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Abstract

Objective: Breast Cancer (BC) is the most common malignant tumor in women. Thymosin f§ 15A

(TMSB15A) mRNA plays an important role in many cancers. This study aims to analyze the ex-

pression and prognostic value of TMSB15A mRNA in BC. Methods: We explored the expression of
TMSB15A mRNA through the Cancer Genome Atlas (TCGA) and Genotype-Tissue Expression (GTEx)
database. Kaplan-Meier analysis was used to determine the prognostic value of TMSB15A mRNA

expression in BC. Gene Set Enrichment Analysis (GSEA) was performed by TCGA data. Results: Our

results showed that the expression of TMSB15A mRNA in BC' tissues was significantly higher than

that in normal tissues. The high expression of TMSB15A is related to the three main molecular de-

tection indicators (ER, PR, HER2) in the molecular subtype of BC, and the expression level was the

highest in the Basal (Triple Negative) subtype. GSEA analysis showed that patients with high ex-

pression of TMSB15A were mainly enriched in tumor proliferation-related pathways such as cell

cycle, DNA replication, 5p3 pathway and multiple metabolic pathways. Conclusion: In summary,

our results indicated that TMSB15A was a promising prognostic biomarker for BC.
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1. 518

FLIE (BC) & fe i WL, 2 Ve AR T R R A, 5 AERAT AR 25%, dJRRESET:
[ 15% [1]. H ArFLIeE (iR 7 A 20051k, PR 7. WAWNEIT . JBUT FEERGIT S, BARGIT
BORELZ ATA R RSE R, H T U R — A S R AR, A B IR IR R R .
H TG ARG S BF R ERE T 0 7o B E S R4, BRI TR Z8MTE o FAsEY, W PIP [2],
CD24 [3], CXCR4 [41H1 AR [5]5%, {HA R AL FLI G T AR ME CLSCEL . Rk, ST 0 2L e
T RR A SRR RS R RA T R A =

TMSB15A #wiB iz B 15A (TMSB15A), & B M2 i 8 A KR A [6]. B AN R AES
wE, EAMEINEE SR EHBIR F-NshE QR IER[7]. A7 TMSBL5A &+ %
KBS TR S A ZA8] [9], 7R AR RS ME T LR v B N A[10], A I 45 W 5 7 I 45 e B TR
HAPRBREZET IO —ADREF[LL], 7ERT5IIME 2 S ERIE, J+H 5 Gleason 73 4if1 5%, AIREZHTSI
B IR LE AR EWI[12] . X1 5 PO BB O SR R b R R U 1) TS A TIUNAE A [13] [14] [15]. {H
TMSB15A LM B3 R ) BARRIA . Tia T ANTE 2, A feidt— .

AT, AT T BC FIEH 4 4% TMSB1SA mRNA [1%iL, WAL T BC B IR REFE
5 TMSB15A mRNA FKiA 2 [8] (A e . FAEH GSEA 24T 7 TMSB15A 2 5 1) F B K AEMER .
WAV R LW, TMSB15A 2 —MATTE K BC 2 Wi AT Vb E4
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2. ZEREFE
2.1. TMSB15A fE;Z L BR % (BC) F e FR4FAE I 4A R Ry FRIE

AT UCSC XENA [y it 5t K 4 11 1% (TCGA) Bt e A ik PR U 20 23 R4 (G TEX) BUE 2 8 T 33 il
iR 28 R I 5 20 23 RNA-seq s ALAH S I R ¥ 3E . TPM (transcripts per million reads)#% =X ) RNAseq
AT log2 Bk Ja AT AT L. 8 F Wilcoxon FRFIAIG AT TMSBL5A fEiZ ) Fl IE# 204, R LR
I (BC) % I RAFAEME AL P R AA Z 5+, p < 0.05 NN EA G5 L (ns, p > 0.05; *, p < 0.05; **, p <
0.01; ***, p < 0.001).

22. EBEWMESH

FAMEH Kaplan-Meier 77 1FAli TMSB15A ik 5 BC EE TG LA X R . Kaplan-Meier 777272
— PR FASTHEAE IR EL, RT3 BT BN TR 3R K 43 2 5 TR 2% TR 2R IR AR A7 W D7 2, 2 R AR e AT 1
oo UEAN, FATEDSHIR T BC ARIGHK A H TMSBISA %Kik 5 ¥ a2 [ )% & . survminer fH] T
AL B GEit Mo p < 0.05 Bl N EA Giit 245 s

23 EEKESRSH

BAVEH GSEA4.1.0 B AF#ET R N4 E £ 0 M1 (GSEA) LA BT TCGA BAI A TMSB15A 4L
TMSBI15A 2 2 7] 22 SR R (1) 5 23 S A K IEE < 0.25 Fllnom p {i < 0.05 ML RIE N R BE N .

2.4, GHESW

G Geit s Al R (4.0.2 FR)FAFIEAT, ATARAL {3 ggplot2 £, Wilcoxon kA 46 FH - H e H 4
BIEMZESE, p<0.05 #ANEA G2 X (ns, p>0.05; *, p < 0.05; **, p < 0.01; *** p<0.001).

