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U�w¨; Cq�ÓéÞ�»�Ý½ç=UªóITtÙ

X sloM�¨; ���`h{ �tz fw�OU�Ìt

!=`oM�¨; �Ü���\qpz ¨; ���b�

\qtR­`h{ \��w¨; w¤T� z �t SFRP1
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2. MO

2.1 ¨; CqÓéÑ�  çqÓéÞ�»�Ý½ç=Ó

éÑ�  ç

¨; CqÓéÑ �   çz ÓéÞ�»�Ý ½ç=Óé

Ñ �   çx GEO ID GSE35913 T�¼¢ïé�Å ` h{

f�g�wÓéÑ �   çx±ïÓç]qt�É� z ü�


 tF¨=^�oM� { ±ïÓç:x� �¨w�FIT

¢ H1:ESITz H358 q H460� ��IT�U�z IMR90�

;Ç�z iPCH358, iPCH460, iPSIMR90� ÍGITT�^

��h iPSITz piPCH358� 6ü=`h iPSH358) ��

scm-�`hz � §Â°æ ·� ��&`¹� � ±ïÓç

pK� {

2.2 §Â°æ�s<üs�;Mh!:¬R

§Â°æs<üs

xij = C0i +
∑

ℓ

Ciℓδℓj

¢ `` z δℓj x j jèw±ïÓçU,ÍG� §Â°æwO j

w ljèw§Â°æt�`oM�Ìt
 f���x¸éq

s�!:) �îæb�\qpz §Â°æ�qTù$s��

Ëm ijèw!:�¬Rb� { s<üsU�X pox��

q¢ è×x FU��;Mo-�`h P�U�^Mq£ t!

:¬R�æO {

2.3 �Rüüs¢ PCA) �;Mh­£s`¶6t��!

:¬R [6], [7], [8], [9], [10], [11], [12], [13], [14],

[15], [16]

xij � i jèw¨; w j jèw±ïÓçw¨; C

q��ÓéÞ�»�Ý ½ç=pK�q b� { æ» X x
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∑
i x
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����GVMqt°�:�¬�p!:¬Rqb� {
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3.1 §Â°æ�s<üs�;Mh!:¬R

¨; CqÓéÑ�  çz ÓéÞ�»�Ý½ç=f�g
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xîµpx���sM{ \w\qT�!:¬Rfw�wU

O�X æloM�\qx�T� { �hz ­£K�¶6¢ §

Â°æs<£ tz�o¢ PCA �;Mh£ ­£s`¶6t

��¨; w¬R:U>`o¼��wpxsM\q z �`

� z :U��pK�\qU�T� { ­£s`¶6x§Â°

æØC�¶X �loMsM\q�ßQ�q z \�x»X �

V\qpK�qtQ� { Ëtz Ów:¢ \ú¶$s°A£

��s�ÍpK� z ­£s`¶6t��!:¬Rx�®t

;ó`oM�\qU�T� { �Ìtz ­£K�¶6q­£

s`¶6t��¬y�h¨; txOs�U�sX z  q

tîæb�A��GVM\qU_o��� {
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T� { U�¨; x°`tó:wU�t��b�\qU�

X z \wALx\��w¨; U�O$t��IT�U�

t���`oM�qMODóQ�§X Ô&b� {¢ � £ x
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�ËmqMO,jx¨; ¬RtM`ox¶X ÖloMs

Mt����cz GæüUÛwì���loM� { \w\
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ùrsUO�X MloS� z fwØT���h�­£s`

