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Analysis on Mechanism of Yinchen Wulingsan Based on Network Pharmacology
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[ Abstract] Objective; To investigate the therapeutic mechanism of Yinchen Wulingsan based on network
pharmacology. Method: Based on the Traditional Chinese Medicine Systems Pharmacology Database, the Protein
Databank and the String database, the chemical compositions of Yinchen Wulingsan, corresponding targets and
diseases were obtained respectively. Meanwhile, compound-target network, as well as target-disease network and
protein-protein interaction network, were constructed. According to biological information annotation dotabase
( DAVID ) annotation databases, gene ontology biology process ( GO-BP) enrichment analysis and Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathway analysis of the targets were performed. Result: Totally 58
components, 103 targets, 11 hub targets and 262 diseases were obtained. The key targets involved tumor necrosis
factor ( TNF ), peroxidase synthetase 2 ( PTGS2), and estrogen receptor ( ESR1), etc. The diseases mainly
involved tumor, immune and endocrine. There were 146 GO-BP entries, including signal transduction entries,

transcription and translation entries, proliferation promotion and apoptosis inhibition entries, cellular component
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entries, and oxidative stress entries. Besides, there were 108 KEGG pathways, involving tumor, virus, parasite

and so on. Conclusion;: The targets and mechanism corresponding to compounds of Yinchen Wulingsan were

studied systematically in this study, providing ideas for further clinical researches and new drug development.
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Table 1 Information for candidate compounds of Yinchen Wulingsan
3 P/
/% F 1D 12444 0B/% DL 4yF 1D o244 0B/% DL
i 2 i 2%
M20 12-senecioyl-2E,8E, 62.40 0.22  FAR || M21 14-acetyl-12-senecioyl-2E, 8E, 60.31 0.31 HAR
10E-atractylentriol 10E-atractylentriol
M796 (22E,24R) -ergosta-6-en-3beta, 30.20 0.76 J&% || M72 8B-ethoxyatractylenolide IIl 35.95  0.21 fHAR
Salpha,6beta-triol M98 quercetin 46.43  0.28 TEHBE
M28 a-amyrin 39.51 0.76 A || M73 ent-epicatechin 48.96 0.24 K
M49 3B-acetoxyatractylone 54.07 0.22 HA || M279 cerevisterol 37.96  0.77 RE X
M275 trametenolic acid 38.71 0.80 fRZE || M282 ergosta-7 ,22E-dien-3beta-ol 43.51  0.72 1% L
M276 7,9(11)-dehydropachymic acid 35.11  0.81 #£Z2 || M289 pachymic acid 33.63  0.81 %
M283 ergosterol peroxide 40.36  0.81 % || M300 dehydroeburicoic acid 44.17 0.83 1%
M290 poricoic acid A 30.61 0.76 % || M354 isorhamnetin 49.60 0.31 B
M291 poricoic acid B 30.52  0.75 k% || M358 beta-sitosterol 36.91  0.75 B AL
M292 poricoic acid C 38.15 0.75 fRZ%E || M359 sitosterol 36.91 0.75 FERE Y
M296 hederagenin 36.91  0.75  fR%E || M22 14-acetyl-12-senecioyl2E, 8Z, 63.37 0.3 [IR
M287 3beta-Hydroxy-24-methylene-8 - 38.70 0.81 k% 10E-atractylentriol
lanostene-21-oic acid M816 ergosta-7 ,22-dien-3-one 44.88 0.72 3B
M492 ( + ) -catechin 54.83  0.24  KEA || M817 ergosta-5,7,22-trien-3-ol 46.18 0.72 W%
M797 (22E, 24R ) -ergosta-7, 22-dien- 44.88 0.72 JE% || M849 16B-methoxyalisol B 32.43  0.77 1G5
3-one monoacelate
M798 ergosta-7 ,22-diene-33-ol 43.51  0.72 % || M831 alisol B monoacetate 35.58 0.81 &5
M820 polyporusterone E 45.71  0.85 &% || M832 alisol ,b,23-acetate 32.52  0.82 ¥#75
M822 polyporusterone G 33.43  0.81 &% || M1736 taxifolin 60.51 0.27 &
M830 alisol B 34.47 0.82 {5 || M4576 taxifolin 57.84  0.27 HEH
M853 alisol B 36.76  0.82 5 || M4609 areapillin 48.96  0.41 PHIE
M854 alisol C 32.70 0.82 P || M8039 isoarcapillin 57.4 0.41 k%
M856 alisol C monoacetate 33.06 0.83 5 || M8045 4'-methylcapillarisin 72.18 0.35 P
M2464 1-monolinolein 37.18 0.30 FiE || M7274 skrofulein 30.35 0.3 %
M5573 genkwanin 37.13  0.24  BHFE || M8041 eupatolitin 42.55 0.37 BEBE
M8040 eupalitin 46.11 0.33 % || M8047 artepillin A 68.32 0.24 P&
M8043 capillarisin 57.56 0.31 % || M11169  peroxyergosterol 44.39 0.82 H:f HEE
M8046  demethoxycapillarisin 52.33  0.25 M || M801 5alpha, 8alpha-epidioxy-( 22e, 44.39 0.82 W%
M33 (3S. 85,95, 10R, 13R, 14S, 36.23 0.78 HA 24r) -ergosta-6,22-dien-3beta-ol
17R )-10, 13-dimethyl-17-[ ( 2R, M273 (2R)2-[ (3S5,5R,10S,13R, 30.93 0.81 %
58 ) -5-propan-2-yloctan-2-yl | -2, 3, 14R,16R, 17R ) -3 , 16-dihydroxy-
4,7,8,9,11,12, 14,15, 16, 17- 4,4,10,13, 14-pentamethyl2, 3 ,
dodecahydro-1H-cyclopenta [ a ] 5,6,12,15,16,17-octahydro-1H-
phenanthren-3-ol cyclopenta [ a ] phenanthren-17-
M280 (2R)-2-[ (3S,5R, 10S, 13R, 31.07 0.82 fk% yl]-6-methylhept-5-enoic acid
14R,16R,17R)-3,16-dihydroxy4,
9 VR VE
4,10,13, 14-pentamethyl-2 3,5 .6, M862 C[C1S, 3R)A-[(2R) 3, 3- 3558 0.81 i
12, 15, 16, 17-octahydro-1H- dimethyloxiran-2-yl]-3-[ (5R 85,
cyclopenta [ a | phenanthren-17-yl ] - 9S5,10S,115,14R) -11-hydroxy-4,
5-isopropyl-hex-5-enoic acid 4,8,10, 14-pentamethyl-3-oxo-1,
2,5,6,7,9, 11, 12, 15, 16-
M285 (2R)2-[ (5R,10S,13R,14R, 38.26 0.82 fk*%

