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Expression of NOP56 in breast cancer and its significance for clinical prognosis

QU Jie', LIN Pingping', LU Xiying', WU Lianlian®, LI Qingshan'"
(1. Department of Oncology, Affiliated Hospital of Chengde Medical College, Chengde 067000, Hebei,China;
2. Department of Gastroenterology, Renmin Hospital of Wuhan University, Wuhan 430060, China)

Abstract: NOP56 is a nucleolar protein that closely relates to the expression oncogene. In this paper, the
differential expression gene analysis of the data from online database revealed that NOP56 is overexpressed in breast
cancer tissues. The expression of NOP56 was used as a phenotype to analyze the difference between different
phenotypes and clinical prognosis. Results showed that the high expression of NOP56 was closely related to the poor
clinical pathological parameters and prognosis of breast cancer. The protein interaction network of NOP56 was
obtained by differential gene enrichment analysis, and the semantic similarity of co-expressed genes was calculated.
Finally, the clinically targeted drug actinomycin D ( dactinomycin) of NOP56 and its co-expressed genes were
obtained from an online database. These results provide potential new predictive indicators for breast cancer
prevention and treatment, improve the molecular mechanism of clinical targeted drug use, and provide evidence
and clues for the clinical use of targeted drugs.
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[ 57 {# ¢ H 0> ( The National Institude of Health,
NIH ) 114 9 4 3 A 1] 45 5048 )% ( The Cancer Genome
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1.1 EHIEE R E
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Table 1 Basic information of four GEO datasets of breast cancer

s 24

B A H o s e sl
- BPERE A KL BRI PERE AR -
GSE15852 HG-U133A 43 43 Be Xt 41
GSE10780 HG-U133_Plus_2 41 143 E| RO EZE A
GEO B35
GSE42568 HG-U133_Plus_3 104 16 E|po Rz e
GSE45255 HG-U133A 139 0 Mg 2 40
TCGA e 3 2 1 093 112 S| RZERS

1.2 ERREEASH

TEEHESE GSE15852 Hh ji i BC X AEAS T A6 He
BRI FITC X8 55 ZH 20 NOP5S6 ik 25 5, 1E4L
4k GSE42568 F1 GSE10780 o, i a3 AR FL x££ A T
R 35 L MR8 RLIE 8 2 21 NOPS6 33k 22 575 1E
TCGA i e i@ i BT FEA T R 50 LB AN ]Il
PRI B 53 00 1) L B g R 9 55 41 21 NOP56 %3k
2257 TCGA Bda Ferp il i JEFCAEAS T K 56 1
BN TRY e PR 4L 43 400 2. e 9 2 4RI T XoF 9 5 2H 21
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Bl MAEA ) NOPS6 ik AT h i BUR AR,
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log2 W B IREAAE IARRIR AL
1.4 Kaplan-Meier plotter 72 £{#E FE 4 #7

| FAE £ 5095 2 Kaplan-Meier plotter ( http://
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AR IR I R GA A, A B RE TR0 BT
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1.7 3% SPSS 20.0 HFHITHITE 5
HAE 53 MK Kaplan-Meier A1 log-rank #5561
s DA 9 2 2 0K S 43 A, 2L T PR T X A 30 %
Fisher VIR, AP < 0. 05 WERAGI¥E
X, Gt 3% 35 K K >R spearman 1 Pearson £
5, spearman 431 Pearson 7343 KT 0.3 #) 5k
BN AT RIK R TIRESI TR Fisher 45
W, P<0.05 RYDIRESE & BN N 22 3 A7 e it
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Fig.1 Overexpressed NOP56 in human breast cancer
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Table 2 Stage and P
B AR 714 P1H
Stage 1 <0.001
Stage 11 <0.001
TCGA
Stage 111 <0.001
Stage IV <0.001

2.2 NOP56 BRIES5EEAFRIGKRFIESHEX
2.2.1  53HTGSE45255 B4 h AR Itk L 25 7% 1% |
MECR Z 1R (ER) R3S R 24k
(PRG) RS AFEAKKHEFZA 2(HER2) 1R
BV =5 MR KN E G RS S80S
NOP56 Fik m RAAHICHE . 45 W ,NOP56 &k

ZUL( P <0.001), /R NOPS6 =ik 5 7L 1
HEREIEA S, [FI, NOPS6 5 FL Mk % HER2 IR &
PG, fF HER2 RRAAHMM B E PR ERL( P=
0.019) .NOP56 3Rk HAEH 45 PRG IR

A ERCARZS MR R/ NG RE (WAL 3) .

