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Abstract: Objective To identify the chemical constituents in Citri Reticulatae Pericarpium by ultra performance liquid
chromatography-quadrupole-time of flight tandem mass spectrometry (UHPLC-Q-TOF/MS) and gas chromatography-mass
spectrometry (GC-MS), and to analyze the pharmacological basis of its efficacy in the treatment of phlegm, cough and asthma and
its mechanism of action by combining with network pharmacology. Methods A UHPLC-Q-TOF/MS and GC-MS analytical method
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was established to characterize the chemical constituents of Citri Reticulatae Pericarpium by combining diagnostic feature filtering
and comparison of standard spectral libraries. The Swiss Target Prediction database was used to obtain the target information of the
main components of Citri Reticulatae Pericarpium; the GeneCards database was used to obtain the targets related to "phlegm, cough
and asthma"; The intersection of the main components of Citri Reticulatae Pericarpium and the targets related to "phlegm, cough
and asthma" was taken, and the protein-protein interaction (PPI) network of the intersected targets was drawn with the help of the
String platform and the Cytoscape 3.10.0 software; the core targets were enriched by the Gene Ontology (GO) function and the
Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway using the DAVID database; the results of the enrichment were
visualized by the Microbiology Cloud platform. Results A total of 108 nonvolatile and 28 volatile components were identified; the
main active components of Citri Reticulatae Pericarpium may be geranyl acetate, citronellyl acetate, (-)-perillaldehyde, (1R,5S)-
carveol, decanal, (+)-alpha-terpineol, (-)-terpinen-4-ol, nonanal, linalool, tangeretin, sinensetin, isosinensetin, diosmetin, poncirin
and swertiajaponin; Citri Reticulatae Pericarpium may exert the therapeutic effects of cough suppressant, asthma and expectorant
through the synergistic regulation of PI3K-Akt, JAK-STAT signaling pathways via the key targets of HSP9OAA1, EGFR, SRC,
AKT1, PIK3CA, STATI and so on. Conclusion The possible pharmacological basis and mechanism of action of Citri Reticulatae
Pericarpium in relieving cough, asthma and phlegm were analyzed, which can lay the foundation for the improvement of its quality
markers and quality standards.
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Fig.1 Base peak chromatograms of non-volatile sample of Citri Reticulatae Pericarpium in positive and negative ion mode
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Table 1 Diagnostic features of non-volatile components in Citri Reticulatae Pericarpium
) ok _ 2 Wik IE
FRIERE BT o
T 2 SN 120.049 5 [C,H;0,]
R E R 252.084 5 [CyH,,0;]
AR 486.158 5[ C3H;00,51:308.110 7LC1,H,,0,1:470.163 6[C,sH;,0,4]
Ttk 151.003 7LC,H,0,1
FpE HMG R AE 2 306.095 1 [C,H,50,]
XU HMG T A2 468.147 9 [ C,sH550,,]
e KB STEN 30.047 0 [C,H,]1:177.076 3 [C4H,,05]
DN ES SRR ERINES 43.989 8 [ C0,1:206.042 7 [ C,H,,0,]
IR 191.019 7[ C,H;0,]1
Fofth 2 PRl R 62.000 4 [CH,0;]
HH 162.052 8 [C.H,,0;]
NS 45.021 5 [CONH,]
EXULTEN 17.026 5 [NH,1;31.042 2[CH;NH,1;49.052 8[CH,NO]

HMG-3-$83-3-F 5k R .

HMG-3-hydroxy-3-methylglutaric acid.