16R, 17R ) -16-hydroxy-3-keto-4 , 4,
10, 13, 14-pentamethyl-1,2,5,6,
12,15, 16, 17-octahydrocyclopenta
[ a] 1-5-

isopropyl-hex-5-enoic acid

phenanthren-17-yl

[ a ]

phenanthren-17-yl ] butyl ] acetate

decahydrocyclopenta
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Fig.1 Compound-target network of Yinchen Wulingsan

f (B ( Degree ) 3R 75 M $2 9% 19 s 09 3 19 2% £
Degree i K, 78121 15 H AT f0RH B AR B
2 AEM R B O X AR . Degree Hif 5 9
1e& W 9 Wi 2 3 (quercetin, M98) , B-45 i B ( beta-
sitosterol , M358) , 5% fil 2= 8 & (isorhamnetin, M354) ,
W OR B R ( hederagenin, M296 ), |
(areapillin, M4096 ) X i (4 £ I #8 &3 4303l f 78,39,
27,25,22 A4~ H YO AL ST 5 , Degree | 10 f 42
SR E 0 0 M ME % 2 32 1K (androgen receptor, AR) |
e 3% & 524K 1 (estrogen receptor 1, ESR1) , B 7 i #%
# Z K (glucocorticoid receptor, NR3C1) , {ij 41 If &
Nt & Ak W) & B 2 (prostaglandin G/H synthase 2,
PTGS2), — Ak Mk 3 B IV ( dipeptidyl peptidase IV,
DPP4) , i S — %L A & B 2 (nitric oxide synthase
2, inducible ,NOS2) , % 2 i fif# Il ( carbonic anhydrase
11, CA2) , 4l g J& 391 2 19 MR A1 A S 2 (cell division
protein kinase 2, CDK2 ), Mf i 2% 5% & B ( estrogen
receptor beta, ESR2 ) , ¥ J& & A i B 38 ( glycogen
synthase kinase-3 beta, GSK3B) , Degree 4} 5| & 47,
37.29.21.20,19,18,18.18.17.

