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RNAs. IncRNAs) fig 86 ) fill HoAR 8 mRNA 75 2 5 £
21 988 T 41 it (glioblastoma stem cells, GSCs) H 43
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S o LA KI5 20 R A 0 P ) R RN 7 7% A B v A mT AR T
3] PRI AR S 33 T 4 Ay 4 e R R R 1Y
AT AR S RE T A AR DC Y SR Dt
M MSigDB(molecular signatures database) %t ¥ FE™"
TECT 15 A GRS A SRR AR DG A B A LA 10
A B ) 78 5 0 AR AR DG 9 B DR A L A Dy S Ak T
PEAT W R 3T

B PR 10 R 0 A R TR JLART 23 A il AR
JUAT 345 (b -1, K N-K sn) I HESE p Al 3 5t 2 (5)
Heit5

N
k—1)\n—k—+1 -
PX—k—1) = (Nj T )
Horbron FoRBH R IE A EG KRR 50 T 40
JHEL R A G Ay 356 DR 2 o R (1) 3 0T T 400 Y AR A1 A G
) 3 R S R S sk D IND 43 0 Sk b R B e
B AR 1) 28 S R 4R v S R ) A B R R B R
(false discovery rate, FDR) F T PEH & R B 2 &
AT 5 R T A R DG AR
Lo4 DUk 598 0E T 20 M AR 5C 0 JE Y 4

3 o DA AR 1Y A BE 43 i A B A 430 5 I iR
230 R 1) S BT A0 M A G Y BRI AR L O T X

4

Wi =




% 34

SRS A - LR S AE T 240 N 4 4 S S TR R 453

PRI DR AR A SO 22 RUBE i G R TR 3 38 3K 109 2%
> Mr (multiscale embedded gene co-expression
network analysis, MEGENA) & 02 Xf = % % 5
HEATRE AR 432K

MEGENA 835 B /e AL w2k X 2 1 1Y
ARG » M 8 AH DG 1 /N Xk ik A% e 5 42 6 38
3 T H5 KT 8 K88 35 (planar maximally filtered
graph , PMFG) 4 H AR A #1945 , DA A4 22 F- T
U M 2% (planar filtered networks, PFNs) ;4R J5 i
o e AR B A e B AR R T ] R R R AR e = A
FRUEXT e W1 1Y PFNs #E47 2 Wk AL B, 15 3 51kS
W 2E.
1.5 RPN RIA 0 R 2 I 4% 1) 2 57

Bl BLARAR G IE ) J& — 3k P SR B A AR ) 5
S e SR (1P U R = QA B A W R (T R Al
25 A PE T A b S 9 4 0 2% 1Y O 1 L BE LR AR 1
AL LAAS B> 1] 1 I 455 0 4%, fufi 75 5 PR 1] ) ) 45
K TN A SCH) T BE WL AR AR SR TE 5 R T
T 20 i G 1) 55 PR A v b PR R 4 I 2%
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x1 SHRTHAREREXHNERNEEESITER
T e (85 N Herw FDR B R4 4
M1 922 1 2.07X1077 BENPORATH_ES_WITH_H3K27ME3
M1 922 2 3.83X10°° BENPORATH_PRC2_TARGETS
M2 864 1 7.38X10°" BENPORATH_ES WITH_H3K27ME3
M2 864 2 1.31x10 M BENPORATH_SUZ12_TARGETS
M2 864 3 1.01X107" BENPORATH_EED_TARGETS
M2 864 4 9.54X10 " BENPORATH_PRC2_TARGETS
M3 1012 1 1.77X107%  WONG_EMBRYONIC_STEM_CELL_CORE
M3 1012 2 6.74 X107 BENPORATH_ES_1
M3 1012 3 8.63X107% MUELLER_PLURINET
M4 604 1 2.95X107" WONG_EMBRYONIC_STEM_CELL_CORE
M4 604 2 2.31x1077 MUELLER_PLURINET
M5 1149 1 4.09%X1077 BENPORATH_ES WITH_H3K27ME3
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®2 50xRTHBBEEHXHNERNEEESTER
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M6 1031 1 4.73X107% RIGGI_EWING_SARCOMA_PROGENITOR_DN
M6 1031 2 3.17X107° NAKAMURA_ADIPOGENESIS_EARLY_DN
M6 1031 3 3.17x107° NAKAMURA_ADIPOGENESIS_LATE_DN
M6 1031 4 1.35X 1077 CORRE_MULTIPLE_MYELOMA_DN
M6 1031 5 7.24X10°° NAKAMURA_ADIPOGENESIS_EARLY_UP
M8 46 1 2.80X 107" RIGGI_EWING_SARCOMA_PROGENITOR_UP
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M10 84 1 2.91X102 NAKAMURA_ADIPOGENESIS_EARLY_UP
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TAZ B FEINEE F5 A F6, H K/ 514 57 F1 386,

B JE  BUFLF3 FFS B IF4E . 15 31— 2019

A5 IR T 40 A OCr 58 4R G B F2 . F4 R F6 1Y
I ARH— A K/ N 859 1955 18] 58 5 T 40 g A 5 Y
FEHLE G2, 1 B2 L G G2 AT se4E .
F 3R AN BR =B FI A MEGENA 883 43 2%

