E TR ABFRIRFFIEF R 3 FEZp 2 i EN I

F R et b SR TR, TP B 336000)

WE: B ARARLHEZSERFZHNR 3 EZZRSORIFBERNAG. 55k ARER AR T LA B
YR e Z i B AR . BB, BEAR AR R, RIEFH R L HEFHIEE(TCMSP). K& 4a T8RS S
(PharmMapper). A% A& B 28 72 B 40 3% & (GeneCards). 25 #76 57 Yo A7 448 S (TTD)#t 47 ¥2 & T A= i & , 14 B4 Cytoscape 3.5.1
AR R - Yo b R A N %, #58) STRING -F & M e R a M AR W%, @i DAVID -F & & e s R B ALt 4
A2 A0 KEGG 12 5% 3 T8 B, R BEFEHEHREKAS>EA T EGFR. PGR. PTGS2. AR. MAPKI1 % 25
MM G IS, A4 FoxO. B 7M. JE/E. Rapl. TNF. Ras. MAPK 12 5il5%, A Lamieigstfis. &9 4k
B 5iA4E. RALHRZE, MEAARFAYN IR, THT 20 3/HBENET. Hit AR AS—FTREAFLE
R RS RIS BAIH RALE T H e Kk 5 Sk,

IR RS ESMIR, MAHBEE, B, ¥eb; B3R

hESHES: R2854 XERER: A XEHS: 1007-7693(2019)01-0058-06

DOI: 10.13748/j.cnki.issn1007-7693.2019.01.012

SIFAARS: 21 £, AT M H3 e RERKER 3 EZ RS R BIH PRI FEIRZB S, 2019, 36(1): 58-63.

Network Pharmacology Study of Anticancer Mechanism of Three Main Components in Kanglaite
Injection

WANG Bolong(School of Chemical and Biological Engineering, Yichun University, Yichun 336000, China)

ABSTRACT: OBJECTIVE To study the anti-cancer mechanism of three main components in Kanglaite injection by using
network pharmacology. METHODS Triolein, coixenolide, coixol were screened from Kanglaite injection as the representative
compound. Anticancer targets of Kanglaite injection were predicted and screened relying on traditional Chinese medicine
pharmacology system technology platform (TCMSP) database, reverse molecular docking server(PharmMapper), annotation of
the human genome database (GeneCards) and Drug treatment target database(TTD). The Cytoscape 3.5.1 software was used to
construct active ingredients-targets-diseases network. The STRING platform was used to construct protein-protein interaction
network. And Biological information annotation databases(DAVID) was used to analyze metabolic pathways and biological
processes of the targets. RESULTS Kanglaite injection acted on 25 cancer targets, regulated FoxO, prostate cancer, cancer,
Rapl, TNF, Ras, MAPK metabolic pathways and were mainly involved in regulation of cell proliferation, regulation of protein
kinase B signaling, cyclooxygenase pathway, regulation of cell migration, could be used for more than 20 cancers.
CONCLUSION It provides a new clues and ideas for further in-depth studying on anti-cancer mechanism of Kanglaite
injection.

KEYWORDS: Kanglaite injection; network pharmacology; cancer; targets; pathways
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HIRBRMINZ A ZRAVE AR
()7 7E 1O D ) R o 5 G 8 OV DX 4% 24 38 2 R
LT 2 22 TS A B 5 A vh S B Y I 2% 24 B
ERMLE, JF@Ed T SER e, L EwF iR,
MM 25t srh 2 R E T 2 Wy 2458
R PRRL R B

1961 4, FA%# Ukita 25115 2 W 104
s E TR, WO R E S U
TG oy o b R A OV R B WA H i = e Ak
ST IR M . LR 2 Mo, HAR R
JSE /N o A B % B b v = v R T A X
RO . B, WS R A BT
BRI, AT DU =iliels . SR ST
DB FURE G, I FH X 29 245 B0 2 R 5 R SRR ) U R
Bl
1 ME5RE%
L1 SRR e HL

WAE 25 & 4 25 P % B 48 E TCMSP
(http://ibts.hkbu.edu.hk/LSP/tcmsp.php)~ {7124 k&
gy, FEEE G SCIRIRED Y, S i B SRR
WP BT gy, R 2R B B R AR
WEIHEREE . EOUCER. BURAARE, F—
A7 mol2 4% XS0
1.2 JEAEAE RS R T

FE R MR . OR A S xR 55 A
PharmMapper(http://lilab.ecust.edu.cn/pharmmapper/)
FH =R e . EOUCER. R R IAT R
T-HE AN, AJEHE%E “Human Protein
Targets Only(v2010, 2241)”, HASEARFFERIN G
B QOUtsE TCMSP 8 e b i = iR le . &L
(SN VS SUPVAIE Y E P

