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Abbreviation Fullname Modification Drugs
Regulation
manner

Pathways

CDH1 E
!

cadheringene Mutation Taxol Cellapoptosis Apoptosis[24]

MLH1 MutLHomolog1gene DNAmethylation Oxaliplatin Mismatch
repairing

DNAmismatchrepairing[25]

FHIT Fragilehistidinetriad
proteingene

DNAdamage MitomycinC Cellapoptosis,
cellcycle

Apoptosis,cellcycle,
Noxapathway[26]

IL24/MDA
"

7 Interleukin24gene Expressionlost Cisplatin Cellgrowth,
cellapoptosis

Cellcycle,reservethe
expressionofMDR

#

and
apoptosis

$

relatedproteins[27]

ING4 Inhibitorofgrowthprotein
4gene

Mutation Cisplatin Cellapoptosis,
cellgrowth

Apoptosis,p53
%

dependent
regulatorypathway[28]

IRF1 Interferonregulatory
factor1

Mutation 5
&

Fu Cellapoptosis Apoptosis[29]

NDRG2 N
'

mycdownstream
regulatedgene2

DNAmethylation,
mutation,deletion

Cisplatin Cell
proliferation,
celldeath

Celldeath,apoptosis[30]

P27/CDKN1B Cyclin
(

dependentkinase
inhibitor1Bgene

Phosphorylation[31] Cisplatin Cellapoptosis Cellcycle,cellapoptosis[31,32]

PTEN Phosphataseandtensin
homologgene

Mutation Cisplatin,Mitomycin
C,5

)

Fu,etoposide,
doxorubicin,
docetaxel

Cellapoptosis,
cellgrowth

PI3K/AKTsignaling
pathway,p53signaling
pathway[33~36]

REPRIMO/RPRM TP53DependentG2
ArrestMediator
Candidate

DNAmethylation,
DNAdamage

5
*

Fu,platinum Cellapoptosis Apoptosis,p53signaling
pathway[23]

RHOB Rashomologfamily
memberB

Histone
modification

5
+

Fu,platinum Cellapoptosis Ras/PI3K/Aktpathway,
Akt/GSK

,

3βpathway[37]

RUNX3 Runt
-

relatedtranscription
factor3gene

DNAmethylation Adriamycin,etopside,
cisplatin,mitomycin,
vincristin

Cell
proliferation[38]

TGF
.

βsignal
transductionPathway[38/40]

TP53 Tumorprotein53gene Mutation Cisplatin Cellapoptosis Cellapoptosis,cellcycle,
PI3K/AKTsignaling
pathway[41~43]

KIAA1324/
EIG121

Estrogen
0

inducedgene CpGisland
methylation,
histone
deacetylation

Cisplatin,etoposide,
staurosporine

Cellapoptosis Apoptosis,AKTsignaling
pathway[44]
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Additional8TSGs
inthenetwork

Memberofthe14TSGs
(Directinteractions)

Memberofthe14TSGs
(Indirectinteractionsthroughanintermediategene)

HINT1 IL24、FHIT、MLH1、CDKN1B CDH1、RPRM

IRF8 IL24、TP53、RUNX3、CDKN1B、CDH1、
NDRG2、PTEN、IRF1

RHOB、RPRM、ING4、FHIT、MLH1

NDRG4 FHIT、CDKN1B,、CDH1、NDRG2 PTEN、RUNX3、TP53、RHOB、RPRM、IL24

p21/CDKN1A IL24、TP53、CDKN1B、RHOB、IRF1 RUNX3、CDH1、NDRG2、ING4、FHIT、PTEN、RPRM

P57/CDKN1C RUNX3、CDH1、CDKN1B、RHOB、RPRM IRF1、TP53、FHIT、NDRG2、IL24

RUNX1 TP53、RUNX3、RHOB、IRF1 CDH1、NDRG2、ING4、MLH1、PTEN、CDKN1B、IL24、RPRM、FHIT

TP63 IL24、TP53、RUNX3、CDKN1B、CDH1 NDRG2、ING4、MLH1、FHIT、PTEN、RHOB、RPRM、IRF1

TP73 TP53、RUNX3、CDH1、NDRG2、ING4、
RHOB、RPRM、IRF1

IL24、MLHI、CDKN1B、FHIT、PTEN
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Annotatedfunction
Falsediscoveryrate

