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BNCI1 regulates the malignant biological behaviors of esophageal squamous cell
carcinoma cells and its possible mechanism
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[Abstract] Objective: To investigate the effects of basonuclin 1 (BNC1) on the proliferation, migration, invasion, cell cycle and
apoptosis of esophageal squamous cell carcinoma (ESCC) cells and its mechanism. Methods: TThe mRNA expression level of BNC1
in ESCC cells and normal esophageal epithelial cells was detected by qPCR. The protein expression level of BNC1 in cancer and
para-cancerous tissues of 10 ESCC patients was detected by immunohistochemical staining. The expression of BNC1 in KYSE-150 and
KYSE-30 cells was down-regulated by siRNA, and the effects of BNC1 on cell proliferation, migration, invasion, cell cycle and
apoptosis were investigated using CCK-8, scratch healing, Transwell and flow cytometry assays, respectively. The downstream target
genes of BNC1 were identified by ChIP-seq assay and GEPIA online website date analysis combined with knockdown transcriptome
sequencing data after BNC1 knockdown. qPCR was used to verify the expression of target genes after BNC1 knockdown, and dual
luciferase reporter gene assay was used to confirm the regulatory effect of BNC1 on the target genes. Results: The mRNA and protein
levels of BNC1 were higher in ESCC tissues than in para-cancerous tissues (all P<0.01). Knockdown of BNCI significantly inhibited
the proliferation, migration and invasion of KYSE-150 and KYSE-30 cells (P<0.01 or P<0.01), arrested the cells in G1 phase and
promoted the cell apoptosis (all P<0.01). The results of ChIP-seq assay and online website GEPIA date analysis combined with at
transcriptome sequencing data indicated after BNC1 knockdown that G protein pathway repressor 1 (GPS1) may be a oncogenic target
gene that positively regulated by BNCI. The results of qPCR and dual luciferase reporter gene assay showed that BNC1 had a
regulatory effect on GPS1 (P<0.01). Conclusion: BNC1 is highly expressed in ESCC tissues and cells. Interfering with BNC1
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significantly inhibits the proliferation, migration and invasion of ESCC cells, arrests cells at G1 phase and promotes cell apoptosis

possibly by targeting GPS1 to regulate the malignant biological behaviors of ESCC cells.
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90% F1Ips FE AN ESCCP. 1T 34 1Y ESCC¥RYT
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BRI i 987 2 1 P63 i 438 1T 2 04 _F ™, 75 355 i 41 P Jes
W Gli 2 4T R R I8, {H 2 BNC1 7£ ESCC
KA R AR R AL AR B T . PRt AR S
6 LL ESCC 4H ffil KYSE-150 A1 K'Y SE-30 JHff 7E%f % ,
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1.1 GEPIA £ % 4 13 W 55 ¥ BNC1 /2 ESCA 4842
Fo B F LR P A &K

JH 1T GEPIA (http://gepia.cancer-pku.cn/detail.php)
TEZE A W3 00 BNC1 2 K 7E ESCA 2H ZUR0 1E 5 21
L REE R . WEKM N LA TCGA #4E
|Log,FC|Cut-off=1, P value Cut-off=0.01, Jitter Size=0.4.
12 ALARK MR £ B

4 2020 4F 1 H & 2020 4 12 A 78 )11 b 22 2 B
55 I PR 15 2 B IR 1 10 41 ESCC B8 3 198 B Xk 1o
St 55 H 4k A& . ESCC 41 g KYSE-30 il KYSE-410
Wy o o 3% A A B IR A W], KYSE-150 Al
TE-1 1 H Eilg syl ER AR AR, B &5 L4
MIHET-1A W H Ei T AP A R AR . RPMI
1640 3z 77 5L . DMEM #% 7% 52 71 0.25% Ji 25 1 iy 32 )
H 3% [ HyClone A ] , if 4 fLi& (FBS) H1 G EDTA i
B E 25 E 2B A A, CCK-8 Al 1) & 4
it 3G 3R 77) B F0 RNAG 7 51 1 E 7 i LR AR
B R A R A, 28 M8 A TR & O RNA 2 HL
i, 7] £ (FastPure Cell/Tissue Total RNA Isolation