¶6U­£K�¶6q�s�SwRL�Í[oM�\qU

�T� ¢ ì��:w�z P�z Cq��ÓéÞ�»Ý½ç

=w¬åÑxåæ'�wj¶æ��°£{¢ � £ gendoo±�

Ìt��ALxKX �p¬pÕ�µswp�:wC�Us

Z�yÎ¿ Ä `sM{ hlh°Cw¬îsîgpxÙ�o

`�O { \wæü�4Oh�tz f�x��IT�U�q

w�È�C�`h�æZ�UK�TrOT��YUgpÐ

�h{ fwALz Gæüw¨; U°C�Íw7C�Pl

oM�w�s�cz ­£s`¶6U­£K�¶6q�s�

SwRL�Í[oM�\q��Tlh¢ é.$s�æZ�

wæ µÄ tmMoxåæ'�wj¶æ��°£{ \��w

\qT� z ­£K�¶6z ­£s`¶6q�\ú¶$tß

Qo%ps¨; w¬RtR­`oS� z �hz ��wÍ

Ñ¥�ÚïµxÇQ�t_o��spz Tmz  qpK�

\qUÔ&^�h{

x�w¨; ��hwpx\��w¨; Urw�Os

�¯pU�=t��` oM�wTx_QtX M{ f\p

¯ 1t���oM�¶¨; �� mw�Ê Â�³ã ï±�

¯ 1 ¬R^�h¨; w°a{ ÎUmMoM��wxó:s¬R

^�oM��w{ (A) Gendoo ±�Ìt��s��Tw¨ï

qw��UC�^�oM��w (B) x�wÓé�ÒÕ�µp

��sÛwì�U�����wy (C) �YUgt����I

T�U�qw���Ô&b��æZ�U°C�Í�mT��

w (D) �YUgt�� Wnt/β-§ÂÇïôø;a&Ïqw�

È�Ô&b��æZ�U°C�Í�mT��w

RefSeq mRNA ¨; Ê

§Â°æs< (A) (B) (C) (D)

NM 020436.2 SALL4 ◦ ◦ ◦ ◦

NM 002354.1 TACSTD1 (EPCAM) (*) ◦ ◦ ◦ ◦

NM 001146.3 ANGPT1 ◦ ◦ ◦

NM 002353.1 TACSTD2 (*) ◦ ◦ ◦ ◦

NM 032880.2 IGSF21

NM 004429.3 EFNB1 ◦ ◦ ◦

NM 177524.1 MEST ◦ ◦ ◦ ◦

NM 013243.2 SCG3 ◦

�Rüüs

H� �Rü

NM 001992.2 F2R ◦ ◦ ◦ ◦

NM 015881.5 DKK3 ◦ ◦ ◦ ◦

NM 003012.3 SFRP1 ◦ ◦ ◦ ◦

NM 213606.1 SLC16A12

NM 019102.2 HOXA5 ◦ ◦ ◦ ◦

NM 004321.4 KIF1A ◦ ◦ ◦

NM 004893.2 H2AFY ◦ ◦ ◦

NM 005176.4 ATP5G2

NM 014220.2 TM4SF1 ◦ ◦ ◦ ◦

NM 201525.1 GPR56 (*) ◦ ◦ ◦ ◦

NM 005980.2 S100P ◦ ◦ ◦ ◦

H� �Rü

NM 021102.2 SPINT2 ◦ ◦ ◦ ◦

NM 002354.1 EPCAM (*) ◦ ◦ ◦ ◦

NM 004360.2 CDH1 ◦ ◦ ◦ ◦

NM 002353.1 TACSTD2 (*) ◦ ◦ ◦ ◦

NM 005562.1 LAMC2 ◦ ◦ ◦ ◦

NM 145899.1 HMGA1 ◦ ◦ ◦ ◦

NM 005558.3 LAD1 ◦ ◦

NM 201525.1 GPR56 (*) ◦ ◦ ◦

NM 004566.2 PFKFB3 ◦ ◦ ◦

NM 005218.3 DEFB1 ◦ ◦

NM 002727.2 SRGN ◦ ◦ ◦

NM 004181.3 UCHL1 ◦ ◦ ◦ ◦

NM 000691.3 ALDH3A1 ◦ ◦ ◦ ◦

NM 012307.2 EPB41L3 ◦ ◦ ◦

NM 021136.2 RTN1 ◦ ◦ ◦

NM 005559.2 LAMA1 ◦ ◦ ◦

Ì¢ g:Profiler [18], TargetMine [19])t�¿ Óé�Å` z f

��U¶.q`orw�Os;ót��`oM�wT��

�\q�¼�h{ fwALz \��w¨; xIT¯Øw

»ïÍ«��X ��z �hz IT�w{£Q�ITÿét

��b�\qUÔ&^�h{ \��xU�=�8 srt

SMoOAsAÉpK� z ;ó$sØT��¨; w¬R

w%pQU§Ë^��ALtslh{
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¯ 2 �Ê Â�³ã ï±�ÌwAL{ TargetMine wÔùz P �wYF=x BH ,j��jM