(FDR)
No.ofthe14TSGs OtherTSGs Othergenes

SignaltransductionbyP53 1.56e-6~9.72e-3 TP53、CDKN1B、ING4、FHIT TP63、TP73、HINT1、CDKNIA

Cellcyclerelated 1.91e-6~9.32e-3 TP53、PTEN、CDKN1B、ING4、
RUNX3、RHOB、IRF1

TP63、TP73、CDKNIA PHF17

Cellgrowth 8.56e-5~4.31e-3 TP53、CDKN1B、ING4、PTEN CDKNIA PHF17

DNAdamagerelated 3.53e-5~9.32e-3 TP53、ING4、CDKN1B TP63、TP73、CDKNIA

Apoptosis 3.53e-5~9.72e-3 TP53、FHIT TP63、TP73、HINT1、CDKNIA

Mismatchrepair 7.61e-5~4.51e-4 MLH1 TP73 PMS1、PMS2

Responsetoionizingradiation 1.71e-4~1.88e-3 TP53、RHOB TP63、TP73、CDKNIA

Mitoticcheckpoint 1.77e-4~2.75e-3 TP53、CDKN1B TP63、TP73、CDKNIA

Abioticstimulus 2.56e-4 TP53、RHOB、IRF1 TP63、TP73、CDKNIA

DNArepair 4.51e-4 MLH1 TP73 PMS1、PMS2

Nuclearchromosomerelated 1e-3~1.88e-3 TP53、MLH1、RUNX3、IRF1 TP63 RUNX2

DNAbindingrelated 2.38e-3 MLH1 TP63、TP73 PMS1、PMS2

! "

O-@



!"#$

!"#$

%&

!%

'&

#&

( !"#$%&!%$'()*+,-./0123+4/513-,

!"#$% & '()*) +, -.+/%)) "))+/*"0*+1) +, 02% 34 !56)

!"#$%!&'()*+

'

,-./0123

"

%(

#

$4

5

)*+,-./, 0,1.234

! 6789:;

#%

<=>*+

?@./0123

56374, %8

$ ABCD! EF

9:!

;;#<!%

!GF

#<

<=>*+HIJ:KLMN%K

LOP%KLQR%*+STU5V&

=>&?&&#

'!WD

;X</015VYZ[;

#<

<=>*+\]^

>_`a0bcd.efgh$ '

9:;;#<!%

.i

T,-

9:;;#<!%

[j<Kklm,-! efno

pKkmiq!rstuvwxJ^>.v/%vy

z{|}$

9:;;#<!%

YJ

@A=(B

&

C4D2*E,!+,CD43F,1

G+*F,./ (BHI3

'A~!&'�������

<

%

(

&

23E!

G3E, <

%

(

'!�=�

;96

��4�!@�\]KkM

N��(�

9:;;J<!%

���iT�\�!Y=�K

kMN��!�'��^>Kk3���%����

_`�a

"

%B

#

$

%

! "

_`�a�a ¡¢£¤¥¦.`§¨©ª$

«¬«�.tu­®CD=>*+¯°±._`�

a5²³´µ¤¡f¶·! �j¸tu=>*+J

°±_`�a?@.}3! �¹°±º`»¼¡f

½¾$ ¯¿À.tu³!"vw

(%

<=>*+J^

>.v/vyz{|}$

ÁÂ³67&

(%

<^>|}=>*+³ÃÄ

:x³

J%

<J^>_`�a|}.=>*+!�4

5

@,/,0;K:;

�j¸89:;

J%

<=>*+Å

xiT,-?@.|Æ23ÅÇÈÉ�$ 67vw

;

J%

<=>*+|Æ?@23z{!YÊËÌÍ.