2.3 Mg AR R-B R A O 103 A EE R AR I TE
TCMSP %4l P AT IC E , Hovpr 84 S0 & (1 il
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IR HE— DR, MRS R R 1 O R A
AR AP T W 2% R 346 AT R, £
5 84 AN AT R, 262 B T UM 411 S5,
Kl 2, Hp Degree fij 11 89#8 5 8 H 230 Bl o i 51 IR
N F B Y & B 2 (prostaglandin G/H synthase 2,
PTGS2), f£ /& U 1 MR S-NR A & M ¥ s & f
(‘arachidonate 5-lipoxygenase, ALOX5 ), 40 i {4 %
P450 1A2 ( cytochrome P450 1A2,CYP1A2),8, & -
IR 2 fiE 32 /& ( beta, adrenergic receptor, ADRB2) , 4
T B A A AR B B 2 (cell division protein kinase
2,CDK2), £ & 4 K W T 3 {& (epidermal growth
factor receptor, EGFR ), & Bt H Ik S-#% ¥ ®g P,
(glutathione S-transferase P, ,GSTP, ) , 22 %4 5 1% fh. 25
H B 14 ( mitogen-activated protein kinase 14,
MAPK14), 3 i & J8 & M [ ( matrix metallo-
proteinases , MMP) , #/k 72 25 19 90 ( heat shock protein
90, HSP 90) , it 9% ¥R BE [ F ( tumor necrosis factor,
TNF)
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Fig.2 Target-disease network I of Yinchen Wulingsan

Degree =4 3 , 55 AH N A4 8 5 2 11 03 A A 4 -
P2 I o DU 3, R 18 B AN 6] /Y
HRAE Degree Hi KN /N3350 4 HE 4 7€ P9 AE ( cancer,
unspecific,D130) , | IF %5 ( breast cancer, D117 ) , ]
IR XU BR 9 ( Alzheimer's disease, D51) , i 51 JIf J
(prostate cancer, D659 ) , fi#i Jlif 4 ( pancreatic cancer,
D612) , JE /]y 48 B9 fifi 98 ( non-small cell lung cancer,
D569) , 1k J& 3 ( analgesics, D55 ), B Wi ( asthma,
D77) , B %97 % (osteoarthritis, D586 ) , 3F iE & & 1K
i 44 4% PR % ( noninsulin-dependent diabetes mellitus ,
D567) , fifi## (lung cancer, D471) , Al ¢ 2 P00 i
Y9 ( cardiovascular diseaseunspecified, D144 ) | 3k 4%
E M XUE PE 5675 & (rheumatoid arthritis unspecified ,
D703 ) , %5 & 1 ¥ I ( painunspecified , D611) , £ %k
1 & & %84 ( multiple myeloma, D527 ) , J£ % ( malaria,
D489) , #& 4iE (inflammation, D416 ) , 4t & i i 98
(colorectal neoplasms,D201)

2.4t PPI 2% K Hub I R 7 4F
Mo PR 1 Bk T2 B R A R AL R 103 AN BE R
Xof o B B PR A String B3R 2 SR IBC PPT IR 4%, 19 4%
A 96 AT 0,898 SFAHEAEMOC R, WK 4,

O IE AR BN B 1078 MY L, B 4 5 X i B AR 4 4n |
Bk, &7 S /N B R IEHTESE R
B3 BERASHBS-ERMNEI

Fig.3 Target-disease network II of Yinchen Wulingsan

FIH Cytohubba i {4 1 ) Degree B3k i & ) 15 43 Tiif

11 W& AN Hub HH . 3% 114> Hub ARG

S 2 N BT T p53 Ccellular tumor

antigen p53, TP53 ), #; F FHMEEHA 1

(transcription factor AP-1, JUN), H 40 fifi /i &-6

(interleukin-6, IL-6 ), TNF, % & A4 K I Z K
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Fig.4 PPI network of targets related to Yinchen Wulingsan

