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[ Abstract] Objective To study the clinical value of miR-101-3p combined with PSPC1 detection in breast cancer
condition and prognosis evaluation. Methods The research subjects were 107 breast cancer patients (BRC group) and 71 pa-
tients with benign breast diseases (CON group) treated in the Department of Thyroid and Breast Surgery of Honghu People' s
Hospital from January 2019 to January 2022. Real-time fluorescence quantitative polymerase chain reaction was used to detect

the expression of miR-101-3p and PSPC1; Pearson correlation was used for correlation analysis; receiver operating characteris-
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tic (ROC) curve was used to analyze the sensitivity and specificity of miR-101-3p combined with PSPC1 in predicting poor
prognosis of breast cancer; multivariate Logistic regression was used to analyze the risk factors for poor prognosis of breast
cancer; Kaplan-Meier curve was used to analyze the relationship between miR-101-3p, PSPC1 expression and survival of
breast cancer. Results
in adjacent tissues of BRC group and CON group (F/P=158.778/<0.001, 467.306/<0.001). The expression of miR-101-3p was
low in patients with positive circulating tumor cells, pathological grade 3, primary lesion T stage T3-T4, lymph node N stage

The expression of miR-101-3p and PSPC1 in cancer tissues of BRC group was lower/higher than that

N2-N3, distant metastasis M stage M1 and stage Il[-IV. In patients with negative circulating tumor cells, pathological grade 1-
2, primary lesion T stage T1-T2, lymph node N stage NO-N1, distant metastasis M stage MO and stage I -1l (¢P=7.067/<
0.001, 5.975/<0.001, 7.502/<0.001, 5.897/<0.001, 4.546/<0.001, 6.277/<0.001), PSPC1 The expression was higher than that in
patients with negative circulating tumor cells, pathological grade 1-2, primary lesion T stage T1-T2, lymph node N stage NO-
N1, distant metastasis M stage MO and stage -1 (¢#P=5.178/<0.001, 5.687/<0.001, 6.114/<0.001, 4.505/<0.001, 3.655/<
0.001, 5.156/<0.001); BR The expression of miR-101-3p in group C was negatively correlated with circulating tumor cells,
pathological grade, primary lesion T stage, lymph node N stage, distant metastasis M stage, and TNM stage (r/P=-0.711/
0.029,-0.629/0.031,-0.616/0.007,-0.673/0.032,-0.644/0.018,-0.701/0.024), and PSPCI1 expression was negatively correlated
with the expression of miR-101-3p in group C (r/P=-0.711/0.029, —0.629/0.031, —0.616/0.007, —0.673/0.032, —0.644/
0.018, -0.701/0.024). The expression of miR-101-3p, PSPC1 and their combination were positively correlated with circulating
tumor cells, pathological grade, primary lesion T stage, lymph node N stage, distant metastasis M stage and TNM stage (r/P=
0.688/0.014, 0.645/0.009, 0.638/0.022, 0.627/0.038, 0.652/0.041 and 0.676/0.009). The AUCs for poor prognosis in patients
with adenocarcinoma were 0.629, 0.607, and 0.872, respectively. The combined prediction of miR-101-3p and PSPC1 was su-
perior to that of each alone (Z/P=7.174/0.001, 6.048/0.005). Positive circulating tumor cells, pathological grade 3, primary le-
sion T stage T3-T4, lymph node N stage N2-N3, distant metastasis M stage M1, TNM stage Il[-IV , miR-101-3p < 0.73,
PSPC1=0.89 were independent risk factors for poor prognosis of breast cancer [ OR(95% CI)=1.525(1.035-2.015), 2.457
(1.131-3.783), 1.726(1.098-2.354), 2.077(1.124-3.030), 2.487(1.133-3.841), the median survival time of patients with miR-
101-3p < 0.73 and PSPC1 = 0.89 breast cancer was significantly lower than that of patients with miR-101-3p>0.73 or
PSPC1<0.89 (Log rank X’=11.952, P<0.001). Conclusion The expression of miR-101-3p and PSPCI in breast cancer is di-
rectly related to the disease, prognosis and survival, and has a certain clinical value in the evaluation of breast cancer disease
and prognosis. The combination of the two can synergistically improve the clinical value in breast cancer.

