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[Abstract] Objective: To investigate the expression of the cell cycle mitotic spindle checkpoint serinel/
threonine kinase (BUB1) gene in breast cancer and its relationship with the prognosis, and further explore the

intervention effect of japonicone A on BUB1 gene in breast cancer cells. Method: Through Oncomine, GEPIA,
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GEO database, bc-GenExMiner v4.5 and Kaplan-Meier Plotter database, in-depth mining was conducted for
BUBI gene expression-related data, in order to explore the difference in the expression of BUBI1 gene in breast
cancer tissues and normal breast tissues and its relationship with patient prognosis. Encyclopedia of Cancer Cell
Lines (CCLE) was used to analyze the expression of BUBI in T cells and B cells of breast cancer tissues,
STRING database was used to draw BUBI1-related protein network diagram and gene ontology (GO) function
annotation and analyze relevant pathways in Kyoto Encyclopedia of Genes and Genomes (KEGG). The tumor
immune assessment resource (TIMER) database was used to analyze the expression of BUBI in immune
infiltrates and its impact on the survival and prognosis of patients with gastric cancer. Finally, the effect of
japonicone A on the expression level of BUBI gene in breast cancer cells was further analyzed. Result; (D The
mRNA level of BUBI in breast cancer tissues was significantly higher than that of normal tissue samples, but the
expression levels of BUB1 in breast cancer patients with different molecular subtypes varied. @ Increased
expression of BUBI1 could lead to longer distant metastasis-free survival (DMFS) , overall survival (OS) , and
recurrence free survival (RFS) in luminal A subtypes. @ BUBI1 was positively correlated with structural
maintenance of chro-mosome 4(SMC4) mRNA expression level, and might be interacted with 10 proteins, such
as NUF2, with the strongest interaction relationship. 4 The high expression of BUB1 mRNA in CD8'T cells
and neutrophils in breast invasive carcinoma(BRCA) and BRCA-basal had a better two-year survival prognosis
than the low expression group;the low expression of BUBI mRNA in B cells in BRCA-Her2 had a better two-
year survival prognosis than the high expression group. & GEO database analysis data set GSE85871 found that
japonicone A could down-regulate the expression of BUBI gene in breast cancer MCF7 cells. Conclusion:
BUBI gene is highly expressed in breast cancer tissues and related to the prognosis of breast cancer and immune
cell infiltration. This may be a new potential therapeutic target for japonicone A to intervene breast cancer cells.
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Fig. 2 Relationship between BUB1 expression and DMFS,OS,RFS in breast cancer patients
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TG v] e 4 ¥ 4, F — 25 CCLE %04 & 4 #t BUBI
mRNA 7E FL IR 2 20 (%) T 40 i A0 B 41 i o 48 1 7
LR 2000 3 = 3k FE L 3L A 32 AR BUBT AH 56
6 8 F L JF JE AT D) 8 1 R F KEGG 3 % & 4 4
Br, & B M 0 KEGG 15 538 i A 40 i & 145
5 B RR A AR o R S AW E AN T
[ 51 Bk 4 J il 2[5 5 38 K 4 5 A WF 55 4 NUF2,
CDC20,CASC5,NDC80, MAD2L1,BUBIB % 1§ %,
Ji 95 v ok 4% BB A4 T, BUB 1B 3[R 45 A5 19 4 1 /2
SAC & 4 PR 1 2 AT 51, BUB 1B 2 35 8 fil J2 0 7 7
JE v 0 LR g AR R AE 22— MAD2LI 78 2 1 o
S A g T B R ARGk R A RS 4 I A 1 G e
-5 B8 0 AR AR A OE Y NUF2 6 X 7 2L
Ja TP ek, H R TR K P 6 T L AR R R Y TS
B FEE X, NDC80 [ 4i i ) NDC80 /& [
Z 5 RS S s b e B AR O R I E 4y
BT MM 2 R R R E B CEER
PEHI™ s NDC8O0 11 55 2R3k 23 3 iU Y (0 AR 19 5 43
B, T e RN R, I A R B ) &R
MAD2L1 1 CDC20 45 [ /& & HE /K K £ 55 (SAC) &
A R B 2 B 43, SAC i B ff P G i e £ B AR 11 B
BRI g7 RS A R W BB 2 A T Al
shRNA @ ik MAD2L1 A] DL 40 il L B 98 40 i i) A= K
R ZERE T2, CDC20 1y & 21k 5 FL MR o i
250 TG AR OC, HoOH Al A 3 09 B 4t M 5% 7 BEIH 3
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(BTG3) M K% TE H (SMAR1) [ Al LA #F L 15 9
I AT B AR 781, KT TIMER ¥ % oF — 4 5
T BUB 5 i 8 1o B 45 6 92 A B 322 10 22 ) (1 56 &
K ILAE BRCA H CDS8'T 41 if . o M 4% 41 i -f BUBI
mRNA 5 K 35 AR X TR IR 1 B8 55 2 4 AR A7 s
W, UL = 223k BUBL (0 IR 72 1 CDS'T 41 Jifg Fl
r R 8 X R 0 3 e R AT B4R T B K
LRI S BE VR YT 25 R I A