#2 ETUHPLC-Q-TOF/MS HIBREIFELER D DL R

Table 2 Analysis results of non-volatile components in Citri Reticulatae Pericarpium based on UHPLC-Q-TOF/MS
F'5  ty/min ¥ STET PRE/(X107) wEY 2% R
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F16 10.10 C,,H,,0,, 463.120 2[M+H T 2.52 H 2423 & (swertiajaponin) 15
F17 1023 C,H,,0,, 581.187 S[M+H]" 2.28 S5 bl B2 F *(narirutin) 7-8,16
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0-(5-a-glucosyl-HMG)-B-glucoside/isomer)
Hih 2 ¥ *(naringin)
FIR B 3K -3-0-(5-0-F B Ak 3-F 2k -3- F AL T
T FRTR D -B-F %) HE T B 44 (limocitrol-3-
0-(5-a-glucosyl-HMG)-B-glucoside/isomer)
GEEGOR-T-EHREE
(chrysoeriol-7-O-rutinoside)
P& ¥ 4 *(hesperidin)
F7 15 38 25-3-0-(3-F2 -3 F1 3 1% — AR TR ) -B-
B 45 B B M 4 (limocitrin-3-O-HMG-
B-glucoside/isomer)
S & (neohesperidin)

F7 15 38 25-3-0-(3-F32 -3 F1 3 1% — R TiR ) -B-

B 4 B B M 4 (limocitrin-3-O-HMG-
B-glucoside/isomer)

FAFREE T A B TR -3 - O- (5-a- BT R 2 3-
FRHE-3-FRE TR TR IR ) -B- 1 &5 1 B A
& (monohydroxy-pentamethoxyflavonol-3-

O-(5-a-glucosyl-HMG)-B-glucoside)

BRI T F U B T I -3 - O- (5-o- T A 3-
FREE-3-FRIE IR T RRIR D -B- 1 5 B A
& (monohydroxy-pentamethoxyflavonol-3-

0-(5-a-glucosyl-HMG)-B-glucoside)
7,4-$556-5,6,8, 3- 0 H A S 2 T -3 -
O-(5-o- 78] Wl 25 3-F2 L -3- F B I — R i ) -B-
1 %) B B A8 42 (7, 4-dihydroxy-5,6, 8,
3-tetramethoxyflavonol-3-O-(5-a-glucosyl-
HMG)-B-glucoside/isomer)
7,4-—F2%E-5,6,8, 3- Y H AU S I 9 - 3-
O-(5-0- 78] H 3 3-F2 56 -3- 1 L % — R TR -B-
1 B B M 4 (7, 4-dihydroxy-5, 6,8,
3-tetramethoxyflavonol-3-O-(5-a-glucosyl-
HMG)-B-glucoside/isomer)
4 1 BHT M0 47% B (poncirin/neoponcirin)