[ Key words] Breast cancer; Micro RNA101-3p; PSPC1; Clinical value
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. . Tab.1  Comparison of clinical data between CON group and
% ) A1 %P paraspeckle ZH 4 1 ( paraspeckle BRC
group
component 1,PSPC1) At & BLAYELA {29 D Re il 3%
o i . . 95 H CON 41 BRC 4 e i P

A, o] o e i 7% Ak A K I F--B, (transforming growth > (n=71) (n=107)
factor-B, , TGF-B, ) JE K T BT [ 4 Bhopg 40 wg o 22 PR G ®) 52.96:8.07  53.65:8.33 0548 0.595
. e (4] S o BMI( #+s,kg/m?) 21.46£2.57  21.49+2.61  0.076 0.941
ERF R WA o AT o M FLIRJE miR-101-3p 2B (%) ] 9(12.68) 12(11.21) 0.088  0.767
PSPC1 £IAS5HEFIRTE Wa MEFN LR, B1E FHEd [ %) ) 55(77.46) 81(75.70)  0.767  0.786
P IS RS AR AR T RUEESIE Bl(%) ] 14(19.72) 15(14.02) 1.186  0.276

R - ’ ° ECOG 53 (x£s,57)  1.49+0.52 1.51£0.55  0.243  0.808
1 #AMETE PR Zfl 35(49.29)  50(46.73)  0.113  0.737
L1 IGRTORE EHR 2019 48 1 H—2022 4F 1 M) [BIC%)] A0 36(5071)  57(53.27)
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1.2 BRC dlE8bRiE (1) AbRHE . D24 L
2 2 WhR HE S 25 (b U L R B2 T 4R
PG (2020 JR) )" s @il RS BEERL 52, A WA 1Y) 52
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WL EEIETS; DECOG ¥E43 0~2 43, (2) HEBRFR
#E A I oA BGE R FLAR R T A 2R s |
RIS
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1.3.1 miR-101-3p ,PSPC1 ;. BL BRC 4 8 & w40
2RSS (BB Z1=1 cm) ,BUCON 41 HFL
PRIEKR B 20, $RHUAL 216 RNA, 3 5% 5% Bl ¢cDNA
Je R I SE I 92 51t 1 1 5 - A o oy A ) ik R e 3k K
o K WAL ZF M OB £ B OABL A R (A .
ABI7900HT) , S i 2 ' x £ B ke s 1 i) 4 1)
WAL a T A W) 28 \) (5345 JKR-045) o 519741 I
2,V A SRR B . 50°C 2 min, FiliR i1, 95°C
10 min,95°C 25 15 5,61°CiE K 1 min,95°C 15 s.,60°C
15 5.95C 15 s, UL GAPDH U6 AINZ:, K 2241k
314 miR-101-3p . PSPC1 AXF k&,

R2 KIEFR PCR ¥t 5 | 1) 741

Tab.2 Primer sequence

PR/ 93 BRARFAIE (9 AH DG4 5 321038 TARRHIE (ROC) 1 £k
AT miR-101-3p BEA PSPC1 XFFLIRE R E R AR
FI TN RE ; 2 P % Logistic [B1IA /087 FLIRE B35 Fils
NN AnESES ; Kaplan-Meier i 2 23 #1 miR-101 -3p.
PSPC1 Rk 5FLIE B & A E R, P<0.05 4

ERAGIEEE L,
2 & R

2.1 221 miR-101-3p ,PSPC1 ik b3 BRC 44
YL miR-101-3p LT BRC AUEZHAILU CON 417
BRA14L, PSPCT K7 T BRC 4L 414U CON 41
FLIRZHL1(P<0.01) , BRC L4141 CON L FL I
ZH4 miR-101-3p \PSPC1 FiEEF G H %2 X (P>
0.05), 3% 3,

%3 CON 45 BRC 4] miR-101-3p .PSPC1 FikHE  (xxs)
Tab.3 Comparison of miR-101-3p and PSPC1 expression between
CON group and BRC group

4 N %5 miR-101-3p PSPCI1
CON A FLArd14 71 1.15£0.24 0.53+0.09
BRC #3553 441 107 1.17£0.21 0.54+0.08
BRC %202 107 0.73+0.15 0.89+0.11
F1H 158.778 467.306
P1{A <0.001 <0.001