(‘epidermal growth factor receptor, EGF) , Ifil & N 7 4=
K B + A (vascular endothelial growth factor A,
VEGFA) , 2224 5 1% 1k 26 H 8 E# 1 ( mitogen-activated
protein kinase 1, MAPK1) , #E Ifil B 2 ( thrombin, F2) ,
ZF R KT 521K (epidermal growth factor receptor,
EGFR) , M3 2% 52 /& 1 (estrogen receptor 1, ESR1) ,
WIS IR 2 P03 A4 A G 2 ( prostaglandin G/H
synthase 2,PTGS2) 43 #| Bt & 57,57,52,50,50,50,
46,45,43 42,41 NEH, Hb EH ERIEEmEEE
L AR O Bt AN v 3 T 1 2R ) R BL R
A AT ORE R T, 6 4 R 4% 0% Gl v i &
Bk Hub 2 P19 AR AR 0B R LS HOR HEAE
S ARV R RS 3 S B HE A
2.5 GO-BP & 44101 Ml KEGG 8 % & 45 53 7 245 R
AHESE N GO-BP 55 £E 43 A AT o o7 #8 4 11 B 32
BRI Y fE . GO-BP B AT 44T 146 55
H,BAWEE WA E A 49 Z&, Wi i 5 5 5
H>6 MEFMZH, LG 11 FEELH, WA
Sc KIS 11 ZAEHW KRB NS K, 00 R FES
B T TR SR IBHE A G BT U T L 400 LR 4R A R
Wk B . KEGG il % & 853 #r , JL 4R 45 108 ja %, B
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Fig.5 Analysis results of GO-BP of Yinchen Wulingsan
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Fig.6 Enrichment analysis results of KEGG of Yinchen Wulingsan

K2 HEREZEH PPI ML RMIER (P <0.01,gene amount = Top3)

pathway, & H 1A {5 B W £ 2, H 1 neuroactive
ligand-receptor interaction J&1{5 57 T M A H & & H
i
3 g

PAC G B2 WE S R, 0 R T B HL A T
JIE (R i A A Bl K oA A BB Ak (BT B A M LR A
Ve SR T B LRI 5 — 2 F gt . 3
R B — 25 ) AR T B — R ST S BRT ORI SE
ARMEMA B 25 1 &R g8 Pk, HL#5 #E 2% K & 9 4 S
5 A Y BF 58 R 0 R0 45 25 B 2R 7 v, K 4T

Table 2 List of pathway enrichment results to genes in PPI network( P <0.01, gene amount = Top3)

ES ek FH p
pathways in cancer 17 EGFR, AR, IL-6, PTGER3, PTGS2, TP53, RB1, MMP2, CDK2, MMPl, 5 19x10"°
MAPK1, GSK3B, BCL2, JUN, VEGFA, NOS2, EGF
neuroactive ligand- 15 OPRM1, ADRB2, DRDI, GABRAl, PTGER3, CHRM4, CHRM3, GRIA2, 1.07 x 10 ~°
receplor interaction CHRM2, CHRM1, F2, ADRA1B, NR3Cl1, ADRA1D, CHRNA2
PI3K/ Akt signaling pathway 14 EGFR, MAPKI1, IL-6, CHRM2, BCL2, GSK3B, CHRM1, COL3Al, VEGFA, 3.86x10"°

TP53, EGF, INSR, CDK2, IL-2

&Y B DL E R B RS 2 A B
J R D 2 L) R R R s D RE HEAT AR, RGLLE A L
L5 205 1 5% 96 95 T 8% 1) 1 90 5 52 )

A Wr-H0 5 W 2% BoR b & PR R B-A I
Pt , S BB, A R SR, DY R I e DG AT B A
ZH R, WFIE R WM R, B-4 8 B S B e 2
I RE 012 1 R 200 P O T R0 A o) ok R G A M R 3R RN
B-4+ 1 BE ELA B 8 Ak AN e 52 8 7Y 1) B RE 5 B-A 1 B
HREHCIE PR (R INLAG LR A A i i /R SR AR S
2 M R e P A b % F B A Re BT AR (B BT
2RI R BB AR B A B T . LR S Ak
B YR TIRE B PR L I A R AR AL, 2B A A
DN B4 R 2% 06 97 A OGS I i # rpr 3 5 il b
B B X R T ] o PR R HORR A
72RO I R R . ) A, B R LR R g i A
Wy Jir DC IC B BEE AT 10 MRE SR H A g3 3 26, 41 )
b B3 AH G B & BE 1 ESRI, ESR2, AR, PTGS2,
CA2, CDK2, GSK3B, NOS2; ft it #H > &0 5 & 1
DPP4 ; %25 A5 G 5 2 11 NR3C1,NOS2, 5% &
DDP4 K& K 75 A Ji: £8 25 FIOE JR s £8E 1) 9 U B I 2
Zlrp ik 3k, H 32 AR T2 B A IR s 1 W 3R R IR-1
BN ) NN (T i 7 = 1 N 1A
w R R B R BRI £ R
MUAE By AL AT fE 5 %8 A DPP4 AH 56, #F 5% &k B