2.2.2 ZHTTCCA BT AR K255  ME
RZE(ER) RS R 2K

(PRG) & AR AEKKEF3Z214K 2(HER2) IR
AR B4 0 S I R BE S 505 NOPS6 Rk = ik
FIRHSEE . 45 5 Wn, NOPS6 5 3L i HER2 AR
B VR PRG RSM G, 72 HER2 R PV B3
HE Rk ( P=0.019) FEF#R< 55 X B E R
iK(P <0.001), 7€ PRG BRI B FH R RIB (P <
0.000 1) ,NOP56 5K i5 50 ik 455 F A1 ER
RELBEHEIE(WE 4) . GEO Bl ES TCGA
B2 R —,
2.3 NOP56 SRIZERRARTE

K-M plotter 2= £7 53 H7 .7~ , NOP56 55 3R ik &
B JCHE A T5 W ( Disease free survival , DFS) Fll B AF
15 ( Overall survival, OS) #J B i 8K 3 38 H &
(P < 0.001, WL 2) ,ix KB NOP56 ik 5 &
A A 4 5 A 56 NOPS6 n i Al Sk T 0 2L 1
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Table 3 Correlation between NOP56 expression and clinicopathological parameters in 139 patients with breast cancer

NOP56 ik

I R B b FEAR B — XH pfE
i =
R (%)
<55 76 37 39 0.061 0.804
= 55 63 32 31
WS
Bt 94 46 48 0.058 0.810
A 45 23 22
ER 3
Bt 48 21 27 0.786 0.375
P 89 46 43
PRG R
B 60 28 32 0.489 0.484
FHE 72 38 34
HER2 R 7%
A 69 42 27 5.518 0.019*
FHE 62 25 37
HIEAE 7]
Gl 17 11 6 18.491 < 0.001**
G2 52 36 16
G3 67 21 46
Jif9EE /N (mm )
<25 71 39 32 1.624 0.203
> 25 68 30 38
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R4 TF NOP56 R SHIE TCGA HiEEREE 1 093 fIZLEBE IR KARES KX R
Table 4 Correlation between NOP56 expression and clinicopathological parameters
in 1 093 patients with breast cancer in TCGA

NOP56 ik &

I PR B b FEA B — X pfE
fi% =
(L)
<55 434 186 248 13.31 < 0.001**
=55 646 350 296
Wk ELLE RS
AP 588 286 302 0.880 0.348
FH 505 260 245
ER K7
AP 238 71 67 0.909 0.340
FHE: 808 451 357
PRG R
BRI 342 120 222 45.33 <0.000 1****
FH: 698 400 298
HER2 JIR7
B 560 297 263 9.961 0.002**
FHH: 164 64 100
I 4340
Stage | 181 104 77
Stage Il 619 304 315 7.515 < 0.057
Stage Il 249 122 127
Stage IV 20 6 14
1.0 HR=1.64(1.32-2.04) 1.0 HR=1.64(1.32-2.04)
logrank P=7.4e-06 logrank P=7.4e-06
0.8 - 0.8 b
206 206
2 =
"§ H } <4
£ 04+ A 04 L
02 Explresglon 021 Expression
T O_W — low
— high — high
0 | | | | | | 0L | | | | |
0 50 100 150 200 250 300 0 50 100 150 200 250
Time/months Time/months
Number at risk Number at risk
low 701 574 246 83 18 2 0 low 1979 1355 512 133 16 1
high 701 509 231 46 3 1 0 high 1972 1164 503 108 " 2
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Fig.2 Correlation between NOP56 expression and the prognosis of breast cancer patients
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Fig.3 Gene interaction network diagram of NOP56 and the molecular function, biological process, cellular

component,and the mean semantic similarity between NOP56 and its co-expressed genes
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Fig.4 NOP56 co-expression genes are mainly enriched in the functions closely related to the

tumor development such as RNA processing and cell division
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Table S Targeted gene drugs

' 2P 0 FE R FDR P{H
ETES MPHOSPH10 .NOP56 . TBL3 .
PA151917012 2.38x107° 2.22x10712
Ddactinomycin DKC1 .FBL .BOP1 .RRP9
FAEEE MPHOSPH10 ,NOP56 . TBL3 .
PA164712314 2.38x107° 2.22x10712
Actinomycines DKC1 FBL .BOP1 RRP9
BLas B AT R B )
PA164712371 MPHOSPH10.TBL3 .FBL 1.12x107" 1.98x107*
Antimycobacterials
EIINAEE
PA164712406 MPHOSPH10 . TBL3 .FBL 1.12x107! 1.98x107*
Antibiotics
BB YIA S HER2 K [F 2 A 18 2 92 1% e % 1k
3 9w, B BOR R 11, S5 I O PR 45 2 5 M P I A R T

FLARIE 0 & R B AT S0 IR U A
O T A A R R R A R SR SRR A
TR P AR DM, 214 55 s Sl 0 A2 B R 28 1 7K 3
Jei, T A O R A B 0 2 8 R i 4 A AR
W WEIT R A A B R S it
TEHER Mye 2635, B4 I s 40 M s 5 fie 1 el i ]
Wt BRI MDM2 2 B A 0 g 55 R ps3t
pRb " MR AE £ UG A% A A A 4 A BT B
AT 2L MR i AN R AR 2R R T, 1 L A R N v R
JEH . NOPS6 S /N TR A% 25 11 (snoRNP)
EARMAZ O AR R, ELEEXT (RNA R B
oA T W AR B i, TR AR 5 i rp A 45
BRI, NOPS6 2878 ] S5 60S A% M 1A Iy 3k 2%
FeihRe , (RNA S T340 BF 52 3 W1, NOP56 nf
PEA R R Y o-Mye {2 7F Burkite 35 U 95 40 9 A=
KBTS hPygo2 2K A4S A, 20 BP S 9 41
MaA D) AR ST L A WA BT, EIRTE N
FLIRIE L 2 & B NOP56 i 35 5 %35, H NOP56
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HE— 0 7R AR I PLHI, RATIRER 7 3L
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