B PSR 9 42 - 75 GeneCards 0 # 2 (http://www.
genecards.org/) F R H H5REIEA G ER . EH,
I 5 RS R FHRE flm g, R LRI RS A, &%
JE TEVR T #E 5 804 i (Therapeutic Target Database,
TTD)(https://db.idrblab.org/ttd/) HF £ 4T B, §ifi %k
HE AT TR A FH A R RO N2 FR R
1.3 PR R0 - I R - D) 4% (1 )

DA Cytoscape 3.5.1 FAH 43 7 A6 S 3 14 ol -
&1 (component-target , C-T) . % 5 - % %5 (target-
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1.4 BEER EAH ELAE FH X 45 ) g

3k — 2 I 5T R SRR SR e e A B 1 ()
A EAER, ¥imEs R K& £ STRING F
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WA AT E/ER “medium confidence”, HRS
HARFFERIN K & . PPI 5 A Cytoscape 3.5.1 A+
AT M .
1.5 FoEB5EYIRE4
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XSRS AT M A E N SRR A AR 2
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®1 FHASERER

Tab. 1 Active ingredient and targets

TEPEA) B ¥ CASS HAHK

RS IER AR (Fit score {H)

Hil = EREE Cs7HioaOs  122-32-7 21

AKRI1C3(3.55); AR(3.88); BACE1(3.79); CTSS(2.93); CDK2(3.54); F7(2.88); F10(4.13); CDA(2.82):

DHFR(2.92); DPP4(3.54); EGFR(2.95); FGFR2(2.96); HDACS(3.37); INSR(3.87); MAPK1(3.34);
MAPK14(3.85); MAPKS8(2.92); PGR(3.63); PNP(2.60); RARA(3.80); RARG(4.31)

b4

LfBE  CasHzOs 29066-43-1 12 AKRIC3(2.51); AR(2.83); BACE1(2.91); CDK2(2.97); CTSS(2.70); F7(2.93); DHFR(2.79);

INSR(2.59); MAPK14(2.78); MAPKS(2.88); PNP(2.47); RARA(2.22)

By CgH/NO;  532-91-2 24 AKRIC3(2.35); AR(2.34); BACE1(2.92); CA1(2.24); CA2(TCMSP); CTSS(3.31); CDK2(2.98):
CDA(2.26); DHFR(2.78); DPP4(2.99): EGFR(2.93); F7(2.97); F10(3.04); FGFR2(2.98):
HDACS(3.69); INSR(3.66); MAPKI1(3.00); MAPK14(3.32); MAPKS8(2.98); PGR(2.59);
PTGSI(TCMSP): PTGS2(TCMSP); RARA(3.63); RARG(3.38)

i: A TCMSP 24 {58 i #i8 “(TCMSP)”
Note: The target point excavated from TCMSP was marked “(TCMSP)”.

®2 BRABRERMA

Tab. 2 Target information and disease

R 5 TR e 4 R

1 Aldo-Keto Reductase AKRIC3 i 41| By
Family 1 Member C3

2 Androgen Receptor AR JEORE; HUA R, e,
LI

3 Beta-Secretase 1 BACE!l  szikfifs

4 Carbonic Anhydrase 1 CAl  Fs, JEaE

5 Carbonic anhydrase I CA2  FLTws

6 Cytidine Deaminase CDA  SZ{ffMyE

7  Cell division protein CDK2  J&fiE; ScARMhR, i .

kinase 2 AN RS s I s R

AR AR /NG g <
AR %) 6% £ 41 B

8 Cathepsin S CTSS  J&JiE

9 Dihydrofolate Reductase =~ DHFR  J&@iif; STAAME; RS
10 Dipeptidyl Peptidase 4 DPP4  [fi iy % i
11 Epidermal Growth Factor EGFR i % P4 15 ; e s 2L Jideg ;

Receptor Sl s JEh
O ftigeE s &5 B s Sk I
S s A2 TR < I o
1 L7
12 Coagulation Factor X F10 B e
13 Coagulation Factor VI F7 2 H ¥
14 Fibroblast Growth Factor FGFR2 g3 STk, #0L JE £F
Receptor 2 ot
15 Histone Deacetylase 8 HDAC8 J&@iF
16 Insulin Receptor INSR  FLMRdE; whss

17 Mitogen-Activated
Protein Kinase 1

18 Mitogen-Activated
Protein Kinase 14

19 Mitogen-Activated
Protein Kinase 8

MAPKI1  JE5E; SEAARMR
MAPK14 s

MAPKS  sEAk iR

20 Progesterone Receptor PGR  JEhE; FLIRE: T8 NBE

21 Purine Nucleoside PNP A, ke
Phosphorylase

22 Prostaglandin G/H PTGS1 J@hE: Z5E W
synthase 1

23 Prostaglandin G/H PTGS2  J&E; B/ Nt ; [HR
synthase 2 5

24 Retinoic Acid Receptor RARA sk, 45 BH
Alpha

25 Retinoic Acid Receptor RARG R F KA
Gamma
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< TR
,;‘jQEEJE -
i o
RS e
PR3 PR R S (251Y) JERE (22