Kit) - ¥ %% 5% i 7 & (HiScript III 1st Strand cDNA
Synthesis Kit) M1 SYBR Green Master Mix 33 F 55 5%
YRR A IR A ), BNC1 £ o % 4T 18 (PSA-
85954) F1 Lipofectamine™ 2000 i H 3 [H F& 2k € A
7], GAPDH —#1 (AF5009) . AR i 4L ¥ s (HRP)
FrAc i 1 2 3T e IgG (A0208) AT il 2 41 7 B IgG
(A0216) 1 H 38 = R AT, S LU Sl — 0k
R 55 (PV9000) 1 H 2 & MF A Fl
1.3 W3 HER A

KYSE-30 1 HET-1A 4 g ] 7 10%FBS [¥] DMEM
W IR R  KYSE-150 KYSE-410 2 TE-1 475
10%FBS ] RPMI 1640 £5 739, 37 °C.5%CO, ¥4 77
FEr R IR . B B AE K KYSE-150 FTKYSE-30
YU AT IE AL G R 2 6 FLAR P, FE I IIC A FE
2 50% 7o A7 HE AT 40 B 5% G, 43 00 K PR 2% siRNAJT
F|(si-BNC1#2 . si-BNC1#3) S H: J P Xt i (si-NCOJF51
HAYLA KYSE-150 F1 KYSE-30 40, SE9673 4 si-NC 25
si-BNC1#2 41 fl si-BNC1#3 4 .
1.4 qPCR %#M ESCC ta it BNC1.G & & i@ %47
#) A5 1(G protein pathway repressor 1, GPS1) mRNA
89 & ik K

HUE G 48 h 5 1 45 4140 B9, 3% 18 RNA $2 B
) 0 R 33 3 sk R & U B P B R RNA JF 13 5%
% N cDNA. cDNA #% i SYBR Green Master Mix
Ui W B #E4T qQPCR §7 1 . qPCR 51 4 5 %1 : BNC1
I % N 5-ACAGTGGAGGGCTGTAATGC-3', T Jif
N 5'-ATGCTTCCTGGCTCAATGCT-3'; GPS1 I Jjif
N 5-GGTTGGGATCTCTTGAGTGGA-3', | iif AN
5'-GTGCATTCTGCGGGTCTTCC-3'; GAPDH L jif v
5-TGCACCACCAACTGCTTAGC, F iif A 5-GGC
ATGGACTGTGGTCATGAG-3'. qPCR [ M 4% 1F -
95 °CTHiAEE 3 min; 95 °C 30 5.60 °C 30 5.55°C 10's,
40 NMEIH . LAGAPDH AN S, KA 2% V1T
BNC1.GPS1 mRNA [{JFHX} ik & .
1.5 CCK-8 4% ESCC %m i 69 38 74 7% /)

U 4% 48 h J5 11 #5- AL A0 B, ATV A B BT A
J, LA 3.5%10° 40/ ALAZRP 21 96 FLAR 2k AT 15 7%
53 BIAE 24 .48 . 72 F1 96 h il A CCK-8 17 (10 pL/AL) ,
kRS 1 h G, EEEFMY 450 nm P KA AR LG %
£ (DM, UL DB S Bt 48 Jf 7 398 5 3% Vo i 2H 4 B
3INE AL AT G b
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HU G4 48 h Ja A pR4Zeph T 6 FLARUH , Rrdti i e 4
I EE 5, FH A% R 28k E R LRI, 7£0.48 h FHSIE
AR, SR RIE & A SO, THE AR KR A2
[(RIR A 28=(1-48 h IR Y5 FE/0 h KI5 2 ) x100%)
1.7 Transwell 52 324 ESCC sttt 45 RAZ £ 6

VY5 48 h % AN Ak 850, FH IV
BEFEIETH VL 2 IR PRk BE I3 - (D41 BT FE 525 -
T I 85 77 2 F B K4 AR, %5 N 2.5%10° 4y /mL,
B3/ Transwell b2 A4 51 100 L A2, F =
JIN 500 pL 2 10% 1% 1Y RPMI 1640 #5755 . 55 9%
48 h Ja HUH | /INEE, 20% I ] 7 )5 FH 0.1% 45 i 4K
G510 min, F VR (A 25 /N 00 48 25 0K 5 i I 40
PBS I ¥t 2 UG AE 065 BAMBE (<1000 T~ &2 40 T
T () 4 fu 12 28 52 58 - B A0 A 700 4l 2 Joid Jie 1
Transwell .= A HIA 100 pL %5 4 7.5%10°//mL 41
LR A, HoAth SEge AP IR 51T R S — 3.
1.8 AKX Eafa KM ESCC ety 2 B £ B T K-

