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i B AR RS, 2RAGIEE Y (P<0.05) ; HHEVEITAIM209%0H 5CBX3RBEIEAE, MXRE (r) =
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[ Abstract | Background and purpose: Chromobox 3 (CBX3), an important component of chromatin, is involved in the

development and progression of various cancers. However, the expression and role of CBX3 in lung adenocarcinoma are still unclear.

This study aimed to investigate the relationship between the expression of CBX3 in lung adenocarcinoma and prognosis of lung
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adenocarcinoma, and to study the effects of CBX3 on proliferation, migration and invasion of A549 lung adenocarcinoma cells.

Methods: Transcriptome data of lung adenocarcinoma and corresponding clinical data were downloaded from the Cancer Genome
Atlas (TCGA), and R software was used to analyze the expression difference of CBX3 and the correlation of immune infiltration in
lung adenocarcinoma. The prognostic significance of CBX3 in lung adenocarcinoma was analyzed by receiver operating characteristic
(ROC) curve and Kaplan-Meier analysis. Twenty lung adenocarcinoma samples from patients (with informed consent obtained) who
underwent palliative or radical lung cancer resection from August 2020 to January 2021 were collected from the intelligent Biobank
of Peking University Shenzhen Hospital at —80 “C. Real-time fluorescent quantitative polymerase chain reaction (RTFQ-PCR) was
used to verify the expression of CBX3 in 20 frozen lung adenocarcinoma tissue samples and paired normal lung tissues. A549 cells
were transfected with small interfering RNA (siRNA) to silence the expression of CBX3, and A549 cells were divided into silent
group (si-CBX3 group) and negative control group (si-NC group) according to the type of siRNA transfection. The effects of CBX3
on proliferation, migration and invasion of A549 cells were investigated by cell counting kit-8 (CCK-8) assay, clone formation assay,
scratch assay and transwell assay, respectively. Results: The difference analysis based on TCGA lung adenocarcinoma data and
RTFQ-PCR results of lung adenocarcinoma samples showed that CBX3 was significantly overexpressed in lung adenocarcinoma (P
<C0.05). The infiltration of T helper 2 (Th2) cells was positively correlated with the expression of CBX3 [ correlation coefficient
(r)=0.437 ] , while mast cells (r=-0.444), eosinophils (¥=-0.380) and other immune cells were negatively correlated with the
expression of CBX3. The area under ROC curve (AUC) value was 0.912, indicating that CBX3 has a good diagnostic value for lung
adenocarcinoma. Kaplan-Meier analysis showed that the survival period of the group with high expression of CBX3 was shorter,
suggesting a poor prognosis. After the expression of CBX3 was silenced in A549 cells, significantly decreased proliferation ability of
A549 cells was detected by CCK-8 and clone formation assays (P<<0.01). The results of scratch assay showed that the mobility of
A549 cells was (22.68 +-3.44)% after silencing, which was significantly lower compared with the control group (P<<0.05). Transwell
assay results showed that the relative invasion rate of A549 cells was (53.94+5.39)%, and the invasion ability was significantly
decreased (P<<0.01). Conclusion: CBX3 is significantly overexpressed in lung adenocarcinoma, which predicts poor prognosis of
lung adenocarcinoma and can be used as a prognostic marker of lung adenocarcinoma, and the high expression of CBX3 promotes
the proliferation, migration and invasion of A549 cells.

[ Keywords ]| CBX3; Lung adenocarcinoma; Immune infiltration; Prognosis; Cell function experiment
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G4 1175 ( fetal bovine serum, FBS) iy
H 2 [ GibcoZA H], Opti-MEMUS LT 55 97 W
Lipofectamin™2000%% Y151 FI TRIzol 3151 ) 1
H 3% EInvitrogen/y m], SEHFHEO0E i 545 Wbk
JZ i ( real-time fluorescent quantitative polymerase
chain reaction, RTFQ-PCR ) PR &
ReverTra Ace gPCR RT KitfISYBR Green Realtime
PCR Master MixIlg A 7R %5 ( L) YR
AIRAH, 96fLPCRHIE A faf == BIOplastics 2y
A, R Eh 52 v A HEL K (phosphate-buffered
saline, PBS) . DMEMK;# 5& fl14% £ 5 W1 %
( paraformaldehyde, PFA ) [& 4 H [E 254 A
fe2 kA A A, dipe RG] & (cell counting
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WAL P EEARIRNA, NanoDrop 2000c
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Do om!/Dago s ELTE 1.9 ~2 1THIRNAKE M .
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F, XHSYBR Green Realtime PCR Master
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95°C 15s, 60 C 30s, fE¥401K, HIRLsHRM
27 A AT T
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F 1 CBX3FIAZEFHIMBE BE IR RFEFFES T
Tab.1 Clinicopathological features of lung adenocarcinoma with