oM� {

P -values Number of genes

Targetmine

GO term Extracellular region [GO:0005576] 2.03× 10−3 21

Lateral plasma membrane [GO:0016328] 8.55× 10−3 3

GOSlim term Extracellular region [GO:0005576] 6.43× 10−5 21

Locomotion [GO:0040011] 1.34× 10−2 9

Cell adhesion [GO:007155] 1.34× 10−2 7

Cell junction organisation [GO:0034330] 1.74× 10−2 4

Anatomical structure development [GO:0048856] 1.76× 10−2 14

g:Profiler

GO Term Cell proliferation [GO:0008283] 1.42× 10−2 12

Regulation of cell proliferation [GO:0042127] 4.83× 10−2 10

Regulation of cell adhesion [GO:0030155] 1.58× 10−2 6

Cellular component movement [GO:0006928] 3.67× 10−3 11

Extracellular region [GO:0005576] 3.94× 10−4 19

TF PPAR, HNF-4, COUP, PAR [TF:M00762 4] 2.72× 10−2 18

3.4 ¤Ð´£ÉÂ� ¿ «©4¨; w*�

�sw�Opz ��IT�U�wæÓé¬åÛï¬îg

t�MoOAs¨; w¬RtR­`h\qx�§MsM

Uz �Z�wè$x��IT�U�w¤Ð´£ÉÂ� ¿ «

�Ow©4¨; �sb\qpK� { \wè$th�tx

¯ 1tK�¨; w¤T�¤Ð´£ÉÂ� ¿ «�Ow©4

¨; �sb�AUK� { \\pf�xÙåz ��IT�

U�w�ÈU§�^�oM� Wnt/β-§ÂÇïôø;a&

Ï [20] t«è`h{ Ð�hq\� z ¯ 1 tK�¨; w

�X U�sÏt�È`oM�qMO�æZ�UK�\qU

�Tlh¢ ¯ 1 � £{ °Mp$ 1tK�¨; x¤Ð´£

ÉÂ� ¿ «�Ot��`oM�qMO�æZ�UK�¨;

 ��X ��\q��Tlh¢ ÄIxåæ'�wj¶æ�

�°£{

3.5 ¤Ð´£ÉÂ� ¿ «©4¨; :SFRP1

�Íw7sßoT�f�x SFRP1 ��t¤Ð´£ É

Â� ¿ «�Ow©4¨; q`o¬�i{ �<tfw��

�Ôb{ f�x HDACi t«è`h{ HDACi x¤Ð´£

ÉÂ� ¿ «·åÐ�w��s©4�NpK� z ¤Ð´£

ÉÂ� ¿ «�Ow0Å¨; x HDACiwª$pK�Dó

QUôMq¥lhT�pK� { ¯ 3 wÍRüxz 7�s

HDACit
ÅQUK��FITqÁM�FITw�p¨;