B L5149 N9

miR-101-3p 5’ -CAGTTATCACAGTGC- 5’ -GAACATGTCTGCGTA-
TGA-3’ TCTC-3’

PSPC1 57 -CTTGCCAGAGAAGCT- 5’ -CAAGAGCCTTCCATC-
GATGCAG-3’ GAGATGC-3’

GAPDH 5’ -GTCTCCTCTGACTTC- 5’ -ACCACCCTGTTGCTG-
AACAGCG-3’ TAGCCAA-3’

(V) 5’ -GGGCAGGAAGAGGGC- 5’ -AGCTCGTTTAGTGAA-
CTAT-3’ CCGTCAGATC-3’

1.3.2 DEFF b 240 A D . R FH SCHR [ 6 ] 9 7 ik
DA I B Je8 2 B, 1858 G 0 i AU AE Analyzer R 45
PEATDEE M4, Hob DAPI(+) (CK(+) .CD45( -)
R SCRAE PR 88 240 A

1.3.3  BEVT MIEAE UG . BRC &4 6 S HBEV 1
U EAEFLRE A M CT 3 MR, BT 2 2024 4F 12
A, By s AR b s L R IR R A DG E I R
(FLIR s DR o) TS AN R o

1.4 Siit#irsE R Medeale 6.0 & R 15 485
AT K Geit 530 . FF6 B/ A B Ok
Phxes o, R A ¢ R al SRR 2805 25 4007 5 THEICHCOR)
VISR A6 L (%) R, L3R X2 K 56 5 Pearson
BT FL R 9 41 2P miR-101-3p, PSPC1 &3k 5 1

2.2 FLIE R E A 40 miR-101-3p PSPC1 FIik1E
ATl R/ BRAFAE A 25 5 DG BRI g 240 B BH PR g 2
I3 9 JERME T 43 T3 ~4 JREEE N 23 N2~ 3
TEAN RS M 433 M1 TNM 43399 T ~ IV 399 A 2L B o+
HIAZUP miR-101-3p F£IKFEAL, PSPC1 ik T &
(P<0.01) , W% 4,

2.3 FURIEA LR miR-101-3p . PSPC1 23k 5l K/
FRPRRIER A DG FLIRE ZH 2P miR-101-3p Kk
SSURER IR A0 e B> O AR T 203 R AE N
O3] AL RS M 433 TNM 4 01 H B R e (P<
0.05) ,PSPC1 ik 5G40 M s B2 5kt
T 703 RS N 43 0] G b M 430 TNM 431913
SIEAE (P<0.05) , Lk S,

2.4 AL miR-101-3p PSPC1 5% 7L MR8
WA RFIAHE 25 miR-101-3p ,PSPC1 Kik
X LR B TR PEAG 09 ROC <k, T3 ih 4k N i
FLCAUC) , 558 B 41 2 miR-101-3p ,PSPC1 J —
A TN LR R S OR R AUC 43 5k
0.629.0.607,0.872, —FH WA UL T4 F 50 5 0 2% B
(Z/P=17.174/0.001 .6.048/0.005) , W35 6 J& 1.
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F 4 FUVERFEALIP miR-101-3p PSPC1 FKIKTEA [ PR/ BRFHE 2252 LA (aes)

Tab.4 Comparison of miR-101-3p and PSPC1 expressions in different clinical/pathological characteristics of breast cancer patients

W H 1% miR-101-3p 1 P1H PSPC1 1 P

AR =55 % 43 0.7120.13 1.023 0.309 0.88+0.12 1.207 0.230
<55 % 64 0.74+0.16 0.91x0.13

bioha R YA s 50 0.75+0.14 1.194 0.235 0.87+0.13 1.655 0.101
L 57 0.72+0.12 0.91£0.12

