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Figure S1. Identification of DEGs after MNP treatment. (a) Heat map of the whole transcriptome, 

DEGs with false discovery rate of 5% and fold change cut-off at 0.5. Lanes 1-3 indicate control 

samples, lanes 4-6 indicate MNP treated samples. (b) Volcano plots of the DEGs. Red and green 

dots indicated upregulated and downregulated genes, respectively, in MNP treated samples 

compared with control. Abbreviations: DEGs, differentially expressed genes.



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

+ + + + +

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

+ ++

p = 0.021

0.00

0.25

0.50

0.75

1.00

0 1000 2000 3000 4000 5000

Time in days

Su
rv

iv
al

 p
ro

ba
bi

lit
y

PPFIA4 + +Low High

Overall survival grouped by PPFIA4 in T1/T2

125 33 18 8 3 2
86 17 7 0 0 0High

Low

0 1000 2000 3000 4000 5000
Time in days

PP
FI

A4

Number at risk

0
1
2
3

6

0 1000 2000 3000 4000 5000
Time in days

n.
ce

ns
or

Number of censoring

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

++
+++ + +

+ +

+p = 0.002

0.00

0.25

0.50

0.75

1.00

0 1000 2000 3000 4000 5000 6000

Time in days

Su
rv

iv
al

 p
ro

ba
bi

lit
y

PPFIA4 + +Low High

Overall survival grouped by PPFIA4 in N0

86 23 13 7 3 2 0
47 8 6 1 1 1 0High

Low

0 1000 2000 3000 4000 5000 6000
Time in days

PP
FI

A4

Number at risk

0

1

2

4

0 1000 2000 3000 4000 5000 6000
Time in days

n.
ce

ns
or

Number of censoring

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

+ + + + +

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

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

++++

+ +
p = 0.029

0.00

0.25

0.50

0.75

1.00

0 1000 2000 3000 4000 5000

Time in days

Su
rv

iv
al

 p
ro

ba
bi

lit
y

PPFIA4 + +Low High

Overall survival grouped by PPFIA4 in stage I/II

130 34 19 8 3 2
101 22 10 2 2 1High

Low

0 1000 2000 3000 4000 5000
Time in days

PP
FI

A4

Number at risk

0
1
2
3

8

0 1000 2000 3000 4000 5000
Time in days

n.
ce

ns
or

Number of censoring

(a)

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

+

+ +

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

+ + +++++
+

+ + + +
p = 0.027

0.00

0.25

0.50

0.75

1.00

0 1000 2000 3000 4000 5000 6000

Time in days

Su
rv

iv
al

 p
ro

ba
bi

lit
y

IL1B + +Low High

Overall survival grouped by IL1B in G1/G2

78 26 11 3 2 1 0
75 15 8 6 5 3 0High

Low

0 1000 2000 3000 4000 5000 6000
Time in days

IL
1B

Number at risk

0

1

2

3

4

0 1000 2000 3000 4000 5000 6000
Time in days

n.
ce

ns
or

Number of censoring

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

+ +
+ + + + + +

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

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

p = 0.033

0.00

0.25

0.50

0.75

1.00

0 1000 2000 3000 4000 5000 6000

Time in days

Su
rv

iv
al

 p
ro

ba
bi

lit
y

IL1B + +Low High

Overall survival grouped by IL1B in N0

70 20 11 5 1 0 0
63 11 8 3 3 3 0High

Low

0 1000 2000 3000 4000 5000 6000
Time in days

IL
1B

Number at risk

0

1

2

3

0 1000 2000 3000 4000 5000 6000
Time in days

n.
ce

ns
or

Number of censoring

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

+ + + + + + +

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

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

+

p = 0.036

0.00

0.25

0.50

0.75

1.00

0 1000 2000 3000 4000 5000

Time in days

Su
rv

iv
al

 p
ro

ba
bi

lit
y

IL1B + +Low High

Overall survival grouped by IL1B in stage I/II

122 35 18 6 2 1
109 21 11 4 3 2High

Low

0 1000 2000 3000 4000 5000
Time in days

IL
1B

Number at risk

0
1
2
3

8

0 1000 2000 3000 4000 5000
Time in days

n.
ce

ns
or

Number of censoring

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

+ ++ +

+ + + + + +

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

p = 0.028

0.00

0.25

0.50

0.75

1.00

0 1000 2000 3000 4000 5000

Time in days

Su
rv

iv
al

 p
ro

ba
bi

lit
y

IL1B + +Low High

Overall survival grouped by IL1B in T1/T2

117 31 15 5 1 0
94 19 10 3 2 2High

Low

0 1000 2000 3000 4000 5000
Time in days

IL
1B

Number at risk

0
1
2
3

5

0 1000 2000 3000 4000 5000
Time in days

n.
ce

ns
or

Number of censoring

(g)