ÎZ$%"Ï¢£^>�_`a0.bcd! ;x

³ÐÑj<�X<=>*+iT�\�Ò�Ó¼Y

Z#Ô^>Kk�_`a0bcdÕÖ! ��^>

_`�a�a.v/$×F!67ØvwGF

B

<=

>*+

5L:K6J

%

:AMB

%

KIA@%

%

G!J')I9KJ;

%

G$('

)I9KJ)

%

ANKO#

%

6=P<

%

6=(<8

YZÙJ\]^>K

k�_`a0.bcd! 'x³

$

<=>*+.Ú

ÛiTÜÝÞ­ßÙJxà°±._`�a! ;á

67âª.tuWã:äå.Ùæçè$?ª!67

45

)*+,-./, 0,1.234

89:;

#%

<=>*+Å

xiT,-?@./0123!ABCDKkMN%

KkOP%KkQR%*+iTU/015VYZ[

;

#%

<=>*+¢£^>_`a0bcd.ef

gh$

;

#%

<=>*+.ÚÛ�\�Ò�HY45

é��@�ghÙJKkMN! '@�ghêef

iwá45

G$<

ë�.��4�ìÅ

=:<9';96

�

�4�$ =>*+

)IL#

%

ML:6

%

:AM#

%

KIA@!

%

G!('

)I9K#Q

Y+íîd+ï�Fîd+ï#Ô

IK;

ðñòËx���iTóÒ! &'é�IJ.Kk

MN��#Ô^>_`�a

"

!%

!

!P

!

!R

!

<&"<!

#

!'

:K@%

%

=6SK

%

A=A0

%

ALTQ

%

6=$<

%

9:;;#<!%

.���i

T�\ôY45

G$<

��4�Å

=:<9';96

��4

�@�IJKkMN5V&'��^>._`�

a$ GF!+õö�i÷õö1ÕÖ��.

IK;

ð

ñ

'

øÌÚÛ¯^>_`�a³ù´µ¤¡f¶·!

ú=>*+

0UL#

[j<

IK;

ûüøÌ*+!xý

ÛiTYìþÿ*+.!nd! '�x"w#*_

Ú$�!Y��

IK;

ðñøÌÎZ%&!&'��

^>._`�a

"

!$

#

$

K./C

U

"

%R

#

tuvw'(¡Ì)

* A ~ + +

! 5F,4*-,+.2 +,G,3F!7./1./C V32F*+ !

!

6AM!8

.iTY,Úd=�+_`a0ò-.

IK;

ðñ./0.#Ô^>_`�a! ù&1q­ß

IK;

ðñ

'

øÌJ^>._`�a2¯|}d$ 3

¦!¯*+

'

,-ÎZÅ/012389³!Øvw

KkOPÚ$YZ¯^>_`�a³ùv4¤¡f

ÇÈ$

56! =>*+.õö�i÷õö1ÕÖò-

xiT�\�Ò��pKkMN.¢£YZ[#Ô

^>_`�a.ef��! ';x³=>*+.7

Annotatedbiologi-
calprocess

No.ofthe14TSGs Pvalue

Apoptoticprocess 13(CDH1、NDRG2、ING4、MLH1、PTEN、CDKN1B、IL24、RPRM、FHIT、TP53、RUNX3、RHOB、IRF1) 3.25e-4

Cellcycle 13(CDH1、NDRG2、ING4、MLH1、PTEN、CDKN1B、IL24、RPRM、FHIT、TP53、RUNX3、RHOB、IRF1) 6.14e-4

Cellproliferation 13(CDH1、NDRG2、ING4、MLH1、PTEN、CDKN1B、IL24、RPRM、FHIT、TP53、RUNX3、RHOB、IRF1) 7.07e-4

Geneexpression 13(CDH1、NDRG2、ING4、MLH1、PTEN、CDKN1B、IL24、RPRM、FHIT、TP53、RUNX3、RHOB、IRF1) 8.88e-4
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