ST B S RS I < USCEE 2 G 48 h Ji5 1) A5 L AT L, i
BEVH AL, PBSTBEYE 1 IR, 520 °CIE . 2 R%E
Br OB, P4 PBS i BE ) » M PLAI RNAase &
TAER 8155 B2 IE 1x10° /N4 fg/mL , % & 4L 2E 40 min
Ja b A B AT A

SR TG S EDTA JiE 2R 1 B AL I F Ui 8
KLY A i, T ¥4 PBS 3 ¥E 2 YF I\ 100 pL
Ix 256 G2, 3R R AT A O B A 2. A
5 uL Annexin V -FITC 15 pL PI&E W, IR &35, =
TR AL 15 min 5 b3 =40 AAG I .
1.9 WB &4 ESCC e/ BNC1 89 & & & ik

AL 4L 72 h 5, F S TS dH i O e 78 2=
O DN B SR B O R o, R BCA 2R
Ao E A ST e R, WS ENE AN, T
10% SDS-PAGE , ¥ £ 1 it 6 # £ B 1R 2T 4 3= I (NC
FEE) 5 5% M 94 &5 i3 P 1 h, I N BNC1(1:8 000)
AIGAPDH(1:5 000)—Ji4 °CIEd R F. WH, ¥k
JEJ5 7E 2.5% Wi g ¥ # B 10 —Hu(1:1 000) Ak 2
1 hJ5,ECL KGR 25 . UL GAPDH NN £,
F Imaged 44734 H 88 B 261 (R K FEAE
1.10 &R 0z it -5 8 2 M 5 (ChIP-seq) &
3 RN FBRA 5 AT UM BNCI 69 ¥e K )

ChIP-seq : PAZSRIEEA 1% FIEACH AL HE KYSE-30 4
L JE R H S R AR B o X A BRI B DNA-
FEAFE AW A HE, NN BNC1 & A Uik, JE
FChUR-HEEE F-DNA E467, FIH G EEABRITE S &
V), Rt E S5 BNClL EEH 45 G 1 DNA B 2R
Ve LABR L AERE R S A gL, A T & k. fi#

R 4lifk DNA Fr B , #4T ChIP-seq.

B ST 4 BT - U SE KYSE-30 21 i Fl 4% 4
48 h J5 1) si-BNC1#3 41l /Y] RNA , 3 T Tllumina V- &
W, 3845 3 % si-NC 1 si-BNC1#3 15 e 4 508
1.11 %845 4 &0k 47 ESCC 28 22 F BNC1
& a &k

Bl R SR 1) 10 451 ESCC B8 3 11988 B i 55 414
VIR BT 65 cCHEF 9% Fi 4 h, BEATH6 L kS K1k,
TEFTRR IR £ il i BB 5 5 B 5 FH 3%H,0, FR
W7 P YRR I SR A S P . S IR G 2 S Uk e
OB AR & U B AT A, — HUBNC MR
508 1:200. BNC1 [ ERK 18 i 2 B 4 oA ity e
05 2R B 20 PR T 0 O AT VAN o (1D e B ni B2 O
Iy RPN 057 R IE N 1 N 2 50V ER
9355 s (O MG B 70 20K - <25% 9 0 73\ 25%~
<50% N 158 50%~<75% N 2 5 75% LA LR 3 4o
WA T RN I AT A bRt N9 4y
112 38 A& B R4 A/ 52 32 % 4 BNC1 5 GPS1
Z ) By ¥e e X &

BNC1 it FIAFAMA M & 2 FE KA BUBNC 741,
F 0 52 % %2 pCDNA3.1 #7278 [ 47 55 . GPSlpro
FARN 3« % peak JFH R UEIN_E mCMV a8, f4 4
F pGL3 AR % v AL /5 . B 5256 5> N pCDNA3. 1+
pGL3-GPSlpro 1 pCDNA3.1-BNC1+pGL3-GPS1pro
2L, TR LR 4 A A 293 T i, 3% G 48 h Ji5 » UK
BRI BB AT AU 25 g v T A
1.13 “%itzam

PLE T BESBG 3 MT B 3 . K GraphPad
70T G TR A IESOAANTHE TR
PLx+s R, P AL IR0 50080 LU BER FH e A5, 22 40 IR) £ s
b 8k 47 B8 R 2R U7 22 9 A, BA P<0.05 B P<0.0 IR
ErAAGEE .

