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Expression and clinical significance of protein arginine methyltransferase 1 in breast cancer
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[Abstract] Objective: To investigate the expression of protein arginine methyltransferase 1 (PRMT1) in breast cancer and to
evaluate its clinical significance. Methods: Bioinformatics databases, including TIMER3.0, GEPIA2, and UALCAN, were utilized to
analyze PRMTI mRNA expression levels in breast cancer tissues. Tissue microarray and immunohistochemistry were employed to
detect PRMT1 protein expression in breast cancer tissues and to explore its correlation with clinicopathological features. Survival
analysis based on Gene Expression Omnibus (GEO) datasets using the OSdream online tool was performed to assess the association
between PRMT1 expression levels and recurrence-free survival (RFS) and metastasis-free survival (MFS) in breast cancer patients.
The diagnostic value of PRMT]1 for breast cancer was evaluated by receiver operating characteristic (ROC) curve analysis. Results:
Multi-database bioinformatics analysis revealed that, compared to normal tissues, PRMT1 mRNA expression was significantly elevated
in breast cancer tissues (P < 0.01). Elevated PRMT1 mRNA levels were closely associated with advanced clinical stage and lymph

node metastasis (P < 0.01). Immunohistochemical staining of tissue microarrays confirmed that PRMT1 protein expression was
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significantly higher in breast cancer tissues compared to adjacent normal tissues (P < 0.01). High PRMT1 expression was positively
correlated with advanced clinical stage and lymph node metastasis in breast cancer patients (P < 0.01). Survival analysis indicated that
breast cancer patients with high PRMT1 expression had a significantly shorter RFS and MFS compared to those with low PRMT]1
expression (P < 0.05). The receiver operating characteristic (ROC) curve analysis showed that the area under the curve (AUC) was
0.927(95%C1: 0.887-0.967, P < 0.001). At the optimal cutoff value of 1.167, the sensitivity and specificity were 82.5% and 90.0%,
respectively, indicating robust diagnostic performance of PRMT]1 for breast cancer. Conclusion: PRMT1 is highly expressed in breast
cancer tissues, and elevated PRMT1 expression is associated with advanced clinical stage, lymph node metastasis, and poor prognosis

in breast cancer patients. PRMT1 demonstrates excellent diagnostic efficacy for breast cancer. Therefore, PRMT1 may serve as a

potential biomarker for the diagnosis and prognostic evaluation of breast cancer.
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Table1 Basic pathological information of patients with

breast cancer

Clinicopathological feature Cases(n)
Age

<50 years 49

=50 years 31
Clinical stage group

[-TA 27

IB-IV 30

Missing 23
Tumor diameter

<2cm 24

>2cm 56
Lymph node metastasis

Negative 29

Positive 34

Missing 17
ER status

Negative 55

Positive 21

Missing 4
PR status

Negative 42

Positive 32

Missing 6
HER2 status

Negative 40

Positive 38

Missing 2
Ki67 status

Negative 59

Positive 15

Missing 6
Clinical subtype

Luminal A 9

Luminal B 33

HER2-positive 26

Triple-negative

Missing

(x + s)ZoR, P 2L IA) EC R T XU ¢ for 6 T 5055kt
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) 22 57 5 22 ] 52 ik # T AE K5 {iE (receiver operating
characteristic, ROC) #1 2k, THH 1 28 N T #H (area under
curve, AUC) , 1¥4li PRMT1 % i [X 7> FL I 20 5
I o5 AL VR BE 0, JEAR A 2 6 45 500 %€ PRMT1 1F
3 ToU LR R S R G P . 5T Gene Expression
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A: Expression of PRMT1 mRNA in pan-cancer in TIMER 3.0 database (TMP: transcript per million; BLCA: bladder urothelial carcinoma; BRCA:

breast invasive carcinoma; COAD: colon adenocarcinoma; KIRC: kidney renal clear cell carcinoma; LIHC: liver hepatocellular carcinoma; LUSC: lung

squamous cell carcinoma; STAD: gastric adenocarcinoma). B, C: Expression of PRMT1 mRNA in breast cancer tissues and normal breast tissues in

UALCAN database(B) and GEPIA2 database(C). "P < 0.01, P < 0.001.
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Figure 1 Expression of PRMT1 mRNA in pan-cancer and breast cancer
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A, B: Association between PRMT1 mRNA expression and clinical stage(A) and lymph node metastasis(B) in breast cancer patients in UALCAN database.
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Figure 2 The differential expression of PRMT1 mRNA in breast cancer tissues
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Detection of PRMT1 expression in breast cancer tissues and adjacent normal tissues by IHC. The scale bar: 50 pm.
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Figure 3 Expression of PRMT1 in breast cancer and adjacent normal tissues
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Table 2 Correlation between PRMT1 expression and clinical characteristics of breast cancer patients