16

17

7-10,13

8

7-8

8,10,16
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F2 (8
K9 f/min 7T HTET WZ/(X107) wEY ZE R
F34 14.56 C,Hi O, 695.218 8[M+HJ* -0.52 T B R -3-0-(3- 2 FE-3- I TR — R
i ) -B-781 %] i EF *(pentamethoxyflavone-3-
O-HMG-B-glucoside)
F35 1461 CyHs0,  887.282 3[M+H] -0.47 Filt 7 5 35 -3-0-(5-a- il 5L 3-F2 55 -3- F AL K 8
Z RIS -7 4 B (natsudaidain-3-0-(5-
a-glucosyl-HMG)-B-glucoside)
F36 14.66 CpHyOy 711214 OLM+H] -0.88 AR AL A B T -3-0-(3- 32 43 F 2k 8
X% B2 18 ) -B-7i %1 BE 1 (monohydroxy-
pentamethoxyflavonol-3-O-HMG-B-glucoside)
F37 14.99 CyHy Oy 697.197 4[M+H] 0.07 7,4- "3 H5-5,6,8, 3- Y FH S Jk 1 e -3 8
O-(3-FHk-3- F KL [ BRI D -B-1 41 Bl
(7,4-dihydroxy-5 , 6 , 8 , 3-tetramethoxyflavonol-
3-0-HMG-B-glucoside)
F38 15.13 CpHyO0,, 695218 2[M+H ] 0.05 I T -3-0-(3- 52 56 -3-H L I R
B -4 5 B *(pentamethoxyflavone-3-
O-HMG-B-glucoside)
F39 15.39 C,sH,,05 271.062 0LM-H] -1.12 Hih 7 2 *(naringenin) 18
F40 1571 CyH,,0,,  581.186 4LM+H]* 0.41 AR HL SN H A BT -0 A R
(monohydroxyhexamethoxyflavone-O-Glu)
F41 15.99 C,,H,50, 359.112 0[M+H]" 1.76 Lepse U0 R
(monohydroxy-tetramethoxyflavone)
F42 16.14 Cy;HyOry  725.230 2[M+HT -1.74 Fr 8 B 3R -3-0-(3- 52 2E-3-H 8 R IR IR D -B- 8
] %] B B M4 (natsudaidain-3-0-
HMG-B-glucoside/isomer)
F43  16.25 CyH .04 299.056 9[M-H] -2.46 F K (diosmetin) 19
F44 16.31 C6H,,0; 301.072 0LM-H] -0.62 18 7 2 *(hesperetin) 20
F45 16.45 C3,Hy O 711.212 OLM+HT" 1.92 BRI T A I T I -3-O-(3- 72 -3- FH 8
JX — BRI ) - B~ % B 1 (monohydroxy-
pentamethoxyflavonol-3-O-HMG-B-glucoside)
F46 16.82 C,,H,50, 359.112 I[M+H]" 1.51 B YR Y H AR R B
(monohydroxy-tetramethoxyflavone)
F47 16.83 CyH,O 725228 2[M+H] 1.17 F7H5 35 21-3-0-(3-F0 23 W B T — R IR ) -B- 8
] 76 FE B 7 F 4A (natsudaidain-3-O-
HMG-B-glucoside/isomer)
F48 1691 C,H,0, 375.143 4LM+H]" 1.38 5,6,7,3",4"- . H HIEF iR 21
(5,6,7,3',4"-pentamethoxyflavanone)
F49  16.95 CpHy0,;,  695.218 6{M+H] 0.31 I -3-0-(3-F2 5 -3-H B
1§ ) -B- i %] #% ¥ * (pentamethoxyflavone-
3-O-HMG-B-glucoside)
F50 17.15 C,H,,0, 419.134 4[M+HT* 2.65 FAFREL N F A L T
(monohydroxyhexamethoxyflavone)
F51 17.18 CyH,,04 389.123 ILM+H] 0.27 PRI T H AR R B
(monohydroxy-pentamethoxyflavone)
F52 17.35 CyHy0; 373.128 2[M+H]" -0.03 5B B (isosinensetin) 7-8,22
F53 17.53 CyH,,05 389.122 9[M+H T 0.60 FAFR i F AR R B

