
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++

++

+

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
++++++++++ ++++++ + +

++
++ +++

p=0.002

0.00

0.25

0.50

0.75

1.00

0 2 4 6 8 10 12 14 16 18 20 22 24
Time(years)

O
ve

ra
ll 

su
rv

iva
l

MECP2 + +high low

199 102 54 30 12 4 0 0 0 0 0 0 0
890 492 273 165 90 36 19 14 11 9 6 3 0low

high

0 2 4 6 8 10 12 14 16 18 20 22 24
Time(years)

M
EC

P2

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ ++++++
+ + +

+ +

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
++++++ +++++ +

+ + ++
p=0.006

0.00

0.25

0.50

0.75

1.00

0 2 4 6 8 10 12 14 16 18 20 22 24
Time(years)

O
ve

ra
ll 

su
rv

iva
l

DNMT3B + +high low

338 188 104 65 34 14 7 5 4 4 3 1 0
751 406 223 130 68 26 12 9 7 5 3 2 0low

high

0 2 4 6 8 10 12 14 16 18 20 22 24
Time(years)

D
N

M
T3

B

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++++++++ +++++ +

+
++ +

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ ++ + +

+ ++

p=0.011

0.00

0.25

0.50

0.75

1.00

0 2 4 6 8 10 12 14 16 18 20 22 24
Time(years)

O
ve

ra
ll 

su
rv

iva
l

UNG + +high low

909 486 258 154 83 32 13 9 6 5 4 1 0
180 108 69 41 19 8 6 5 5 4 2 2 0low

high

0 2 4 6 8 10 12 14 16 18 20 22 24
Time(years)

U
N

G

a b c

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++++++++ ++++ + + ++

++ +

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ ++ ++

++

p=0.026

0.00

0.25

0.50

0.75

1.00

0 2 4 6 8 10 12 14 16 18 20 22 24
Time(years)

O
ve

ra
ll 

su
rv

iva
l

TET3 + +high low

884 475 259 159 82 32 13 9 7 6 4 1 0
205 119 68 36 20 8 6 5 4 3 2 2 0low

high

0 2 4 6 8 10 12 14 16 18 20 22 24
Time(years)

TE
T3

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
++ + + +

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++++++++ +++++ +

+
++ +++

p=0.038

0.00

0.25

0.50

0.75

1.00

0 2 4 6 8 10 12 14 16 18 20 22 24
Time(years)

O
ve

ra
ll 

su
rv

iva
l

TET2 + +high low

259 152 83 47 21 8 3 2 1 1 0 0 0
830 442 244 148 81 32 16 12 10 8 6 3 0low

high

0 2 4 6 8 10 12 14 16 18 20 22 24
Time(years)

TE
T2

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ ++++++ + +

+
+ +

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
++++++++++++++++++

+++
+++ + + ++

p=0.041

0.00

0.25

0.50

0.75

1.00

0 2 4 6 8 10 12 14 16 18 20 22 24
Time(years)

O
ve

ra
ll 

su
rv

iva
l

NEIL1 + +high low

697 375 205 117 66 29 15 10 7 5 3 1 0
392 219 122 78 36 11 4 4 4 4 3 2 0low

high

0 2 4 6 8 10 12 14 16 18 20 22 24
Time(years)

N
EI

L1

ihg

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++++++++++++

+ +++
+ +++++

+

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++++++ +++++ + +

++
++ +++

p=0.011

0.00

0.25

0.50

0.75

1.00

0 2 4 6 8 10 12 14 16 18 20 22 24
Time(years)

O
ve

ra
ll 

su
rv

iva
l

UHRF1 + +high low

145 72 40 21 11 7 2 0 0 0 0 0 0
944 522 287 174 91 33 17 14 11 9 6 3 0low

high

0 2 4 6 8 10 12 14 16 18 20 22 24
Time(years)

U
H

R
F1

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+ +

++++ +

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++++++ ++++++ + +

+
++ +++

p=0.019

0.00

0.25

0.50

0.75

1.00

0 2 4 6 8 10 12 14 16 18 20 22 24
Time(years)

