAR1 £ ik B F IEAH /Y
BEDA o A8 A PR 2% A < 8 0 2 B i s 5 32 B S0
B il s 733 - Stage ia |, Stage ib; $#i 7 EFF : TCGA-LU-
AD; 45 25 7l . Gene Expression Quantification; J5 32
RNA-Seq, 1 FDR {H<107° /i) BCAR1 1F #H 5L A
55 1P-MS Z5RLEX 7347, 4R BCART AR H .

B AR AT 1 5L (K i A PPT String %548 J# (hups://
string-db. org/) #E4T BCART {5553 §% 73 A, A 840 A
ZA T R BEA BCARL {55l B A

FIH GEPIA 7£4k 1. B.(http://gepia. cancer-pku.
en/ ) X i 98 8 5 BCART 3 R A7 2 A7 73 #r , Bk
BCART 575 19 3¢ 28 5 I 2R IRy ik PR gk A7 A 22 5
PR , VB WU 2H VB 55 A 21 10 3 v Rk 1 3k
T
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1 iR EE BCARL Rix Fa/as i & ARIREA M R BCARL gifk 5idRixtgE

*3 #ES|¥iEE BCAR1 ¢cDNA 3 E _Lif A549 4t BCARIL Rk

ek e iigd

BCAR1(45429-1)-P1 AGGTCGACTCTAGAGGATCCCGCCACCATGCCTGCCAAGCCCTTCCTCTCTTCTG
BCAR1(45429-1)-P2 CACAGGCTAGCTCAACCGGTTCAGGCGGCTGCCAGCTGGCCTAGGACGCGG
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*z 4 tHESI¥IEE BCARL cDNA 3 i 293T i BCARL &i%

519

il

BCARI(55742-1)-P1
BCARI(55742-1) -P2

ACGGGCCCTCTAGACTCGAGCGCCACCATGCCTGCCAAGCCCTTCCTCTCTTC
AGTCACTTAAGCTTGGTACCGAGGCGGCTGCCAGCTGGCCTAGGAC

Cell proliferation of H1975

Cell proliferation of H1299

Cell proliferation of A549

057 - H1975-NC 049 - H1299-NC 0.6 _a= A549-NC
0.4 = H1975-KO - H1299-KO = A549-0F b
e b
% 0.2
Q
0.1
1 1 1
0 24 48 72
B[] /h A s 18] /h B i) /h B

A:H1975;B:H1299;C:A549,a: P<0.01;b: P<0.001,X5 NC 41}tz

B2 FiBRELAAE R BCARL BERR )T 3R i %t £ A S S B 2

1.4 #%itFiik

% ] IBM SPSS Statistics 26. 0 #4547 5048 43
Br, GBI LA w+s TERRR  TH R BORIREAS LBl
FHAST ¢ A3, AH O A >R FH A B AH 5 20 A, 2B A7
I3HTR R cox [a] RS, P<0. 05 OBUI) B A7 58

R
2 R

2.1 MisgsEzas2 % BCAR] & Ak G R B
A 1B, western blot 75 4 Fv¥fG 55 2H 27, il it 9 4.
#41th BCAR1 i3 5354 (P<0.05) ; A& 1C, THC /i
BCART 7 fifi Ji 41 Ji 5 S 20 M 4% rh 3445 36 3%, BCARI
EFREERE S 2 (HR=5.026,P=0.001, 95%CI:
1.948 ~12.963) , WK 1D 755, TCGA 4 122 H: 7743 Wt
INBAIE T il 45 BCART Sk Hopilf5 22 (HR = 1. 5,
P=0.008 7)
2.2 AR 4w i H1975  H1299 BCAR1-KO w4 %
A549BCARI1-OF #4 5% 40 MLk ik, ) M) 1
WA 1E, 76 H1975 41 fikk &% H299 1, BCARI &
FIAEXT IR 7K KO ZH 4l NC 41 53 51| B A1 43. 43%
(P<0.01) 5 33.57%( P<0. 05) ; 7F A549 Zfitakk+ ,BCAR1
T HAIXTF L OF 2% NC 234/ 1. 55 £%(P<0.05) .
2.3 B JE 4w R3S 3 4t /7 BCAR1-KO J5 B 1K, W
BCARI-OE &4 &
e 2,78 H1975 4aftutk e, 76 24 .72 h, KO 4144
FRIMEFER NC 2H1 B 251K (P<0. 000 1,P<0.000 1) ;7
H1299 ZHAfikk, 72 h KO 2H 4 ot s NC 2H 3 35 1%

Il (P<0.000 1) ;7F A549 Z0fitk 78 24 48 72 h,OE
YRR A NC 4134 2 18 ( P<0. 000 1,P<0. 001,
P<0.000 1),
2.4 R L& s % BCARI-KO J& K4&, @ BCARI-

OE 53

WE 3,4 H1975 A0k b, 240 ve B JE % KO
HAHEE NC 4 12 & Bk (P<0. 000 1) ;{H7E H1299
ARIpRp G AR (P>0.05) 5 78 AS49 21 g bk
G s T L% O 2R 241 ff e NC 21 40 i Jed 234 i
(P<0.000 1),
2.5 IP-MS B4 A 42 447 & 3L MSLTS % BCARI #4

*ETHEREG

IR 293T BCARI i F ik 4l i #k , BCAR1 &
FIFHXS 257K 7 OE 414 i % NC 4 B 3 5 55 (P<
0.001, & 3);3f H IP-MS sZi:7E 293T 4 Jiff BCAR1-
NC 745 2 813 NMEE (St E A EAEEM) , 7
BCARI-OE {375 2 713 MEH (S EEH K
BCARI HAMEF, % 5) . WX a5 5] 419 A~ %
(& 3){{F ik F BCARI-OF 4% /£ BCAR1 H{E
F LT TCGA £l %, 1531 2 479 /5 BCARI Kk
25 TE AH G 1 3 R LG % 43 A IS AR AR 68 A4S AT fig &
BCARIT FHEAE IR EEH (18 3) o

JE i PPI String $4 5, M 68 NI F 3RS 18 4~
WA Z 7 s, A E S (8 3) .

GEPIA %5 5 J% (1) 22 5 3 X i & 2 /%, MSLTS,
TAF7,GNB1L, PTGES2 , DHX37 % 5 />3 [K 1 9 41 41
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AWT5E & B, BCART 15 4 fili e v I v 23k, HL
HWEA REUIA, Hasie 5 2R o R 4t 28
P BFFEE R, BCARL 33k 15 2 R4 Y 2 i
BB AT AYIRDE R RIS TR R & 1T
X it 9 2 L 45 L % 200 i e B T2 S ) 52 i 0 A G 0
AT 5T A B, TE il Jes 20 M bR bR BR Bl 3R GR
BCARTL, i a3 58 S v B I8 S8 RE ) i 25 P A B =i o
TE H1299 4 ffi bk, B 4K BCART RREBR A 5% M) v P JE
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A AT BETEA R 4HH TS 5t T, BCART A2 D g A T 2
5o A5 AS49 dliffiHt BCARL 3 3R3K )5, 4 MU3 56 5
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