(monohydroxy-pentamethoxyflavone)
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F2 (8
K9 f/min 7T NTET WZ/(X107) wEY SR
F54 17.60 C,H,,0, 419.133 2[M+H]" 0.64 FAFRFESN H A R B
(monohydroxyhexamethoxyflavone)
F55 17.78 C,H,,04 403.138 8[M+H]" 0.94 5,7,8,3",4",5"-75 F A AL 22
(5,7,8,3',4', 5'-hexamethoxyflavone)
F56 17.88 C,H,,0, 419.132 7[M+H]" 1.32 FAFRFESN H A R B
(monohydroxyhexamethoxyflavone)
F57 17.96 C,,H,504 343.118 1[M+H]" -1.23 5,7,3",4'-VU F S K 23
(5,7,3",4'-tetramethoxyflavone)
F58 17.98 C,oHa00; 373.129 ILM+H]" -1.97 B T2 B (sinensetin) 7,22
F59 18.04 CyH,,04 389.124 OLM+H T -1.96 PRI T H AR R B
(monohydroxy-pentamethoxyflavone)
F60 18.13 CH,,0, 375.144 1[LM+H]* -0.44 5,7,8,3",4'- 1. B A JH 3 A 23
(5,7,8,3',4"-pentamethoxyflavanone)
F61 18.29 C,H,605 313.106 9LM+H]" 0.64 5,7, 4-=HEIEEIR 7,22
(5,7,4'-trimethoxyflavone)
F62 1834 C,H,,04 403.138 5[M+H]" 021 5,6,7,3",4",5"-75 F A B4R 22
(5,6,7,3',4',5"-hexamethoxyflavone)
F63 18.41 C,,H,,04 405.154 4LM+H]" 0.30 5,6,7,8,3",4'-75 H 4 L 25 B i 22
(5,6,7,8,3',4"-hexamethoxyflavanone)
F64 18.51 CyHp04 403.138 3[M+H]" -2.54 JIIBfR B 2 *(nobiletin) 7-8,22
F65 18.53 C,,H,504 343.117 9[M+H]" -0.52 5,6,7,4'- U FR A ik 3 22
(5,6,7,4'-tetramethoxyflavone)
F66 18.62 C,oH,,O5 389.122 8LM+H]* 0.91 FRE T AT
(monohydroxy-pentamethoxyflavone)
F67 18.67 CyoH 504 343.117 1[LM+HT -1.51 5,7,8,4'-JU FH 4 5L 3% i 23
(5,7,8,4'"-tetramethoxyflavone)
F68 18.77 CyoH,,06 345.132 8[M+H]" 1.72 VY B 4 3 3 52 B * (tetramethoxyflavanone)
F69 18.82 C,,H,,0, 433.149 9[M+H ] -1.05 3,5,6,7,8,3", 4L 4 5 i 7-8,22
(3,5,6,7,8,3',4'-heptemethoxyflavone)
F70 18.92 C,,H 50, 359.111 9[M+H]* 2.04 AR I A B
(monohydroxy-tetramethoxyflavone)
F71 18.98 CoH,0,  373.128 7LM+HT’ 0.99 H 2 % *(tangeretin) 24
F72  19.01 C,H,,0, 419.133 3[M+H]" -1.24 RIS F A B B
(monohydroxyhexamethoxyflavone)
F73  19.16 C,,H,50, 359.112 OLM+H]" 1.79 FAFRFE DY YA L B
(monohydroxy-tetramethoxyflavone)
F74 19.34 C, H,,04 403.139 8[M+H]" 1.44 75 H 48 3 5 T (hexamethoxyflavone) 22
F75 19.35 CyH,05 389.123 3[M+H ] 0.12 BRI o AR B B
(monohydroxy-pentamethoxyflavone)
F76 19.45 CyH,,04 389.123 S[M+H ] -0.71 BRI T W AR R B
(monohydroxy-pentamethoxyflavone)
F77 19.50 CyH,,05 389.123 8[M+H ] -1.29 BRI i R L B
(monohydroxy-pentamethoxyflavone)
F78 19.62 C,H,,0, 419.133 2[M+H]" 1.29 PRI W AR B B

