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Abstract: Objective To investigate the potential molecular functions and the involved signaling network of Heyan®Kuntai Capsules
(HYKTc) based on the ingredient-gene targets clustering by means of bioinformatics analysis. Methods The ingredients in HYKTc were
obtained by the combination of previous LC-ESI-MS/MS method and searched through Traditional Chinese Medicine System Pharmacology
databases. Further the gene ontology (GO) and KEGG enrichment analysis were performed with Database for Annotation, Visualization, and
Integrated Discovery (DAVID) tools. Results A total of 29 chemicals were obtained in which 21 chemicals were identified by LC-ESI-MS/MS
method. Afterwards, 186 gene targets were acquired in the databases. The HYKTc-gene targets clustering were highly enriched in central
nervous system, breast, and ovary. Subsequent GO analysis showed that these gene targets were significantly located in the cytosol,
mitochondria and extracellular matrix, mainly functioning as lipase, kinase and oxidoreductase activity. Besides, KEGG results found that these
targets were involved in the PI3K-Akt, mTOR, and insulin signaling pathways. Conclusions Using TCM databases searching combined with
bioinformatics methods, the potential explanations for the clinical efficiency of HYKTc were proveded for further clinical applications.
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Table 1 Components of Kuntai Capsule and number of targets for each component
F5  RERZ wEY AN
1 P EEIEHET (verbascoside, acteoside) 22
2 Fhim 5-F2 MRS (5-hydroxymethylfurfural) 20
3 B FERE (catalpol) 5
4 Mg Hi¥EHF A (rehmannioside A) 4
5 Buhig 8-KR A AR ¥R (8-epiloganic acid) 4
6 A B Hi¥EHF D (rehmannioside D) 2
7 WE A FK (baicalein) 74
8 WX WL (wogonin) 54
9 HEXE PB4 11 (skullcapflavone 1) 21
10 HHF WA (baicalin) 14
1 % N EH (wogonoside) 4
12 B H 47 5% -6-C-Bi hi AF B-8-C-Bi & ¥ (chrysin 6-C-arabinoside 8-C-glucoside) 1
13 B F A7 5% -6-C- & i -8-C-FiT {4 E (chrysin 6-C-glucoside 8-C-arabinoside) 1
14 EX norwogonin-7-O-glucoronide 1
15 I 5,6,7-=F23E-8- A FL - 7-O- R R BT (5,6,7-trihydroxy-8-methoxyflavone-7-O-glucuronide) 1
16 #% TEHKE A-7-O-FH PEREER T (oroxyloside, oroxylin A-7-O-glucuronide) 1
17 #iE /NEETE, (berberine) 71
18 i BB S8 (columbamine) 25
19 Hi#E K2EFEH8 (magnoflorine) 24
20 I 2GR, (jatrorrhizine) 21
21 WHiE B 57T (palmatine, berbericinine) 20
22 miE ¥ 2= (groenlandicine) 17
23 % FHIENY (coptisine) 10
24 HiE FHIEBEIET (worenine) 7
25 HE 8-S T /NEETR (oxyepiberberine) 1
26 PE TRZEWR (pachymic acid) 1
27 IRF FEMATEIER (dehydroeburicoic acid) 1
28 HAj AjZjHF (paeoniflorin) 4
29 HAI AJZ NI (albiflorin) 1
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Fig. 1 Tissue enrichment for gene targets
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2 GO EENER
Table 2 GO enrichment results

#3 KEGG E&ER
Table 3 KEGG enrichment information

GO = 4EAT 20 A7 K40 4% P

nucleus P<<0.005

mitochondrial permeability transition pore complex P<<0.005

nuclear envelop lumen P<0.005
endoplasmic reticulum membrane P<0.005
mitochondrion P<<0.005
apical membrane P<<0.005
cell surface P<<0.005
lysosome P<<0.005
microtubule cytoskeleton P<<0.005
extracellular region P<<0.001
nuclear matrix P<<0.001
exosomes P<0.001
mitochondrial outer membrane P<<0.001
nucleoplasm P<0.001
extracellular P<<0.001
cytoplasm P<0.001
extracellular space P<<0.001

cyclin-dependent protein kinase holoenzyme complex P<<0.001

cytosol P<<0.001
GO E&M 7 T Ihe PH
protein serine/threonine kinase activity P<0.05
peptide binding P<<0.05
cysteine-type peptidase activity P<<0.05
superoxide dismutase activity P<<0.05
hydrolase activity P<0.05
transcription factor activity P<0.05
polysaccharide binding P<0.05
oxidoreductase activity P<0.01
kinase binding P<<0.01
kinase activity P<0.01
catalytic activity P<<0.01
lipase activity P<<0.01
GO FHEN LR P1E
regulation of physiological process P<0.025
hormone metabolism P<0.025
apoptosis P<<0.005
energy pathway P<<0.005
metabolism P<<0.005

BT EE P
class I PI3K signaling events mediated by AKT ~ P<<0.001
Arf6 signaling pathway P<<0.001
ErbB1 downstream signaling P<<0.001
S1P1 pathway P<<0.001
signaling events mediated by focal adhesion kinase =~ P<<0.001
mTOR signaling pathway P<<0.001
EGF receptor signaling pathway P<<0.001
PDGFR-beta signaling pathway P<<0.001
Urokinase-type plasminogen activitor (uPA) and P<<0.001
insulin pathway P<<0.001
integrin family cell surface interactions P<0.001
integrin-linked kinase signaling P<<0.001
regulation of CDC42 activity P<<0.001
CDCA42 signaling events P<<0.001
AP-1 transcription factor network P<<0.001
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Fig. 2 PPI network of gene targets
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