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[ Abstract] Objective To analyze the potential quality marker (Q-Marker) of Poria cocos
based on fingerprint analysis, chemical pattern recognition, network pharmacology, and molecular
docking. Methods The fingerprint of 20 batches of Poria cocos was established by high performance
liquid chromatography (HPLC), and orthogonal partial least squares discriminant analysis (OPLS-
DA) was used to screen the main differential components of common peaks between groups. Network
pharmacology methods were used to identify the efficacy-related components. The differential

components were correlated with the efficacy-related components to predict Q-Marker, which were then
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validated by molecular docking. Results The fingerprints of 20 batches of Poria cocos were established, 21 common

peaks were calibrated, and 6 components were identified. OPLS-DA was used to screen 11 differential components,

among which 5 were identified. Network pharmacology analysis identified 15 active components, 33 core targets,

and 57 KEGG pathways. By integrating the results of fingerprint and network pharmacology, polyporenic acid C,

dehydrotumulosic acid, 3-dehydrotrametenolic acid, and 16a-hydroxydehydrotrametenolic acid were selected as

Q-Marker. Conclusion The potential quality markers of Poria cocos were successfully identified by fingerprinting

combined with chemical pattern recognition and network pharmacology methods, providing scientific basis for

comprehensive control and evaluation of Poria cocos quality.

[Keywords] Poria cocos; Fingerprint; Chemical pattern recognition; Network pharmacology; Molecular

docking; Quality marker
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(250 mm x 4.6 mm, 5 pm) ; WA 0.1% B
W (A) -0 (B) , BEEEVEBL (0~15 min,
50%~65% B; 15~25 min, 65% B; 25~45 min,
65%~95% B ) ; FEiE: 30°C; i#: 1.0 mL/min;
M s 244 nm; HERERE: 10 L™,

R EERRHRSER
Table 1. Batch number information of Poria cocos samples

G il G il

S1 170030212-YR181001 [|S11 170030213-YR190106
S2 170030212-YR181002 ||S12 170030213-YR190107
S3 170030212-YR181003 ||S13 170030213-YR190108
S4 170030212-YR181004 [|S14 170030213-YR190109
S5 170030212-YR181005 |[S15 170030213-YR1901010
S6 170030221-YR190101 [|S16 170030225-YR 181006
S7 170030221-YR190102 ||S17 170030225-YR181007
S8 170030221-YR190103 ||S18 170030225-YR181008
S9 170030221-YR190104 ||S19 170030225-YR181009
S10 170030221-YR190105 ||S20 170030225-YR1810010
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Figure 1. HPLC chromatograms of 20 batches of samples
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Table 2. Results of similarity evaluation of Poria cocos
G AR{BLE G AR{BAE
S1 0.986 S11 0.984
S2 0.982 S12 0.984
S3 0.976 S13 0.981
S4 0.983 S14 0.986
S5 0.983 S15 0.983
S6 0.960 S16 0.983
S7 0.957 S17 0.983
S8 0.958 S18 0.988
S9 0.958 S19 0.983
S10 0.956 S20 0.983
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Figure 2. HPLC of Poria cocos and mixed reference
solution
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Table 3. Basic information on active ingredients in Poria cocos