(monohydroxyhexamethoxyflavone)
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F2 (8
K9 f/min ¥ HTET WZ/(X107) wEY ZE R
F79 19.72 C,,H,50, 359.112 3[M+H]" 0.99 FA PR FE DY AR L B
(monohydroxy-tetramethoxyflavone)
o1 133 C¢H;0, 191.020 6[M-H] -4.48 Fr## R *Ccitric acid) 25
02 232 C,;H, O  299.077 2[M-HT 2.38 X 32 4 % PR R RS T B
(4-hydroxybenzoic acid 4-B-D-glucoside)
03 287 C,;H,0, 315.072 5SLM-HT -0.85 5-(B-D-Hil & Bl R A R - 2- 2 R R R
(gentesic acid 5-O-glucoside)
04 297 C,H,0, 371.062 2[M-H] -0.28 2-O- W B 4 45§ R (2-O-caffeoylglucaric acid)
05 343 C,H0, 153.020 1LM-H] -5.16 Ji L A5 MR (protocatechuic acid)
06 3.89 CiH, O,  355.066 8LM-H] 0.98 7 5 4 % B % (coumaroyl glucaric acid) 26
07 533 CsH0,  341.088 5[M-H] -2.26 1-O-W Mk %5 B ( caffeoyl-glucose) 27
08  5.59 C,sH,504 325.092 3[M-H] 1.70 TG ER -4 F b 28
(p-coumaric acid glucoside)
09 6.5 C,H;0, 179.036 1[M-H] -5.88 R C caffeic acid) 29
010 6.21 CH 0,  385.079 I[M-H] -3.45 2-CED-O-F 341 -D-- FLIR
[2-(E)>-O-feruloyl-D-galactaric acid ]
o1l 738 C,sH,,0, 337.056 OLM-H] 1.22 B AT R NE B A
(coumaroylisocitrate/isomer)
012  8.06 C,H;0, 163.040 9[M-H] -4.96 %} 7 5.1 (p-coumaric acid) 30
013  8.57 C,sH,,0, 337.055 9(M-H] 1.97 B IS AT R IR TS B 4
(coumaroylisocitrate/isomer)
014  9.04 C,H,,0, 193.051 7[M-H] -5.45 K[ B2 R (ferulic acid) 29
otl 098 CH;NO,  168.103 0LM+HT* -6.70 3 3 AR Ek 57 44 & (synephrine/ isomer) 31
o 133 CH;;NO,  168.102 4LM+HT* -3.14 3 3 AR ek 57 44 & (synephrine/ isomer) 31
ot3 1.73 C,H,;NO 152.107 2[M+H]* -1.43 n-F 2 1% % (n-methyltyramine) 32
ot 2.78 C¢H,0, 127.039 6[M+H]* -5.13 5-3% I BL 8% (5-hydroxymethylfurfural)
ot5 4.15  C,H,N,0, 205.097 2[M+H]" -2.98 % & (tryptophan) 33
Ot6 5.13 C,H;,0, 443.192 2[M-H] 0.11 cynaroside A
Oot7 645 C,eH5,0, 355.103 7[M-H] -0.67 1- ] 58 15k - B- - P W 81 267 0
(1-feruloyl-B-D-glucopyranoside)
ot 6.70 CyH,0,  385.1142[M-H] -0.24 1-FF T Bk - B-D- L Wk 80 26 o
(1-sinapoyl-B-D-glucopyranoside)
0ot9  9.58 C,H3054 471.200 9LM+H]" 1.32 ¥t T 25 55 M 4K (linonin isomer) 34
otlo  11.27 C,eH:,05 473.217 1LM+H]' 2.13 < 2.1 W K #K (deacetylnomilin)
otll  12.41 CysH,,0, 515.226 9(M+H]" 1.61 5 K AR (nomilin) 35
otl2 1257 CyHy0,  533.236 8{M+H] 2.94 I K #R R (nomilinic acid)
Otl3 1534  CyHgN,0,  728.398 3[M+H]* -0.30 citrusin I1I 7-8
Otl4 1720  C3HuN,0,  704.397 2[M+H]* 1.32 citrusin I 7-8
Ootl5 18.05 C,eH,,O4 471.199 7LM+HT* 2.14 Fri5 75 & *(linonin)

a- 15008 HiE ity XS 5 -1 ORI B2 R R B s F- B 28  O- T HLER S ; Ot-JL A 28 s HMG-3-F2 36 -3- I B T 1R
a-comparison with control; b-first discovery from Chen Pi; F-flavonoids; O-organic acids; Ot-others; HMG-3-hydroxy-3-methylglutaric acid.

Bl 356 4> #5 W) B A . 1F GeneCards % ¥ &

carveol | (=)- 75 [ (-)-perillaldehyde ] ZFR & 5%
fig (citronellyl acetate) F1 Z. & #F " fig (geranyl
acetate) . L Swiss Target Prediction % 4§ /22 1 $12 HX
R R S R, & O B E B IS 15

u“asthma”#\j“ I%uﬁuﬁ » E/‘] %%iﬁj s u“cough”ﬂ\j“ EZ l] }\”
M < B8 16l , DL “phlegmatic” Al “hypersecretion of
airway mucus” NP7 ) <8 17 , UL Homo sapiens A
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Table 3 Analysis results of volatile components in Citri Reticulatae Pericarpium