O
ve

ra
ll 

su
rv

iva
l

MBD1 + +high low

204 100 49 25 17 7 1 1 1 1 0 0 0
885 494 278 170 85 33 18 13 10 8 6 3 0low

high

0 2 4 6 8 10 12 14 16 18 20 22 24
Time(years)

M
BD

1

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
++ ++++++ +++

++ +++

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++++ +++ + +

++

p=0.025

0.00

0.25

0.50

0.75

1.00

0 2 4 6 8 10 12 14 16 18 20 22 24
Time(years)

O
ve

ra
ll 

su
rv

iva
l

NTHL1 + +high low

660 350 177 95 48 19 10 7 6 6 5 3 0
429 244 150 100 54 21 9 7 5 3 1 0 0low

high

0 2 4 6 8 10 12 14 16 18 20 22 24
Time(years)

N
TH

L1

fed

Figure S1. The prognostic role of m5C related regulatory genes in breast cancer (a) MECP2 (p = 0.002); (b) DNMT3B (p = 0.006); 
(c) UNG (p = 0.011); (d) UHRF1 (p = 0.011); (e) MBD1 (p = 0.019); (f) NTHL1 (p = 0.025); (g) TET3 (p = 0.026); (h) TET2 (p = 
0.038); (i) NEIL1 (p = 0.041). Red, high expression; Blue, low expression.
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Figure S2. Correlation of the m5C score with the infiltration abundances of tumor-infiltrating immune cells and immune exclusion scores (a-h) 
m5C score with the tumor-infiltrating immune cell. (a) memory B cells (R = 0.13, p = 0.00015); (b) regulatory T cells (R = 0.11, p = 0.00095); 
(c) resting dendritic cells (R=0.11, p=0.00089); (d) naive B cells (R = 0.1, p = 0.0022); (e) Monocytes (R = 0.1, p = 0.0029); (f) gamma delta T 
cells (R = 0.075, p = 0.027); (g) follicular helper T cells (R = -0.1, p = 0.0023); (h) M2 macrophages (R = -0.074, p = 0.028). (i) The relative 
distribution of immune exclusion scores was compared between the low and high m5Cscore groups. The lines in the boxes represent the 
median value, the bottoms and tops of the boxes represent the interquartile range, and the dots represent outliers. Blue, low m5Cscore group; 
red, high m5Cscore group.
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Figure S3. Correlation between clinicopathological characteristics and the m5Cscore (a) The T stage in the low and high m5Cscore 
groups. Blue, T1 stage group; red, T2 stage group; yellow, T3 stage group; purple, T4 stage group; green, Tx stage group. (b) The N 
stage in the low and high m5Cscore groups. Blue, N0 stage group; red, N1 stage group; yellow, N2 stage group; purple, N3 stage 
group; green, Nx stage group. (c)The M stage in the low and high m5Cscore groups. Blue, M0 stage group; red, M1 stage group; 
yellow, Mx stage group. (d) The clinical stage in the low and high m5Cscore groups. Blue, stage Ⅰ group; red, stage Ⅱ group; yellow, 
stage Ⅲ group; purple, stage Ⅳ group; green, stage X group. (e) The m5Cscore based on T stage. Blue, T2 stage group; red, T1 stage 
group; yellow, T3 stage group; purple, T4 stage group; green, Tx stage group. (f) The m5Cscore based on clinical stage. Blue, stage Ⅱ 
group; red, stage Ⅲ group; yellow, stage Ⅰ group; purple, stage Ⅳ group; green, stage X group. (g-j) The Sankey diagram showing 
the changes of m5C cluster, m5C gene cluster, m5Cscore and (g) T stage, (h) N stage, (i) M stage and (j) cancer stage. (k-l) 
Kaplan–Meier survival analysis based on the m5Cscore in subgroups with different clinical characteristics. Red, high m5Cscore group; 
blue, low m5Cscore group. (k) Patients with N2 disease; (l) patients with stage Ⅱ disease.
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