differential expression of CBX3

Low expression  High expression

Characteristic” of CBX3 of CBX3 P value
T stage n (%) 0.031
T, 97 (19.0) 71 (13.9)
T, 126 (24.7) 150 (29.4)
T, 25 (4.9) 22 (4.3)
T, 6(1.2) 13 (2.5)
N stage n (%) 0.005
N 179 (35.7) 151 (30.1)
N, 42 (8.4) 53 (10.6)
N, 26(5.2) 48 (9.6)
N; 0(0.0) 2(0.4)
M stage n (%) 0.342
M, 165 (44.7) 179 (48.5)
M, 9(2.4) 16 (4.3)
?Zt)hologic stage n 0.102
I 148 (29.3) 126 (25.0)
I 60 (11.9) 61 (12.1)
Iir 34 (6.7) 50(9.9)
v 10 (2.0) 16 (3.2)
Gender n (%) 0.504
Female 142 (27.7) 134 (26.1)
Male 114 (22.2) 123 (24.0)
Agelyear n (%) 0.024
<65 105 (21.3) 133 (26.9)
>65 140 (28.3) 116 (23.5)
Smoker 1 (%) 0.368
No 41(8.2) 33 (6.6)
Yes 208 (41.7) 217 (43.5)

Some variable data were missing.
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M5 x 10° 4 =ofLi, ¥k HGEES
R s W s e FL P Rl 2k, HIPBSTE 2R R 4
MG A BT SR IE, A FRA PR3, 5
TR RO S, Image J20H70. 24F148 hiy
RIPIR T

1.2.7 Transwell 5= 3

Prtranswel VNE LA 24FL Y, In AF B
fMatrigel i i J5 i A G #2454 ~5 h, L=
VL [ W BSR4 AR, il ADMEM 85 557 3 P UL
ABEFRAE, KkAR20 min, T AL40 RS FH G I 1
DMEM 5 2l £ AN B8, sk HEoia 48,
R x 10t 2 1%, FEEMSH
10%FBSIDMEMK; #55E, B F37 'C. CO, ML
SRR S %R TR T TR SR, 24 WMLk
MIEEFRHE, HA%PFARE G 45 i e tt, 7R RN
B AL
1.3 ZitF4abE

MR M (3.6.34 ) flGraphPad
(primer6 ) #HATEARGE 53 A1 AT AL 23 BT
B IS A0 L 2 AH SCAE 3 Bk FH Spearmanti 5, R
FiKaplan-Meier £ A7t AT HUS 04T, R
55 53 At At 5 R AR TR I B B A A 26 M B i A A 1)
CBX3FRAZES, diffesciymm sy fmE3W; RH
R TR b, SR U EsER . P<0.05
hZERA G R

2 % R

2.1 CBX3#EMifREAL P ERIL
FETCGAZ I 2 Al - 73 Hr T CBX3 mRNA
FEARFRZE AR M bRk (), 33F g
A21FPIE CBX3RIAWI B F i, JLHE7E B W
TE e RN A RE . T TCG A B Y il i i 21
1, Mann-Whitney UKGEG45 5 W7x, CBX37EM
AL FR B E R TIEFAL, ZRE5I#
=Y (P<0.001, K1) .,
2.2 CBX3& ik &M fifi IR = h S & 4 A AYiEE
KM ssGSEARF LM 1 i it 958 24
Tt O 2 4 L i iR I A O . S5 R BoR L AW
BRI T M2 EE 5 CBX3 %A 2 IEMX
(r=0.437, P<0.001) , 1 A& K 40
(r=-0.444, P<0.001) . MRk K40 i
(r=-0.380, P<<0.001) FIA il 2 2 IR 40
(r=-0.346, P<0.001) ZE i iz id 5
CBX3FRIREHAHR (E2)
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Fig. 1 Differential expression analysis of CBX3