 wCq��z�h�wpK� [21]{ SFRP1x��IT�

U�w� mw±Ò» Ót�Moz�
ÅQw�FITw�

OU
ÅQw�FIT��Cq�U�M\qU�T� { \

w\qxz SFRP1U HDACiwª$¨; pK�\qwc

Âts� { �ßth�t¯ 1t���oM��O{qmw

OAsWnt/β-§ÂÇïôø;a&Ït�È`oM�\q

U���oM�¨; pK� DKK � wAL�z±wh�

Ldh{ \j�x��s)UsX z SFRP1wMU HDACi

wª$¨; pK�DóQUôM\qU�T� { ¯ 3w<

Rüpx��Ú�$tz HDACid)�wÎµÄ ï.æw

!=�_h [22]{ SFRP1x A549 q H1299 qMO � �¨

w��IT�U�w�FITt�Moz HDACiwd)t

�loÎµÄ ï.æw�U��tÿC`oS� z SFRP1U

HDACiwª$¨; pK�qMO'Ý�±Ù�Ä b�{ °

MzWnt/β-§ÂÇïôø;a&Ït�È`oM�\qU�

��oM��w� mw¨; ¢ DKK3| TACSTD1,SALL4)

tx\w�Os®LU���sM{ �hz SFRP1 tSM

o���IT�U�w�FITpxsM CL1-1px\w7

s®Lx���oMsM\qxµ¯�M{ �Í�� z f�

x SFRP1 ���IT�U�w¤Ð´£ÉÂ� ¿ «�Ow

ª$q`o��`h{

3.6 SFRP1 q Wnt/β-§ÂÇïôø;a&Ï

7�t Wnt/β-§ÂÇïôø;a&ÏtSZ� SFRP1

w;ó���`h{ °`t SFRP x WNT¨; qAù

`oz WNT¨; UWnt/β-§ÂÇïôø;a&ÏwÆ

Q=�Í�b�\qU���oM� [23]{ `T` z SFRP1

UîMt WNT ¨; wMc�TtAùb�qMOC�

x�æsU��O`sM{ f\pf�xË�w:�-�

�;Mo SFRP1wWNT¨; w°�pK� WNT 
 �

wAùDóQ�°A`h{ SFRP1 q WNT1wAùt«è

`hwxz �Ñæ §ÀÝ¨¤çp SFRP1wì�»ïÍ«

pK� FRZB1UWNT1 tAùb�\qU���oM�

T�pK� [24]{ �cz SFRP1 q WNT1w� ÍiÏ��

RaptorX [25] p*�`h{ Ítz *�`hÏ���cx

ZDOCK [26]t�¿ Óé�Å `oÕµÄ wóù.wÏ��

��`h{ \wÏ��^�t Fiberdock [27] �;Mo7

&=`hÏ�U$ 2(a)pK� { \wÏ�x SFRP1 q CR

Å Ý  ï���b� FZ8 q WNT8wîgp���hóù
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$ 2 »ïÍ«íóù. (a) WNT1 (cyan) + SFRP1 (light green) by Fiberdock + ZDOCK,

(b) WNT8 (cyan) + CRD of FZ8 (light green) by Fiberdock + ZDOCK, (c)

WNT1(cyan) + SFRP1 (light green) by GROMACS (time = 2 ns), (d) WNT8

(cyan) + CRD of Fz8 (light green) in PDB (PDB ID: 4F0A)

¯ 3 HDACi 1Q��1Q�FIT�w¨; Cq�wz±z t

|z ÎµÄ ï.æ¢ H3K9K14ac£ w HDACi d)t��ÿ

nwz±{ ��w)UK��wx Èp¯G

¨; Cq�

Adenocarcinoma

P -value �
ÅQ 
ÅQy

SFRP1 4.64× 10
−4 611.06 > 92.60

DKK3 6.73× 10−2 263.27 > 30.59

Squamous cell carcinoma

SFRP1 7.42× 10
−3 304.53 > 49.43

DKK3 4.61× 10−1 261.38 < 506.25

ÎµÄ ï.æ (H3K9K14ac)