3. ER
3.1. TMSB15A mRNA fE5Z2 X 7L IR E &G R A T pRIA

TMSBI15A 1512 & A9 5% 15 5 2H 2 ) mRNA FRix £ 55 LK 1(A), AT IME T IEwHZ, TMSBI15A
MRNA 7E 26 KB o I iE (B HE FLARE , 151 1(B)) R IE /K2 2 T &1 (p < 0.001) . 3t — 25 4 My HAE 7L (BC)
BRI ERIE, 7] 0L TMSB15A 7EMER R SZAR(ER) AN, Z2 2 2R (PR) I 14 M 4H Hh 3R 1A 15 3% &
TFHYEEZH (p < 0.001), 75N A K32 A (HER2) BH 14 . 2H h R ik /K F w25 = T IR A, A Git2
= X (p <0.01), /£ PAMS0 4343 B (1) Basal (=B 1) W2 v Rk s fe vy, B T IHA A WAL (H p <
0.05).

3.2. TMSB15A &%iAR2 BC EEMNIARWMEEE

TMSBI15A #ik /KT 5 BC 417 £ i Kaplan-Meier 7047 7%, TMSB15A {31k B i M T7(0S),
P RE Ve A A7 (DSS) M Tt e A AE A (PRI ISR T ik (14 2(A)~(C), p < 0.01). #—LHIEK A
Kaplan-Meier 73 #7 75 TMSB15A 7€ T1-2, T3-4, N1-3, MO, Stage llI-IV, 4 <60, Luminal B %A
# 2% J5 WAH PRFIA I B E TS OS LT sk 2 (] 2(D)~(K), p<0.05).

3.3. EEKESRS(GSEA)

TEARREFEH, GSEA HIT70#r TMSB15A ik MR IA 8 Z A i 2 & B @ AR R D e 22 57
LR BN AE TMSBIGA iRk /¥ v 1 2 s SR e A e 31, DNA SHil,  p53 il i A 2 A3 6 <5 A e
L rEPSHEI(EIOR
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Figure 1. Differences in the expression of TMSB15A mRNA. (A) In pan-cancer and normal tissues; (B) In BC and normal
tissues; (C) In ER subgroup; (D) In PR subgroup; (E) In HER2 subgroup; (F) In PAM50 subgroup (p < 0.05).

1. TMSB15A mRNA HIFRIEER . (A) ZREFMIEEHLAF; (B)BC MIEFEELAS; (C)ER TLEF; (D)PR A
#; (E) HER2 TL4H; (F) PAMS0 T4 (p 3 < 0.05).

4. Wi

TERXTTE R, JATHIS %ﬁ%TM%BAmmeBC@m¢m%ﬁﬂ%F?Eﬁ@m;#E%
597 B ) 3 AN EEFRFEFR(ER, PR, HER2)H ¢, 5 HARIGREFELT TNM 7330, £ TN
2KEL. TMSB15A 7 Basal LR, Wt 7E = FL s RIA R m, VWl T e nTRefEN =R
Jiges (TNBC) B — AN a7 3 M) o IX 556 aT B e — 2, W FERBILE TNBC o TMSB15A [1)3R1A 23# &
TEBEAFME6]. Ik, TMSB15A mRNA =ik 5521 0S, DSS Ml PRI AHZG, #E— B HilE R4
TN TMSBISA fEFTA I T 40, A5 52, Joimibie %, W E, FRE%, Luminal B
RN JE WAL AP InEH, R W TMSB15A HiSZ&2 BC AN K15 Wil 8 2 .
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Figure 2. Prognostic analysis of TMSB15A mRNA expression. (A), (B), (C) Kaplan-Meier curves of OS, DSS and PFI of
patients between high and low expression of TMSB15A group in BC; (D) T1-2; (E) T3-4; (F) N1-3; (G) MO; (H) Stage
H1-1V; (1) Age < 60; (J) Luminal B subtype; (K) Postmenopausal

[ 2. TMSB15A mRNA FRikHITE 247 - (A), (B), (C) BC H1 TMSB15A SRk &k B H OS, DSS F1 PFI B Kaplan-Meier
#hZk; (D) T1-2; (E) T3-4; (F) N1-3; (G) MO; (H) Stagelll-IV; (I) £# <60; (J) LuminalB T &; (K) #2f5
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Figure 3. Analysis of the main enrichment pathways in patients with high expression of TMSB15A by GSEA method
[l 3. F GSEA 7532904 TMSB1SA BRIZEBEEM T EFT LB
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it DNA &, 403 AR f p53 S5 AH ¢ i Rg i s ok i b L et (1) R A Je itk e iy o bdb, Jeriit sk
] TMSB15A A 3142 TNBC XFBi B T 299 an B, A2 A REZIATT IS (1) BH A T 57+ 6]
[16] [17]o Ff HJ2 i % LM b A bk 5 e F A JE bk D0 45 e A 1) o B — AN 3 2 S ik I, i A L AE LR
Feh S e R EZAEH . TMSBISA A 55— FiEF Y, fiv4h TMSB15B, ‘EATFEAN R I8 40 i &
ML R B AR IARE, X PRI A [P B 2 AN R () e sl g, FF AL AE KR 7 B b3
MCF-7 LA 40 f#i] 7 TMSB15A K iA[18].

SRS, BRATHWTFIESE T TMSB15A mRNA 7£ BC B (IR TG E. SR, 7 —LLfR
Hilo Bilhn, FATRBEAT TG B2, TATHIE FOM R T8 BRI R AR R AT IRUE, A AW 7K
/2 TMSB15A ] mRNA /K, AR & F/KTF, E1E BC R HAANLEIE frit— B 5.

5. &ig
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