TG I i 928 201 553 70 0.79+0.11 7.067 <0.001 0.82+0.12 5.178  <0.001
FH M 37 0.65+0.12 0.95+0.13

P B> 2 1~2 % 70 0.79+0.13 5.975 <0.001 0.78+0.11 5.687  <0.001
34 37 0.6420.11 0.92+0.14

SRR T 433 T1~2 62 0.78+0.13 7.502 <0.001 0.81+0.09 6.114  <0.001
T3~4 45 0.63+0.09 0.94+0.13

WRELEE N 403 NO~1 70 0.79+0.14 5.897 <0.001 0.84+0.12 4505  <0.001
N2~3 37 0.63+0.12 0.96+0.15

ALEERS M 43 MO 96 0.82+0.14 4.546 <0.001 0.82+0.09 3.655  <0.001
M1 11 0.62+0.12 0.93+0.13

TNM 433 [~ 62 0.80+0.13 6.277 <0.001 0.810.12 5.156  <0.001
I~ IV 45 0.65+0.11 0.94+0.14

x5 FEAL P miR-101-3p PSPCI1 ik 5ilfi K/ R EAFE
HUEEPS s
Tab.5 Correlation between miR-101-3p, PSPC1 expression and

clinical/pathological characteristics in breast cancer tissue

T H miR-101-3p PSPC1

r i PE r i P1A
B 8 240 -0.711 0.029 0.688 0.014
L2 -0.629 0.031 0.645 0.009
SRR T 434 -0.616 0.007 0.638 0.022
WREESE N 24 -0.673 0.032 0.627 0.038
HEANEERS M 43 -0.644 0.018 0.652 0.041
TNM 433 -0.701 0.024 0.676 0.009

X6 AL miR-101-3p  PSPC1 335 % 7RI B TS A
KA T s
Tab.6  Predictive efficacy of miR-101-3p and PSPCI expression

in cancer tissue for poor prognosis of breast cancer patients

HOE A
miR-101-3p  0.68 0.629 0.453~0.805 0.641 0.607 0.248
PSPC1 0.94 0.607 0.428~0.912 0.611 0.629 0.240
ZHBE 0.872 0.757~0.987 0.849 0.863 0.712

i AEEWIE AUC 95%CI

2.5 ZHFE Logistic [ 5387 L s B & 15 A R Y
RER DAL R TS A Ry RS B (A
SRR/ HNC07) DL EREE R T P<0.05 WH A A
i i FT 2R Logistic 01440, 45 5 R A 25 i
SR AN PR R B 3 2 JRURKE T 20 T3 ~4 RIS ZS N
I3 N2 ~3 JeAbEERS M M1 UTNM S0 I~ TV 385
miR-101-3p<0.73 . PSPC1=0.89 J&FL I J i & Wi 5 A
R A7 fE R 2R (P<0.01) , WK 7,

B 1 miR-101-3p B&& PSPC1 T L AR g & & TS A KLY
ROC £k
Fig.1 ROC curve of miR-101-3p combined with PSPC1 to predict

poor prognosis of breast cancer patients

2.6 miR-101-3p PSPC1 #ik 5 FLARIE B & AL AF I Y
KA 107 FIFLARIRE B B U2 S BT A7 T 86 ], 8T
21 ], miR-101-3p=<0.73 H. PSPC1 =0.89 FLJIfJ#
HHP AN 35.38 H (95%CI=32.14~38.62) , ik
F miR-101-3p>0.73 1%, PSPC1<0.89 F| /it s £ & b £
HEAEIAY 41.02 A (95%CI=36.46 ~45.58) ( Log Rank
X*=11.952,P<0.001) , LA 2,
3 4t it

miRNA 75 FL MR8 & HL G o i 4 T s e g
S RIS R R R e Bk 2 Y T 9T IE S
miRNA W] G815 40 4 5 [R5 748 78 FL s v i) 7
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x7T ZHFE Logistic [MIH 5 Hr LR B BUS A R 952 m R R
Tab.7 Factors influencing poor prognosis of breast cancer patients by multivariate Logistic regression analysis

HAs B1a SE 18 Wald {H PE OR {0 95%CI

A0 E 93 240 L FF P 0.899 0.101 15.101 <0.001 2.457 1.131~3.783
P EH 3 4% 0.546 0.075 12.877 <0.001 1.726 1.098~2.354
SRS T 340 T3 ~4 0.731 0.082 14.029 <0.001 2.077 1.124~3.030
WRELSE N 43 N2~ 3 0.911 0.107 16.132 <0.001 2.487 1.133~3.841
JEAN GRS M 43 ML 1.024 0.095 14.028 <0.001 2.784 1.251~4.317
TNM 43 #111 ~ IV #] 0.863 0.084 14.596 <0.001 2.370 1.186~3.554
miR-101-3p<0.73 1.337 0.131 15.377 <0.001 3.808 1.211~6.404
PSPC1=0.89 1.215 0.116 14.932 <0.001 3.370 1.156~5.585