Ja TR T B AR A AR
X3 MEGENAHZESEXEMRTHAMERBEXHNERNEEESTER

S R K He FDR I IR 4 44 Bk
El compl 5 1241 1 1.34X10"®  WONG_EMBRYONIC STEM CELL CORE
e El compl 5 1241 2 2.50% 10*{2 MUELLER PLURINET
El compl 5 1241 3 3.32X10°%  BENPORATH_ES 1
El compl 19 583 1 6.64X10°  WONG_EMBRYONIC_STE + M_CELL_CORE
E2 4% E2 compl 9 16 1 2.22X107"  BENPORATH EED TARGETS
E3 compl 4 1370 1 9.00X 10  WONG_EMBRYONIC STEM CELL CORE
E3_compl 4 1370 2 1.62X10° "  MUELLER PLURINET
E3 732k E3_compl_4 1370 3 4.60X10°"  BENPORATH_ES 1
E3 compl 24 611 1 7.76X107%*  WONG_EMBRYONIC_STEM _CELL CORE
E3_compl 44 28 1 8.28X10*  BENPORATH EED TARGETS
x4 MEGENA BENX5R B THRSMTEEXNERNEEESTER
4y H e L TNAN He FDR I R 4 4 B
El_compl 8 715 1 7.28X10"  RIGGI_EWING_SARCOMA_PROGENITOR_DN
El 442 El compl 8 715 2 8.41X10* CORRE_MULTIPLE MYELOMA_ DN
El compl 35 87 1 8.09X107*  NAKAMURA_ ADIPOGENESIS LATE UP
E2 compl 21 146 1 9.36X10*  RIGGI EWING SARCOMA PROGENITOR DN
., MISHRA _ CARCINOMA _ ASSOCIATED _
E2 J3 % E2_compl_42 19 1 6.76X10 FIBROBLAST UP
E2 compl 53 221 1 7.23X107"  NAKAMURA_ADIPOGENESIS EARLY DN
E2 compl 53 221 2 7.24X107*  NAKAMURA_ADIPOGENESIS LATE DN
E34¥%  E3 compl 13 572 1 4.47X1077  RIGGL EWING SARCOMA PROGENITOR DN
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h T i B AR AR B A S R T
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BT YRR AN B, AR SCHL 10005 95 — A & B A
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HEMEME

B 3 53298 AL X VIM {8 B85 4 45 7 8

TE AL T ) A ) 18 45 09 4% o, SR — > 35 P[] s
WEZADREH LR AEE EELEAN A YRk E
FEAEFH S T LA SCAS 5 7 06 1 T 2 4 F 98 4% 6 R 1 g
FFEER . A SCfd ] R 15 5 0 igraph package'™®' 3t
O ) 24 e B A TOUAS Y S B L ST AR 8 R /N AT HE T
TEX AN A P R4, TPX 2 . MCMI10 ,CEP55 |
BUBI ,NCAPG,NCAPH #1 BUBIB % 3 [N 7 %
KA T e, ARG SRk 5 iR, FF 5l 2
TPX2 1l MCMI10 3% Wi A~ 56 R R £ I 56 B g A
B 110, Bt LA SO 3K A~ 56 A 2 5 1R iR
TUM A R SR A . B 4 (a)—(b) J& LS
TPX2 Fl MCMI10 Rt VW BT F R 3E H Z
] ) 8 4 06 R A R PR AR F . T BOR W
W 32 45 - g% rh A T VIM K T 0. 02
3,

=5 EREGIIEEMNEH Topl2

EEMRAHE
TPX2 130 CCNB2 91
MCM10 117 NCAPH 91
CEP55 108 BUBIB 86
BUBI 102 SGOL1 85
CCNA?2 99 CKAP2L 84
NCAPG 95 UBE2C 80

XF AL 859 A5 18] 78 5T 1 241 M AH 5C i1 JE R 4
G2 AR CHEE W R R, 450 & B, 7 5 1) 78 5
T4 AR DG A 3 DR AE B R 4 W4, COLSA2 |
FBNI f1 COL1A2 %3 BA AR BT B, B
RSN 6 fias, Hoh COL5A2 31K 18 5 i %
#3100, WL, 3 F COLSA2 #i B 1E )& 5 1)
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COL5A2 102 COL6A3 71
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(BB T, 17 Kaplan-Meier 4 17 43 #7 » M T 3
— DB 9 O B R IR Y 3 8 T HONT 2L Mg R 1 A A
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Identification of Specific Genes of Cancer Stem Cells of Breast Cancer
GUO Peng fei» HE Pingan
(School of Sciences, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Breast cancer is a kind of malignant tumor which seriously threats the health of global
female. However, the hypothesis of cancer stem cell (CSC) provides a new model for breast cancer causes
and treatment. In the paper, coexpression network was constructed with the bioinformatics method for
18409 genes and 1035 miRNA in 746 breast cancer samples, and they were divided into different
coexpression modules. The characteristics of embryonic stem cells and mesenchymal stem cells were
utilized to further screen the modules, and two gene sets related to the above two types of stem cells (size:
2019 and 859) were gained respectively. Finally, regulatory network for the two gene sets were
constructed to screen specific hub genes TPX2 and MCMI0 of two embryonic stem cells as well as specific
gene COL5A2 of mesenchymal stem cells. These genes can be considered as candidate specific biomarkers
of CSC and potential therapeutic targets in the treatment of breast cancer.

Key words: breast cancer; embryonic stem cells; mesenchymal stem cells; gene regulatory network;

hub genes
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