FAMD JRGT AR OB (%) DL
MOL000273 160-F2 IS Hiie ( 160—hydroxydehydrotrametenolic acid ) 30.93 0.81
MOL000275 SALIAES IR (trametenolic acid ) 38.71 0.80
MOL000276 FEHEM (dehydropachymic acid ) 35.11 0.81
MOL000279 WP §55 B ( cerevisterol ) 37.96 0.77
MOL000280 FE 5 ( dehydrotumulosic acid ) 31.07 0.82
MOL000282 A ( ergosta—7,22E-dien-3beta—ol ) 43.51 0.72
MOL000283 TR E A ( ergosterol peroxide ) 40.36 0.81
MOL000285 FEERC (polyporenic acid C) 38.26 0.82
MOL000287 Wi fLER (eburicoic acid ) 38.70 0.81
MOL000289 RETR ( pachymic acid ) 33.63 0.81
MOL000290 HEEHIRA (poricoic acid A ) 30.61 0.76
MOL000291 HEEHIRB (poricoic acid B) 30.52 0.75
MOL000292 HEEHRC (poricoic acid C) 38.15 0.75
MOL000296 WHMERHIC (hederagenin ) 36.91 0.75
MOL000300 FE AL ( dehydroeburicoic acid ) 44.17 0.83
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Figure 5. PPI of core targets
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Table 4. Information on the top 20 signaling pathways
£l TR PR SEPEH P
hsa05205 JEIE TP IR 28 (proteoglycans in cancer ) 13 230% 107"
hsa05200 JARERTIEAE ( pathways in cancer ) 15 3.40x 107"
hsa04664 Fe epsilon RI (E5HE (Fe epsilon RI signaling pathway ) 8 1.50x 107
hsa04919 FUR IR Z G 28 (thyroid hormone signaling pathway ) 8 5.70x 107
hsa04071 {558 (sphingolipid signaling pathway ) 8 7.70x 107
hsa04151 PI3K-Akt [E 50 % ( PI3K-Akt signaling pathway ) 11 1.50x 10°°
hsa04012 ExbBfF 5 ( ErbB signaling pathway ) 7 2.00x 107
hsa05161 CZHTYE (hepatitis B) 8 2.80x10°
hsa05214 BT ( glioma ) 6 9.10x 107
hsa04670 IS N 232 (leukocyte transendothelial migration ) 7 1.00x 107
hsa04917 fEFLZ {5 588 ( prolactin signaling pathway ) 6 1.40x 107
hsa04611 I/ MMRTE ( platelet activation ) 7 2.00x 107
hsa04380 WE 4534k (osteoclast differentiation ) 7 2.10x 107
hsa04015 Raplf5 5@ ( Rapl signaling pathway ) 8 3.10x107°
hsa04914 ZA A S i OB ke ( progesterone—mediated oocyte maturation ) 6 3.80%x 107
hsa04930 HEHERIA (type 11 diabetes mellitus ) 5 5.70% 107
hsa04915 W Z {5 S (estrogen signaling pathway ) 6 7.00x 107
hsa04660 THIMZ AR5 S (T cell receptor signaling pathway ) 6 7.40% 107
hsa05231 JeaiE HR A IRAE A ( choline metabolism in cancer ) 6 7.80% 107
hsa04668 TNF{5 53 #% ( TNF signaling pathway ) 6 1.00x 10
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Figure 6. Visualization results of GO enrichment analysis

omicshare.com/tools/ ) ¥ KEGG & 0 Mrah R ubfT
AL, AR 7,
234  “Boy-—¥esEzT WstE

B DR ARSI ST 20 2515
S A Cytoscape 3.2.1 81, 22 Merge #5514
A - R E T Mg ([K8) o M4
Ief & 68 A1, WA 15 MIETERS . 334
BRI 20 SR o 19 A BEAR S W e

https://yxqy.whuznhmedj.com

SIS R R E A VA 45 3 B0 3 % S IR T e
9 H B
2.4 SrFRHEWIE

W TR SR RS A A AR o b, B E
11510 (IREFR B) | 13 50 (LA E5HR) |
14 50 (PREFR A) . 16 5 (JEEFR C) AN
21 S (FAZEHIIR ) RASIR] P AR iy A
XSG BAT R AR (8] 22 ek, A7
Q-Marker [ AT U5 B UEPEEESR s 4% 24 B~ AT
AR, EEREMR ., LM C. 16055k
PAZSHTIR . WY HS A 2 S 1 B IR SR E U 2550
OAOG, ARBLH RAF A ERFAE


https://www.omicshare.com/tools/

1488
hsa0520S i H 1 46 11 4 [ ]
hsa05200 FERE 9352 [ )
hsa04664 Fe epsilon RIfS i L
hsa04919 FURARHE 5 53 *
hsa0407 1 #5175 53 L4
hsa04151 PISK-Akf Sl [ ) HPH
hsa04012 Erb B 25 L] * 30
s ® 75
hsa05161 Z AT 5 L4 ® 100
hsa05214 JiE R d ® 5
hsa04670 PN N BERS L4 ® 50
hsa04917 fEFL 215 0 L P
.
hsa04611 Ifl/IMR T 1 L] 1010
75%10°
hsa043808% 15 41431k L 50x107°
hsa04015 Rap 1155 530 8% ) 25x107
hsa049 14 2 4 5 ) 91 41t A2t .
hsa04930 IT UM HR A
hsa04915 WEHCH {54530 B L
hsaO46607T 52 {45 5 .
hsa0523 1 JiAE i E A1 R i .
hsa04668 TNF{7 45 L4
0.00 0.05 0.10 0.15

WHERT

E7 KEGGIESBEATMHLER
Figure 7. Visualization results of the KEGG signaling
pathway
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Figure 9. Molecular docking model diagram of the core target PIK3CA and its ligands
iE: A.PIK3BCAL 160~ & AMNEFEL; B. PIK3CAL XA L3 @ ; C. PIK3CALMAF B ; D. PIK3CAL # 5 C,
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YERIDL 5 FIH PyMol R A45%t 3 F- %4545 R A7 m]
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Table 5. Binding energy of molecular docking (kcal/mol)

BT 24 R MAPK3 PIK3CA  TNF ESR1
HEmC -7.92 -8.60 -7.71 -9.02
AZE TR -9.66 -9.99 -7.00 -8.96
16 o —-FRENZHTIR - -9.12 -8.73 -6.94 -8.30
LA R -8.32 -9.02 -6.25 -8.67
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