2 Kaplan-Meier H{£8/3#7 miR-101-3p PSPC1 ik 53RN
BEEAFM R

Fig.2  Kaplan-Meier curve analysis of the relationship between

miR-101-3p, PSPC1 expression and survival of breast

cancer patients

I, miRNA ]S 80356 R 3 R PR i FUMR I kB L R R
Bt 03, J LR 1 B W5 A e U B A T
miR-101-3p AJ 3@ 1t 8 5] TGF-B 45 %L B 4 il 3k /1N 20 g
it 95 240 ML A A TR IR AR T LR T Mok k2 B 5T
IR miR-101-3p 75 ARS8 il 48 A i il
PRFF R vk o B A pe e MR T AT B A UE S
miR-101-3p 5 ZLIE A8 ML HI A AR SCHK 76 ZL M 3K
PR 25 P EOCHE M " Shao A5 PRSP SLES &
B LncRNA MALATI i 33 A % miR-101-3p ¥ %
mTOR/PKM2 {5538 1% 326 > {1 F 7L it ges i i, X 4gF
AR UESE miR-101-3p 3@ # i) R GALNT1 3%
K133 2 2, Mk 9 200 D KT 22 VG At B8 A T 25 Pk, R AE B
VB R B FL R g R L AR P miR-101
IR R UH BT miR-101 2 31K ] 100441 2L 5 Jes 40 g
B AR HE A T A miR-101 7EFL s vh B 2540
PR IhRE . B BT miR-101-3p 78 FL AR T (4 1 R A
(B 1 AR B, AW 5T R B LRI 20 21 miR-101-3p ik

B3 EE, 5 TNM 70 U5 S AR AR5 A G TR
S miR-101-3p Sy ZL R A 175 S TR A 8 7 19 A

—+=

PSPC1 il & 30 H AT 98 1 FH e g8 PR, 3
FLIAT) R S I H 22 HAE HWF oAb, B R AR ST IE
52 PSPC1 JE R AT 6 5 by 20 it Sk A 24 A5 o0 e
G2 16 RETH 52 S AT 24 W 245 55 % U AH G, PSPCI [
FIR A MR TS AS KA G R: BRZ h  ogg 127 R
W i) R L T 48 R A A Y S KO B R
Lemster 25 K6 1 A7 1 Jif 98 40 21 PSPC1 %1k, & Bl
PSPC1 FKiA b 25 P AR H 5 i 51 B 98 95 A R 522 A
X%, Takeiwa 2517 R[] siRNA £ RUTER PSPC1 # ik
i T A0 S U R A A P A 2L s A 1 G 4, E LR
AlRE S5 J##2 ESR1 M SCFD2 JEK F A A 5, # H
LK A i L 52 56 v % 3 PSPCL W] 3 1 TGF-B/
Smad3 {555 38 [ I 44 2L B 95 200 o) fib B O 1Y) i 245
P, BT PSPC1 JEH (T RE K EA5 58 B A e il 2,
TRAMESE PSPC1 LA Al BB/ bR 16 7 h B — 2
B, ABFFH, FLIREE 44 PSPCI £k B E e, H
J LR UG AS R A7 fa e R &R B PSPCL 7l 2y
LRI AF S 1005 DAk B B PRI F- A9 2 WL

TG FA e A 38 A B 1) B A A5 2 AL It 5
DU T LR ARG B | X LA G658 41 B 7= A= it 52 9
[ AR 28 A AL 38 B, B 12T O Rl
VI E ST DAk TR A SR B2 2 WL | 1 2
968 20 M ARE A A B2 LB O Y D R 25 BT A I
R SFFEIE LRI TR R R R B
b 2% B S50 B b A M A7 AE T3 OC IR, A il A 2 i
Je8 2 EAS I 7 LRI 7 T BB T T R
AT AT R 0 BRAL L AR A 2 WLIESE A
8 E P35 FUMR R (91297 BOIR 0 L Wiiirth 25 B 5T
2 BTG 2 Fofr 96 40 it ] 5 3 2o i 28 99T B 1-HER3
&A% S ok 2 LRI AN LT 24 0 (4 T 2 R AR
P, Xu ZE [ EPERTF 5T & BUAE A 88 40 i K F 5 3L
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