PRMT1 expression (n(%)]

Clinicopathological feature Cases(n) Low High X P

Age 1.428 0.232
< 50 years 49 19(38.78) 30(61.22)
= 50 years 31 8(25.81) 23(74.19)

Clinical stage group 8.695 0.003
I-TA 27 12(44.44) 15(55.56)
IB-1V 30 3(10.00) 27(90.00)

Tumor diameter 0.961 0.327
<2cm 24 10(41.67) 14(58.33)
>2cm 56 17(30.36) 39(69.64)

Lymph node metastasis 14.110 <0.001
Negative 29 15(51.72) 14(48.28)
Positive 34 3(8.82) 31(91.18)
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PRMT1 expression [(n(%) ]
Clinicopathological feature Cases(n) - X P
Low High

ER status 4.257 0.039
Negative 55 15(27.27) 40(72.73)
Positive 21 11(52.38) 10(47.62)

PR status 0.348 0.555
Negative 42 13(30.95) 29(69.05)
Positive 32 12(37.50) 20(62.50)

HER? status 0.005 0.942
Negative 40 14(35.00) 26(65.00)
Positive 38 13(34.21) 25(65.79)

Ki67 status 0.624 0.430
Negative 59 21(35.59) 38(64.41)
Positive 15 7(46.67) 8(53.33)

Clinical subtype 4.091 0.252
Luminal A 9 4(44.44) 5(55.56)
Luminal B 33 7(21.21) 26(78.79)
HER2-positive 26 11(42.31) 15(57.69)
Triple-negative 9 4(44.44) 5(55.56)

2.4 PRMTI & ik 5IUAE & & 76 69 X 7 45 R, PRMTI iy 208 FL s 838 16 RS W35 50

I FH OSdream 7E £ T. B %F GEO %4 72 (1 6 4 TILEIA B E (B 4A~C) . [FEINF, 5 PRMT1 K %k
BhoST % 4B SE (GSE42568. GSE17705. GSE9195. AN B AL, PRMTI 5 3814 B35 1) MFS & 2 4
GSE24450. GSE12276 & GSE1456) #E 4T 4= 47 43 #7 » 5 (E4D~F) .

A 100+ —— Low expression B 1.00- - LO-W expressi(?n C 1.004
—— High expression —— High expression
0.754 0.754 0.754
3 3 < Low expression
= = £ . XDTEss
o 0.504 o 0.50+ o 0507 —High expression
= &= =
~ 2 =1
0-251 p=0.037 0251 p=0.019 0251 p=0.017
HR=1.866 HR=1.777 HR=6.310
04 (95%CI: 1.039-3.349) 04 (95%CI:1.101-2.869) 04 (95%CI: 1.398-28.485)
0 25 50 75 100 0 25 50 75 100 0 25 50 75 100
Time (months ) Time(months) Time (months)
D 1.00- E 1.00- F1.004
— —— Low expression
——High expression
0.754 0.754 0.75 1
‘§ 0.50 *L(?W expressign % 050 § 0.50 —— Low expression
o O —— High expression o 2 ——High expression
= = =
0-251 p=0.028 0251 p=0.047 0-251 p=0.028
HR=2.160 HR=1.353 HR=2.076
04 (95%CI: 1.085-4.301) 04 (95%CI: 1.004-1.8 04 (95%CI: 1.083-3.978)
0 25 0 75 100 0 25 0 75 100 0 25 50 75 100
Time (months) Time (months) Time(months)

A-C: Analysis of the relationship between PRMT1 expression and recurrence-free survival (RFS) in breast cancer patients using the OSdream
website in datasets GSE42568 (A) , GSE9195 (B), and GSE17705 (C) from the GEO database. D—=F: Analysis of the relationship between PRMT1
expression and metastasis-free survival (MFS) in breast cancer patients using the OSdream website in datasets GSE24450 (D) , GSE12276 (E) , and
GSE1456(F) from the GEO database.

4 PRMTISRIASIMEEERRIFHERX

Figure 4 High expression of PRMT1 is associated with poor prognosis in breast cancer patients
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Figure5 ROC curve of PRMT1 for diagnosing breast cancer
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