S W oW i N S S
Fig.1 Active ingredients-cancer targets-diseases network
2.3 PUAREEE RO B AH T AE R 2% o B

N G g3 A B SR AR S VBT I R )
(AR EAE R, FIH STRING V- & k4 7 BE S 4% 5t
TR #E SR FAH ELAEH PPL k45 . PP 2% A0 5
21 MERERATA@G MEEAARSEEAMEAE
H), 47 FFAHEAE L, AR B 0
5 o 4L 5 B {H (Degree) & s A AR Fi A 4L R4
o, FEMEBCKMSESLE PPT MK R T LA
M, RRNSEEZIEH KR, Degree=5 i
1O AL 5 Degree=10 M) 3£ 7 A4 K K 52 1K
(epidermal growth factor receptor, EGFR). Degree=9
1 27 ¥ & 5% 1K (progesterone receptor, PGR) .
Degree=9 HIHEPE I Z 52 /4 (androgen receptor, AR).
Degree=9 [ 22 % Ji 5 4k 5 H ¥ B 1(mitogen-
activated protein kinase 1, MAPK1). Degree=9 ]
MR RN T A& B 2(prostaglandin G/H
synthase 2, PTGS2). Degree=8 £ X FiHtbEH
¥ M 8(mitogen-activated protein kinase 8 ,
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MAPKS). Degree=8 ]2z % i {51k 85 G 14
(mitogen-activated protein kinase 14, MAPK14).
Degree=6 4 it 73 %4 5 W 2(cell division protein
kinase 2, CDK2). Degree=5 [ & % 52 £ (insulin
receptor, INSR), 1t B IX LE B (3 7F P 25 Hh R 38 T ¢
wAEM, WA 2.

£, TRkt 7 & SEAES VA O KEGG {5 5@
(P<0.01), EAKWE 3. SHELRER, B
TSR @ AT A S @ R IE DR

L B S v (P B S/ I %A FoxO 13
S . FoxO & X kAE(forkhead box, FOX)#% 3%
71— AR, BN 40 @ A . (et
B T, 1R ok RN W 3 R,
JNK(MAPKS8). ERK1/2(MAPK1). p38(MAPK14).
CDK2 “5HEH A% BEHAEH T FoxO, EGFR Al
INSR & [ Rl (R E4E T FoxO, fi BE3E4RriE T
YEF-F EGFR. INSR. JNK. ERK1/2. p38. CDK2
6 MEEE [T FoxO 15 5 I, 55 s 4 i 4
i AR R A T

%3 KEGGfz 5B
Tab.3 KEGG metabolic pathways

KEGG {5 il R BEOW% Py
TNF 15 5@ #% 4 16 5.0x107°
I 41 e 3 5 20 1.8x107*
2 HURJE A PPI W 4 Rapl {553@ ¥ 5 20 4.7%107
Fig.2 Anti-cancer target PPI network Ras 55 il # 5 20 6.0x107°
o . MAPK {5518 #% 5 20 9.2x107°
2.4 KEGG 55 87 Hr FoxO f3 £ 6 2 6.5%10°
e 3 2 N - - _
RESERF 25 MEBTEHLS/E KEGG 155 1M & S 8 32 2.0x10°
[ Foxo siovaLivg parmwer |
o Smadld
pathwray o
ToRBR} — * [t~ ™ ot |
W nutnents —_— 0 [e]
fghuease, 03 sp M Ce27 | ——» Collogee eguttion
Enerzy
o
Toleo. 15
i ed —
Uhlq\nt?amn
o———{GLoTa——
Gilucose I ___’ Apoptosis
Exall
| | BNIP3 Atgl2 ——— % ntophagy
[ 1GFL [-*[IGFIR. 4168
] = | L, gl
13 INSF. y "¢ \
X0
Ve _uf Deacetylated Catalase ———b Oridative stress
ATM i
{ FIKE
g .
[Gepc |———# Metsholism
e | [/ EE
o]
IL-TR.
—— Trumuno-regulation
|| » +p
Ceom (o {5 {1+ - g mx]
MAPK signaling
. pathway ———# Nuscle atrophy
S0
?};‘fgllupmmal—— -4 ————————————— == * [Foxrt

3 FoxO 1z 5 & %
Fig. 3 FoxO signaling pathways
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2.5 GO Wit ot

JRESEHE 25 AN AEBE S AE GO BT FE B 4,
HAHT 9 4~ P<0.01 11 GO Wit FE LK 4, &R
N (7= A, W e 2 M A R ) e, T
RRESEHE AT LB X O B AR FE B, R BB
i g8 1 H