A: The expression of CBX3 in generalized carcinoma was analyzed based on TCGA data; B: The expression of CBX3 in LUAD was analyzed based
on TCGA data. ns: P>0.05, compared with each other; *: P<<0.05, compared with each other; **: P<<0.01, compared with each other; ***: P<<0.001,
compared with each other.
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Fig.2 CBX3 overexpression and immune infiltration and immune cell infiltration of the top 4 immune cells with CBX3 correlation score A

A: Correlation between different cells; B-E: The enrichment of helper T cell 2 cell (Th2) cells, mast cells, eosinophils, and iDC cells with CBX3
correlation score.
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2.3 CBX3WmFRIAFRMFEEETNEARAR FENT BRI G R FUS B e, SRR [ X
ROCHIZ IS UE T CBX3FEMi ARz Wi i h, - Bt (hazard ratio, HR) =1.43, P=0.010] . G
M, M2 T (area under curve, AUC) PJERENRIE] (HR=1.59, P=0.001) FIGErEE
90.912, RUCBX3XF 2l RA R 778 (HR=1.49, P=0.038) fECBX3iRik4H MY
MRS, 25 R HKaplan-Meier 73 HrCBX3 TEOLIA I AR T CBX3RRIAA (E3) .
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2 0.04P=0018 0.012=0.001 0.0 1. P=0.038
5 0 . . : : . T T T T T T T T T T T T
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B 3 CBX3MyFRiAXT AR B &2 B A0l RS BB {EKaplan-Meier
Fig.3 The predictive value of CBX3 expression in diagnosis and clinical prognosis of patients with lung adenocarcinoma

A: Receiver operating characteristic (ROC) curve analysis of CBX3 in diagnosis of lung adenocarcinoma; B: Kaplan-Meier analysis of disease-
specific survival of overall survival, between the high and low expression groups of CBX3; C: Progression-free survival; D: Disease-specific survival.
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Fig.4 The expressions of CBX3 in adenocarcinoma tissues and Fig.5 Silencing efficiency of siRNA on CBX3 gene

normal para-cancerous tissues detected by RTFQ-PCR **%: P<<0.001, compared with each other.
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2.7 CBX35 R iA 1R ¥t A549Ht BS 5 40 BT 78 1.5+ s

F.lls
IR AE AT, 7624 hifa] AL, si-CBX3 — 5i-NC

AT RN (9.46+1.14) %, Hisi-NCHA W 1 e

ks, TifEa8 hiv i &si-CBX34L IR RNy

(22.68+3.44) %, WEETsi-NCH, ERAHL © .

e X (P<0.05, E8) .

2.8 CBX3ERiAIEFHASA9ATIREMMESE

BE 0.0, : : :
Transwell 523045 5%, si-CBX32HA5494 oo ®

A 2 LR AR A % H B BAK Fsi-NC4H, X R B 6 CCK-8ZMER, #3724, 487172 hLIhAsi-CBX3HI

Z2R N (53.94+5.39) %, ZRAHHIHEX 7t FRASi-NC RIS R

(P<0.01, K9) . Fig. 6 Results of CCK-8 experiment, proliferation of si-CBX3 in

experimental group and si-NC in control group at 24, 48 and 72 h,
respectively

**: P<0.01, compared with each other; ***: P<<0.001, compared with
each other; ****: P<<0.000 1, compared with each other.
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Fig. 7 The effect of silencing CBX3 on A549 cell proliferation was detected by clonal formation assay

*#%: P<0.001, compared with each other.
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8 XRSEINHE NI BKCBX 3% AS494A AT 75 Bk 1 IR
Fig. 8 The effect of silencing CBX3 on A549 cell migration was detected by scratch assay

ns: P>0.05, compared with each other; *: P<<0.05, compared with each other.
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**: P<<0.01, compared with each other.
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