NR3C1 n[ i 5 CD4 i (2 40 i 35 B, 3 4l 102, 1L-3
Ko TEN G5 20 it R 7= A= FRE ik, OF 75 5 oK A bk
O 44 B O T, ol AL A4S 32 30 0 Jirt ol 8 BT, A 3 4 473 ik
U B R T ORI 2 RS R R K
S SCT 2 AIL I 7T BE 55 5 25 NR3CT A#H G, [ i
S5 5 B A -0 I 45 1 PPL I 4%, mT % B0 IR 4 K
IR ] 5% W 0 43 ADRB2, IL-6, TNF , DT I6 I 4 72 A
RPN o 3 — I T, B8 3 HE W B ok 0% HOIR AT YR T
iR AH DG , LA AT G2 M R, B-A B I SH
S F G Y E L 5 m ESRL, CDK2, PTGS2 4
HH G S5 B 1, AT 8 i R AT O T G, 3 A
2% AT 45 G 0 - R 2% L PP 4% 3 4T 43
B o H A -0 I 4% R BE (LR 10 9 38 A AL 46 5 i
M O¢ W BT 5 PTGS2, CDK2, EGFR, GSTPI,
MAPK14 , MMP2 ; [7] B 32 [ 28 v 8 55 R 9 g 3 B0 113
SR EAE B 78— B E oA rh B iR
[5G FR P AL UE 4 | B 22 80 55 - 22 500 1 2 2 L o
HRAE b A P-4 i D) 2% | L o509 5 D) 2% 1 PP ) 4%
PG5 28 H W o0 PR S R R b B E R
M §E &5 PTGS2, AR, CDK2, ESR1, M i 6 7 i 988 4 26
PRI , QN AR R 8 P A L FL R T A M R R
A6 /NGt B it B | 22 R v B R L4 N PR s L
HHE R PTGS2 TEAL G -9 5100 28 I -9 i 9 2%
F1PPI ) 45 v B 35 8, oA B Bk % B0T6 7 v o
- 199 -



24 B 11 ]
2018 4£ 6 H

[l S5 58 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol. 24 ,No. 11
Jun. ,2018

FH PG Y G, 5 B2 05 R 1, WIF9E & B, PTGS2
] i B R S AL T (COX) -2 5 COX-2 78 1 40 g vh 4k
TR B IR MRS T 78 T 20 9 5 98 L IR R e R L
I A 22 iR 2H 2 v s 3R GA , IR R B g 41 4
JERURN 5 AR BE AH 56, 238 /K7 5 o8 3= i RN A 75
I IE AR 56, 2 TR By 3 i T R T

Wk GO-BP & 4 4 1 1] & B0 o4 W 5 1 A
TEALA W) i VT IE ) 8 5 8 B9 A= W0 D e A AR AR
G T R SRR O B GE PR T 40 A R AR AR
7o S BB ST TR T 04N M 4 R S R 8 40 e
B G R PE T 0 s SECA A S e T SR AR b
A MRS . KEGG & 42 43 #7125 3L 1 B ok %5
BT IR (15 5 % 2 pathways in cancer {5538 %
A PI3K/ Akt {5 53 % (19 7] g K, Horh pathways in
cancer {5518 I = T PI3K/Akt, MAPK, mTOR #l
VEGF %5155 38 % . [H b, 28 3 ik 7 0 B 0 %5 03A
ST I 96 R DG 2 5 1Y) 3 258 B & pathways in cancer {5
538 P, ELORBLEN AT BE = B R R el R s e -
{5 5 AR R ESRL, fiff fif Jeq 48 it 3 i s /0 o 72 1
fins 828 i PI3K/ Akt {5 5 38 % F1 MAPK {5 53 %,
AT §4 0 PTGS2, JUN Fil TP53 , i if 4 AF i 20, i
62 21 398 /L R T