F4 GO AYHAE
Tab. 4 GO biological process

GO Wit 2 HEEH EHot%  PHE
B2 Nl e 3 12 8.7x107°
BT 45 4R 7 51 DNA 4% 3 12 5.8x107
CO R #% 3 12 8.3x107*
2 184 5 R 4% 10 40 8.2x107°
Z ALK 4 16 2.0x107*
JIkHE 22 S R B R AL 4 16 7.3x107*
RNA R4 11 B 3h 7t ik =t 4 16 1.3x107°
HEAWE B 55 5 20 5.7x10°°
BN e AT 5 20 1.2x107*
3 itig

AHE ST L TCMSP 42408 o 5 [ 5 #2243 A 0 e B
SE0 25 AN PRI ERE &, I STRING F &1
AR L A PPI 4%, &I EGFR. PGR. AR,
MAPK1. MAPK8. MAPK14. PTGS2. CDK2 il
INSR 72 3R 47 F Z PR ¥ sl . EGFR 541 ff 1
AR S IM O, M2 AEE B PR
B, W 20T 5 Western blot Kl 2 300 HE 36 4
AE T 35 PR Lewis il /N BRI 204 EGFR &
Kk, HEN RS EGFR FIMHIAE F Al fE 2
FiRg Ve ML 2 —. Bao 2518V 0B Sf e 40k
JER AR 41 i PaTu-8988 1%, #Hi44 CDK2
#ik. Hung 25MWVRPLE WA m B H] COX-2
(PTGS2)[)5Rk, BH b bR A fi ke . DL B
RS AT R LR A B kIR B
FRECE HAET . AR ok il B 1T RS
JifE 2, MAPK1. MAPKS. MAPK14 Jy EGFR
THEAZ—, RERFFTREE/ER T MAPKI.
MAPKS. MAPK14, 31175365 e (4 ok .
AWk R IREERFREYE A T PGR. AR, INSR
LWER AR, XA BERR AR . THEN
JEE « HT A IR L 22—

KEGG 15 5@ o &KL 7 i85 B ets
UM AR S IO, e . [ A iR
W% E SRR O, RS AR R
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JH 98 2R . FoxO 15 5 i@ % #E i ¥ &% & (P=
6.5x107), & FEEHE 1 BHMFRE . FoxO #at
DAl ¥~ 4% 1 R e S SR R D e Tz, W0 A AR T
AHASE . dHR . B MRS, A
SCHRPTPHIE R 7 AR B R A EGFR/AKt 38 4T
k. t5mEL SN T FoxO3a 3%, 597 EGFR %[
KA, 0w JEE Y 255 FoxO3a 2k
A K AR IR SEREREVE FH T FoxO 15 5l
# I EGFR. INSR. JNK. ERK1/2. p38 1 CDK2
6 MR AL, IR B RS I BT R A H DL RO S AR B
JE B34 2 A F AT 4% FoxO 5 5 g S8 . fite
Jo U FE Rl (TNF) 2 32 4 4 1k 5 A 4 ik 9d 4
R AEY R T, R BRSSP R B SR T
TNF-o 321K,  BELWT FrboRg ofn 8 0 A B, 900 ) P 3G 11
AR, KSR EELE TNF (550450 2
VI G . Rafl {5 5@ % Ras {5 5. MAPK
o B % 38 A T 4 A AR KRN B ) B S
B4, EAR AT R LA 5 RESE R DL 1
PR A FUARGE, AR LSS RiER LRE S
T8 T e A B SRR UM E R —.

X RESERE 25 NMBTERE S GO AWt & &
BT, RO 3 B R AE A M B B R % . R TS B
F5iliE. REAEMEAESETIMBAED ISR, o
Fe 2 WP B SRR RE A N SW4S0 4Rk, AR
AR G T, X v L T R 2 IR A B SR AR AE
TR S 28 B SR T A 5 I JE e 398 Jom A A i
T AS49 4 3 AR Je iU, R I R B
B Ik, S AMREE AS49 41 R tkFE BH BB A4 07
TAEH . WF7E1% 8] EGFR MM A S HFR A0
Rk, 257 MmlRERE. HIEEEEHH
& B 77 B A P R B AR, P A 1
AR — 5 0 AR B0, DL R 5 AT AT
AHEANZE, 1 B R S R T i 8 ML 1) 0T e 5 4 P
W, EEEE B E5 % NEAGIER
PR YIR R

M, ARWFITIE N 25 I R T B b
T RESRAFE S 3 N E TR S R S A S A
IR SCTR, ik — B IR N B 8 R i Rr 22 4 A
Z AU BRSSO TR AR S k.
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