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

+++ + + +++ +

+ + +

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

+ +
+ +++ +

+ + + +

p = 0.034

0.00

0.25

0.50

0.75

1.00

0 1000 2000 3000 4000

Time in days

Su
rv

iv
al

 p
ro

ba
bi

lit
y

SMAD7 + +Low High

Overall survival grouped by SMAD7 in G3/G4

57 14 8 3 0
62 13 5 2 0High

Low

0 1000 2000 3000 4000
Time in days

SM
AD

7

Number at risk

0

1

2

3

0 1000 2000 3000 4000
Time in days

n.
ce

ns
or

Number of censoring

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

+ + + +

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

+++++ +++
+++

+
+ + + +

p = 0.048

0.00

0.25

0.50

0.75

1.00

0 1000 2000 3000 4000 5000

Time in days

Su
rv

iv
al

 p
ro

ba
bi

lit
y

SMAD7 + +Low High

Overall survival grouped by SMAD7 in stage I/II

120 33 16 4 2 2
111 23 13 6 3 1High

Low

0 1000 2000 3000 4000 5000
Time in days

SM
AD

7

Number at risk

0
1
2
3
4
5

7

0 1000 2000 3000 4000 5000
Time in days

n.
ce

ns
or

Number of censoring

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

+
+ + +

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

+++++ ++++
+ +

+
+ + +

p = 0.031

0.00

0.25

0.50

0.75

1.00

0 1000 2000 3000 4000 5000

Time in days

Su
rv

iv
al

 p
ro

ba
bi

lit
y

SMAD7 + +Low High

Overall survival grouped by SMAD7 in T1/T2

111 28 14 3 1 1
100 22 11 5 2 1High

Low

0 1000 2000 3000 4000 5000
Time in days

SM
AD

7

Number at risk

0
1
2
3

5

0 1000 2000 3000 4000 5000
Time in days

n.
ce

ns
or

Number of censoring

(d)

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

+
+

+ + +
+ +

+ +

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

p = 0.016

0.00

0.25

0.50

0.75

1.00

0 1000 2000 3000 4000

Time in days

Su
rv

iv
al

 p
ro

ba
bi

lit
y

PTK2B + +Low High

Overall survival grouped by PTK2B in G3/G4

61 11 6 2 0
58 16 7 3 0High

Low

0 1000 2000 3000 4000
Time in days

PT
K2

B

Number at risk

0

1

2

3

0 1000 2000 3000 4000
Time in days

n.
ce

ns
or

Number of censoring

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

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

+
+

+ +

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

+ + + +

p = 0.013

0.00

0.25

0.50

0.75

1.00

0 1000 2000 3000 4000 5000

Time in days

Su
rv

iv
al

 p
ro

ba
bi

lit
y

PTK2B + +Low High

Overall survival grouped by PTK2B in T1/T2

105 24 13 3 1 0
106 26 12 5 2 2High

Low

0 1000 2000 3000 4000 5000
Time in days

PT
K2

B

Number at risk

0
1
2
3
4
5

0 1000 2000 3000 4000 5000
Time in days

n.
ce

ns
or

Number of censoring

(j)

(c)

(l)

(f)

(i)

(b)

(e)

(h)

(k)



Figure S2. Subgroup survival analysis of the four key genes were conducted in different clinical 

stage, histologic grade, tumor (T) and (N) classification among TCGA cervical cancer patients. 

The patients were divided into 2 groups, based on median gene expression value as a cut-off 

point. (a-c) High PPFIA4 expression correlated with a poor overall survival in patients in clinical 

stage I/II, T1/T2  and N0. (d-f) High SMAD7 expression correlated with a poor overall survival in 

patients in clinical stage I/II, histologic grade G3/G4 and T1/T2. (g-j) High IL1B expression 

correlated with a poor overall survival in patients in clinical stage I/II (P=0.036), histologic grade 

G1/G2 (P=0.027), T1/T2 (P=0.028) and N0 (P=0.033). (k,l) High PTK2B expression correlated 

with a better overall survival in patients in histologic grade G3/G4 (P=0.016) and T1/T2 

(P=0.013)
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