75 fx/min o513 & AHHT /% eyl
Vi 2.56 CH,q iE Bk 0.64 i
V2 5.45 CioH o keI 0.36 T 8
V3 5.58 CiHq o- TR M 2.17 i 88
V4 6.20 CioH I 0.20 (&S
V5 6.27 CioH B-IR i 1.32 [
V6 6.44 CioH ERER 6.97 i 2
V7 7.40 CiHq (H)-Fr 150 65.67 [EES
V8 7.43 CioH B i 0.25 (S
V9 7.67 CiHg YA T A 8.90 (S
V10 8.06 CiHg i it Y O 1.13 i S
Vil 8.17 C,oH,;0 75 R 1.39 [N
Vi2 8.21 C,H,;0 T 0.15 it 2
V13 9.42 C,,H,;0 (=)-4-ilf fob T 0.63 [EES
Vi4 9.61 C,,H,;0 () -a- A2 Vil T 0.94 (&S
V15 9.74 C,oH,0 B 0.74 [l
V16 10.01 C,H,,0 (1R,58)-F FriE 0.24 (S
V17 10.84 C,,H,,0 ()-8 I3l 0.23 [N
V18 11.73 CysHa, 5-HE A I 0.62 [ES
V19 11.80 C,,H,,0, LR T 0.17 P 2
V20 12.22 C,H,0, WA I 0.42 e
V21 12.30 CysHy, (=)-0-JR M 0.23 (&S
V22 12.50 CysHyy B-Mi Er i 2.30 [ES
V23 12.92 CsH,, (-5 T HW 0.18 [ES
V24 13.02 CsHy, KR O4% B 0.18 (S
V25 13.36 CysH,, o TR B A 0.38 (S
V26 13.71 CsH,, (=)-%il5 D 0.82 B S
V27 13.87 C\sH., o-1EWe I 1.93 i S
V28 14.18 CsH,, 4,7-dimethyl-1-propan-2-yl- 0.35 (e

1,2,3,5,6,8a-hexahydronaphthalene

PR 7 1] JEAT 40 BT, B 2545 B < B i 7 AH DG HE AT 9 516 Bist Wikt
AN, CIZIE AR SCHE 5 5 8134, R 7R I HE A 649 4
2.3.2 PPIMZ4rHr  FIH 2 B T A Venny 2.1.0,
V4 245 4 B SR 0 B s DA B CIEL 2D, 75 21 R KL
5N IR AZ SR HE 1 2314, BR B S N 1) A B
HRI233 R S IRV AR R 6T A . B
String *F- 5 , il i Cytoscape 3.10.0 #4431 #4 4 « 2
Wity ™ % AR <958 R4k 27 B AT 3 RCEK) PP IR 25 [
W 3 ATz , “BENG 7 A1 2 PPI R 4% B o 3645 20 4

S50, 120 S A T R 24 ok 5% PP R 2% B o -
SEA7 20 N5 . 117 4 UL A T B2 5“9 % PPI
24 P b 34 20 /N5 21, 87 A TR FIE LG . BAG B2 BRRLS OB X

Fig.2 Venn diagram of relevant targets of Citri reticulatae

L BRI, 8 R AR K pericarpium and "phlegm", "cough", and "asthma"
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Horp K 58 B B9 (HSPO0AATD) 3 4 KAl 1 %2
A& (EGFR) . SCR & 1 ¥ f§ (SRC) . 1§ B2 b 5 1 ¥
il CAKT1) % % JUL B 38 (PIK3CAD 5 516 S 5%
S 1 (STAT D BA BUs I BEAE , 427 Bk g
SUTT B A MR B VR T TR i < 7“5 (1) 7R A DK
A5

233 “RLAY - A% DR AR N S oy B it
Cytoscape 3.10.0 FAHF 6 2 “ 173 - 4% 0o B8 R -9 05 I
2, W 4. IS 55T 1290 4504, Ho
TR 15 AN, 38 A 37 AN 38 34N o I I R B
5 CBERE TR CERAE MR (-)-K 75 (1R, 58)-
I B L () -o-FA TS (=) -4-10 5 I 05 A
[N N A N R LGN o L N o NN
FMRE T H 24258 K . Hp Degree {HHE % A7 5 1946
E W5 e TS RERE L (1R, 58) -7 FERE L (+)-a-FA T
B H M2 R T BT . 1% 0 4% 3% B IR R iR
T WL NG "R R EET 2 R 2L 2R
(eliohyINEI=R/ (I

234 GOMKEGGIHEMEESH {1EDAVID V&
NS R AUE B 3T GO T AR VE B M KEGG

CDK:

W%y T . GO 1) Th RE TR R 32 BRI A A it
FE(BP) 43 7 B E (MF) 41 il 41 43 (CC) i & [K] 3¢
TR Y. 15 3 “BERG 7 AH G & I 272 5% “ 1%
W AH OC & AR T 240 2% 5 R VA OCE BT 237 %% . MR
I PAE KN, 23 BT RT 10 AT 2 B (B 5) . 4531
KRB, CHENG ) BP 3B KR 5 R L 1) 1E
P 3R TR A2 A T B OO 2 R T TR
A B TE Y 4% 55 5 CC 32 2 A0 455 Joit JIEE i Joit ] £y 411 38 i
Gy gy THCA ) A A5 s MF 25 — S0
A B 0 I B 22 B R R TR R T
PEEG 5 G 55 O “RZ K 1K) BP 2 ZE U K 2 i
5 ZR ) B S B K 2 S TR TR A 1) I T % L B
10T IR A5 s CC 2 B R 40 A I & o T I &
Y 4 M A  MF £ 2 S E 2 R R0 2 BRI
BRI TE M . — F LA AR T S A S
IR U711 BP A EE P T V18 LA B 3 B 1 O 1) R
2 A R 7 A 5 0045 S 0 R R T R R AL
L CCEBAUREZHRAGAE  my TR A 41
Ji 5 s MF 3 225 8 1 I S BRSO v 1 B 1 2 R/
T B R/ R TR TS B AS S A 0. kTl

3 PPIM%
Fig.3 PPl intersection chart

HMOX1 NOS2
= XDH

B4 “ROT-12o0E - P 4 ) 4

Fig.4 '"Ingredients-core targets-diseases' network map
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I

hsa04917: Prolactin signaling pathway

hsa01522: Endocrine resistance o

hsa04370: VEGF signaling pathway

hsa01521: EGFR tyrosine kinase inhibitor resistance

hsa05215: Prostate cancer B —lgP

hsa05235: PD-L1 expression and PD-1 checkpoint pathway in cancer 16
hsa04933: AGE-RAGE signaling pathway in diabetic complications

hsa04625: C-type lectin receptor signaling pathway 12

hsa04915: Estrogen signaling pathway
hsa04919: Thyroid hormone signaling pathway )
hsa05161: Hepatitis B

10

hsa04630: JAK- STAT signaling pathway count
hsa05205: Proteoglycans in cancer o e 75
hsa05207: Chemical carcinogenesis-receptor activation ® 10.0
hsa05417: Lipid and atherosclerosis ® 25
hsa04510: Focal adhesion ® 50

hsa04062: Chemokine signaling pathway

hsa05167: Kaposi sarcoma- associated herpesvirus infection
hsa04151: P13K-Akt signaling pathway