P -value Ú� � Ì��

(A549) 2.90× 10
−2 -1.29 < -0.52

SFRP1 (H1299) 4.06× 10
−2 -2.51 < -1.85

(CL1-1) 8.71× 10−1 -1.38 < -1.34

(A549) 6.19× 10−1 -1.17 < -1.01

DKK3 (H1299) 1.98× 10
−3 -1.70 < -0.48

(CL1-1) 1.48× 10−1 -0.59 > -1.13

(A549) 4.74× 10−1 -1.70 < -1.37

TACSTD1 (H1299) 1.51× 10−1 -2.61 < -2.20

(CL1-1) 8.62× 10−1 -2.03 > -2.09

(A549) 1.71× 10
−3 -2.44 < -1.05

SALL4 (H1299) 5.23× 10−1 -2.62 > -2.86

(CL1-1) 1.03× 10
−4 0.97 > -0.59

$ 3 FAMS complex � ; M o * � ^ � h

WNT1(cyan)+SFRP1(light green) wóù.wq.Ï

�{ SFRP1 x CR Å Ý  ïæüw�w*�{

.wÏ�¢ $ 2(3 )£ t�X ÅoM� { \w\qx SFRP1

q WNT1 wAùUK���\ q�Ô`oM� { ^�tz

\w'Ý�jÇZ�h�tz ZDOCK q Fiberdock �;

Moz FZ8 q WNT8wóù.�'�`h¢ $ 2(1 )£{ \

wALWNT8w��Üw�tY` X FZ � UAùb�Ï

�UQ���\qU�Tlh{ \w\q� z $ 2(a) t�

��� SFRP1 q WNT1wAùÏ�wY`^�§Ëb� {

ZDOCK q Fiberdockt�lo���hAùÏ�x 4F0A

�=�t`oîæ`h FAMS Complex [28] �;Mo�6

qpV�\q�¬Ý`h¢ $ 3£{ \w7tó:wMOp

�a�O s WNT1 q SFRP1 wAùÏ�U����\q

x SFRP1 w WNT1�wAùw¬T�`^�jÇZ��
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wpK�qMO\qUpV� {

7�tz ZDOCK q Fiberdock�;Mo���hÏ�w

��Q�`���h�t GROMACS [29]�;Mhü �

�¶³Ûáè�³ã ï¢ MD£ �ælh{ $ 2(a)p���

hÏ��s8Ý6q` z .uq9S°�w'�îg 0.1ns

qy�9S°�w'�îg 0.1nswKq z � nsw��=î

g�ælh{ ZDOCK q Fiberdockp���hÏ�×.x

��pxsX 9`X 3�Mi�wwz WNT1 q SFRP1w

����¢ WNT1w��Üºt SFRP1UÖloM�qM

OÏ�£ ×.xz � nsw-�w�p���pKlh¢ $

2(c)£{ \w\qT� WNT1 q SFRP1wóù.wÏ�x

��s�wpK�qAæ`h{

4. At

�Z�px��IT�U�w¤Ð´£ÉÂ� ¿ «�Ow

ª$¨; �sbh�t��IT�U�w�FITwæÓ

é¬åÛï¬îgw¨; CqÓéÑ �   ç�ÓéÞ�

»�Ý½ç=ÓéÑ�  ç� z §Â°æs<üsq PCA

�;Mhz ­£K��­£s`¶6t��!:¬R�;M

owù$trs` z ��IT�U�t��b�qMOC�

UK� z Tmz ¨; CqÓéÑ�  çqÓéÞ�»�Ý

½ç=U��wÛì��ËloM�¨; ��:��`

h{ \��w¨; Uz Wnt/β-§ÂÇïôø;a&Ïq

Ã_t��`oM�\qT� z �ôø;asÏt«è` z

SFRP1 �¤Ð´£ÉÂ� ¿ «�Owª$¨; ©4q`

h{ îMz ��IT�U�w�FITt�Mo SFRP1x

HDACi qw��pz ¨; wCq�ÎµÄ ï.æU!=

`oS� z ¤Ð´£ÉÂ� ¿ «�Owª$qsloM�D

óQUôM\qU�Tlh{ �hz SFRP1wWnt/β-§Â

Çïôø;a&Ï�wè¹w©4q`oz WNT1�wAù

�>�` z \��-�;�;MojÇZh{ ��wîg$

sUÂU4h�� {

�Ù \wZ�xJZ�¢ 23300357 t| 2610528£ q¤

�G¶��Z�Óé´£«Ä t±Ù�Ä ^�oM� {
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