2 & R

2.1 BNCI /£ ESCC %8 42 A tm il b 34 3 & ik

GEPIA 752 A= {5 P i il 45 R (B 1A BoR, 5
g 55 4 2 (n=13) At , 7F ESCA 41 4 (n=182)
BNC1 mRNA FI& K RETHE(P<0.05). qPCRIERE
MEEFR(EIBE R, 5 HET-1A 4 g AH kb , KYSE-150.
KYSE-30.KYSE-410 /% TE-1 41 /it F BNC1 mRNA 15
Ik (38 P<0.01) .« BT KYSE-150 A1 KYSE-30 41
A 2Rk B A R, R, 3 P R A A B AT
Ja BRI TE . e AL Sk A Y B R AG T 45 SR (1
1C) &£ 78 , ESCC 41 4+ BNC1 & [ £ A KT 8 2
o T 55 4 21 (7.2042.10 vs 3.90£1.45,P<0.01) . 45
R, BNC1 7E ESCC ] R 80w JE A .
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FI T siRNA ¥4 48 .72 h 5 , qPCR Al WB J2:46: 1]
2R (E2AB) o, 5 si-NC 4L E , si-BNC1#2 Al
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= 04r
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2.3 HAKBNCI 7T £ # 474 ESCC fa ety it 4 512
B3 %)

IR A S0 45 B (B 3AB) &7, MK BNC1
J&i i KYSE-150 A1 KYSE-30 41 it (3L # fE 11 3% 8 2%
P& (¥ P<0.01) . Transwell 5246 45 5 (K 3C) TR,
MK BNC1 Ji5 ) KYSE-150 A1 KYSE-30 4 ifg i3 #
A= 25 fie 713552 2 B B 40 #1) (P<0.05 B P<0.01) . 3K
45 R B, UK BNC1 R R 3R 1A 7T i 25 F£ K ESCC
T R AR ZERE T
2.4 FAABNCI TH ESCC %m e [ 42 G1 2

T g A S I 5 R 4) 2o, Bk BNC 5
) KYSE-150 A1 K'Y SE-30 4 Jitd 24 4 B 76 G1 11 ()
P<0.05E¢ P<0.01)). SEERZE KM, BNCI #mifik )5
AIREVE R T 4Bt BH 7R G 1, 2F 1M {8 ESCC 41 il
Sap e RTE A
2.5 EUKBNCI TT4E 3 ESCC 4m it ed A =

AR B ARG I 25 (B S \oR, @l BNC1 J5
) KYSE-150 A1 K'Y SE-30 41 8 T35 1) 2 2 7 3 (2
P<0.01). 255 R, mK BNCI A if ESCC 4 A i)
AT,
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%us 4 %5198 %S 181 o
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2.6 BNCI1 i it ¥ & GPS1 842 ESCC 8 X £ & &

CHIP-seq SE560 45 KL, BNC1 & % £ RBM28.
SMC6.CHNI1.GPS1 2 [A 1 5 31 7 (| 6A) |, IF H
I8 i GEPIA 7£ 45 W il T % 4 A 5 [F 7E ESCA 4 24
Hh 35w 3k (35 P<0.05, B 6B) o #i I BNC1 ¥ ¢ 41
BRI, RN ESRERSZFRS & FER
k.45 #4938 (nucleotide-binding oligomerization domain,
NOD)FEZ 445 5 i B % IAH G (B 6C) , H 445 5
B E T3 A R 1A GPS1 2B BNCI R ik i %
TEIKT PG (8.98+2.52 vs 13.2+3.61, P<0.05) , A B
I GPS1 4 BNCI 1E 7] 4% B 80 35 K . qPCR VLS
Mgk R (K 6 D) IR, ik BNC1 Ji5 , KYSE-30 41 g
GPS1 mRNA /K- i 3 P4 (P<0.05) « W54t & g
45 JE DR G 45 5 (&l 6 B) o , BNC fiE 5 GPS1 8
TR LA (P<0.0D) . RIJR & 926 46 I 25
(E 6F) KB, ik GPS1 AT &2 2 11 K'Y SE-30 41 Jfa (1)
TR RE 1 (P<0.01) . L4045 KW, GPS1 4 BNC1
U R A
3 3

H /i ESCC 17697 77 ZAT A F- RUIBR I & 406TT |
T MG I8 IT S LR AIRTT BB S AR R AKIH
ARARM, PR Bk, & BHT I ESCC 2 PR 76 97 #E A5 A it
FAERMLH A N EE ., BNCLAL T A 155
Jett iR, O F 7045 1 R BNCL & — AN 7,
it 5 RNA B &G | FIRNA R&8 LA EAEH
2 B[R] (1) 55 6 s BNC 14 7 A% 8 R 11 77 A R0
SIS TR - R B i S I AN
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