hsa05200: Pathways in cancer { @

L
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hsa01521: EGFR tyrosine kinase inhibitor resistance
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o0
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Table 4 KEGG pathways
) Bl Ko PH H
hsa01522 endocrine resistance 12 1.96X 107" CCND1, PIK3CA, SRC, BCL2, AKTI, HRAS, ESRI,
MMPY, PTK2, EGFR, IGFIR, MAPK3
hsa05200 pathways in cancer 17 3.72X107" HSP90AAI , STATI, PTGS2, ESRI , MMPY, EGFR,
PTK2, IGFIR, PIK3CA, CCNDI, BCL2, AKTI, PPARG ,
JAK2, HRAS, JAK3 , MAPK3
hsa05205 proteoglycans in cancer 12 821X10™"  CCNDI, PIK3CA, SRC, AKT1, PTPN1l, HRAS, ESRI,
MMPY, PTK2, EGFR, IGFIR, MAPK3
hsa05215 prostate cancer 10 1.96X 107" HSP90AAI, CCNDI, PIK3CA, BCL2, AKTI, HRAS,
MMPY, EGFR, IGFIR, MAPK3
hsa04917 prolactin signaling pathway 9 1.02X107" CCNDI, PIK3CA, STATI , SRC, AKTI, JAK2, HRAS,
ESRI, MAPK3
hsa01521 EGFR tyrosine kinase inhibitor 9  2.79X107" PIK3CA, SRC, BCL2, AKTI, JAK2, HRAS, EGFR,
resistance IGFIR, MAPK3
hsa04915 estrogen signaling pathway 10 5.03X10""  HSP90AAI, PIK3CA, SRC, BCL2, AKTI, HRAS, ESRI,
MMPY, EGFR, MAPK3
hsa05207 chemical carcinogenesis- 11 5.96 X107  HSP90AAI, CCNDI, PIK3CA, SRC, BCL2, AKTI , JAK2,
receptor activation HRAS, ESRI, EGFR, MAPK3
hsa05417 lipid and atherosclerosis 11 6.86 X107 HSP90AAI, PIK3CA, SRC, BCL2, AKTI, PPARG, JAK2,
HRAS, MMP9, PTK2, MAPK3
hsa05161 hepatitis B 10 2.16X10™" PIK3CA, STATI, SRC, BCL2, AKTI, JAK2, HRAS,
JAK3 , MMP9, MAPK3
hsa04630  JAK-STAT signaling pathway 10 2.70X 10" CCNDI, PIK3CA, STATI, BCL2, AKTI1, PTPN1I, JAK2,
HRAS, JAK3, EGFR
hsa04151 PI3K-Akt signaling pathway 12 3.29X10™" HSP90AAI, CCNDI, PIK3CA, BCL2, AKTI , JAK2,
HRAS, JAK3, PTK2, EGFR, IGFIR, MAPK3
hsa04510 focal adhesion 10 1.65X107" CCNDI, PIK3CA, SRC, BCL2, AKTI, HRAS, PTK2,
EGFR, IGFIR, MAPK3
hsa05235  PD-L1 expression and PD-1 8 5.09X107"°  PIK3CA, STATI, AKTI, PTPN11, JAK2, HRAS, EGFR,

checkpoint pathway in cancer MAPK3
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hsa04933 AGE-RAGE signaling pathway 8 1.17X107° CCNDI, PIK3CA, STATI, BCL2, AKTI, JAK2, HRAS,
in diabetic complications MAPK3
hsa04625 C-type lectin receptor signaling 8 1.54X107° PIK3CA, STATI, SRC, AKTI1, PTPNI11, PTGS2, HRAS,
pathway MAPK3
hsa04370 VEGF signaling pathway 2.23X107° PIK3CA, SRC, AKTI, PTGS2, HRAS, PTK2, MAPK3
hsa04062  chemokine signaling pathway 9 3.70X 107 PIK3CA, STATI, SRC, AKTI, JAK2, HRAS , JAK3,
PTK2, MAPK3
hsa05167 kaposi sarcoma-associated 9 4.01X107° CCND1, PIK3CA, STAT1, SRC, AKTI, JAK2, PTGS2,
herpesvirus infection HRAS , MAPK3
hsa04919 thyroid hormone signaling 8 4.48X107 CCND1, PIK3CA, STATI, SRC, AKTI, HRAS, ESRI,
pathway MAPK3
hsa05160 hepatitis C 10 1.63X 10" CCNDI, PIK3CA, STATI , CDK4, CDK2, AKTI , PIK3RI,
HRAS, EGFR, MAPK3
hsa05218 melanoma 8 1.11X10™" CCNDI, PIK3CA, CDK4, AKTI , PIK3RI , HRAS, EGFR,
MAPK3
hsa05223 non-small cell lung cancer 8 1.11X10" CCNDI, PIK3CA, CDK4, AKTI, PIK3R1, HRAS , EGFR,
MAPK3
hsa05214 glioma 8 1.49X 10"  CCNDI, PIK3CA, CDK4, AKTI, PIK3RI, HRAS, EGFR,
MAPK3
hsa05224 breast cancer 7 5.58 X107 CCND1, PIK3CA, AKTI, PGR, ESRI , EGFR, IGFIR
hsa05165 human papillomavirus infection 8 4.40X10°° PDGFRB, CCNDI, PIK3CA, STATI , AKTI, TYK?2,
PTGS2, EGFR
hsa04014 ras signaling pathway 7 8.82X10°  PDGFRB, PIK3CA, KDR, AKTI, PTPNI1, EGFR, IGFIR
hsa04072 phospholipase D signaling 6 1.46X107° PDGFRB, PIK3CA, AKTI , PTPN11, EGFR, PIK3CG
pathway
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