HErh RIS S S IRIT T RIEE B
EM, H2 Z B AT EM, ke 2 5
SRR YT LR 0 O TR 25 ) A AT . R 2
RZ , A G Rl il o AR R 2 2%, S R TR T
D5 R B R PR T R ORI . 2015 4
Ji A N R ] 24 8 ) i K i 3 R A 0 e A
1t Inula japonica, B F&S I HE AT /K (1R WK ) T
B, T R FE LR AR E 2 IR I o) i R 2
T S TN N R R A i S I Y NSy
Fi 2 Ak G 0 L 24 BB 5 36 B, 08 7 A T8 A ) 1Y B2 B
Yy B PR B 43 AE BT Bk BT g% I B R I 2 iR
I7 8 bR 45 7 T LA R s R e R AE
P A R o 3 R FORURT 2k 76 N R 28 R R
W) — XU 52 A6 N T R, AT S i B A% PR T -k B (NF-
«B) 5 5 18 B, 1A PR A0 ok ik B g A0 i HLoA B
BUAEE AE L DA 35 21 400 44 fie 988 400 0 A= < R 70
XU J2 4K VY i FE 4 A0 1) 2 400 6 D O o 40 1
PRI 5 i 968 SR 38 IR - 32 AR (TNFR) 119 AH B AR TR
RSP0 TNF-o (19756 Pk, (EAS 52 0 1 = X600 25 1) Bl 480 B
F13 . RUE A P T 3 A R R A S AR AR
il AE /I A0 il 98 A0 A A A 0 AR B o 0o A i
2 98 BUE 52 A6 P B HY AT 3L AR 9 MCF7 48 i BUBI
SEH W RB T X — @ B LR T BUBL A
PR 1 ol BUE 52 46 9 T R T 00 3L B g T A S Y
Al REE .

2 ik, 28 5 38 i e FLIRJE h BUBL AH G Sk
RS A5 B R TR A2 48, 32 18 BUBT 76 ZL M i 41 41
s 2RIk, HL5 LR 0 TS S e g AN IR 4% )
AHIE , & BBUIE A2 46 N TR FE AT 2L B8 14 3 1Y)
TEAEIR YT ¥0 5 BUBT (K, I 45 4 Sk 9% Ak 4fi ) vp
FEAE A 10 5T B LD o AR T 4% B8 19 A S5
FEA W5, b e B e LA RE AR i K, AT S
BP0 s, XA B2 TR SR A T 0 AR ) AR AR L
ik — PR E BUBL FE A 5 ZL IR 19 ¢ R 956 T i
0 S a1 A LR Y S 2 W BE R AR —
PR R SR S
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