g5 L RT IR A B 538 S ) 45 24 B A AIF 5 T i, 6)
W R LS8R i 2 45 2 M8 5 2P Z R G
F KA HHLHIIEAT T8 R RGBT SR04 B
HEHI 1 I 2 24 B 24 Ay A, 2 G ok A B AR G
RINECE , K% A7 AE 25 W) -4 w92 95 2 W] A B A
FH 8 FE 2250, WA 75 18 25 W) e A0 S ) & e B8 7 1
JUF AT S TR) R, D) I A5 HY 60 485 5 20 ik — 2 5 5k 4 A
Py 27 S5 5 R ) A AR ST ok B

[BE3Hk]

[ 1] S/NE BBz, MR, 55 B B I058 10 25 20 % I
IRBFFEHERELT]. b [ IR 24 B 2 2 5 ,2017,33(9)
857-860.

(2] EAW 8= W, % M4 HAT D 205

R P BDIR B i [ T]. 2 BE [ 25,2013,24(9) ¢

2245-2246.

X SCR, G AL R g% 24 302 25 )k BRI R AR

[J]. 2552241 ,2010,45(12) . 1472-1477.

[ 4] Jeong H, Mason S P, Barabasi A L, et al. Lethality and

[3]

- 200 -

[6]

[9]

(13]

[14]

[16]

centrality in protein networks [ J ]. Nature, 2001, 411
(6833) :41-42.

Westerhoff H V. Network-based pharmacology through
systems biology[ J]. Drug Discov Today Technol, 2015,
doi: 10. 1016/j. ddtec.2015. 05. 001.

Cho S Y, Kim M K, Park K S, et al. Quercetin-POC
coniugates ; ( MCF-7 ) and
carcinoma ( HCT116) cell lines[ J]. Bioorg Med Chem,
2013,21(7) :1671-1679.

Massi A, Bortolini O, Ragno D,

differential colorectal

et al. Research
progress in the modification of quercetin leading to
anticancer agents[ J]. Molecules,2017,22(8) :e1270.
EIRXVAEAL, BRIZ 2%, 55 B-4% 15 I 0 A L 00 34 4n g
A3 H E SGC-7901 41 i () 5% Wi Ko oL 1 69 #8 3F
[J]. feEr 22,2014 ,30(7) :578-584.

WANG J, GONG H M, ZOU H H, et al. Isorhamnetin
prevents H202-induced oxidative stress in human retinal
pigment epithelial cells [ J]. Mol Med Rep, 2018, 17
(1) :648-652.

B, B 8UE, £5, 5%, % F BT TR BTk R
[T]. B S0 7 ¥ 22 4% 78,2017 ,23(22) :226-234.
75 IS D4 Bk TR RO BT R BURAR RIRT R (1] 3
&R ,2013,29(3) :501-504.

Lamers D, Famulla S, Wronkowitz N, et al. Dipeptidyl
peptidase 4 is novel adipokine potentially linking obesity
to the metabolic syndrome[ J]. Diabetas,2011,60(7) :
1917-1925.

RIS, 5, 3 %%, 55 DPP-4 (1% 5k P 4~ F 50 3 e
55 DPP-4 1 B 6 B ST [0 of I B 25 2% 2
#,2015,35(20) .1885-1888.

Tacon L J, Soon P S, Gill A J, et al. The glucocorticoid
receptor is overexpressed in malignant adrenocortical
tumors. [ J]. J Clin Endocrinol Metab,2009,94 (11)
4591-4599.

PENG Q, YANG S, LAO X, et al. Meta-analysis of the
association between COX-2 polymorphisms and risk of
colorectal cancer based on case-control studies[ J]. PLoS
One, 2014,9.:¢94790.

LI W, CAO Y, XU J, et al. YAP transcriptionally
regulates COX-2 expression and GCCSysm-4 (G-4), a
dual YAP/COX-2 inhibitor, overcomes drug resistance
in colorectal cancer[ J]. J Exp Clin Cancer Res, 2017,
doi:10. 1186/s13046-017-0612-3.

[BREHE Bikik]



