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Prediction of Q-Marker in Perilla frutescens (L. ) Britt based
on UPLC fingerprint and network pharmacology
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Abstract : This study aims to analyze and predict the potential quality markers of different parts of Perilla frutescens(L. ) Britt
based on UPLC fingerprint analysis method and network pharmacology. The fingerprints of 15 batches of P. frutescens leaves
and 14 batches of P. frutescens stems were established,and the components and contents of P. frutescens leaves and P. frutes-
cens stems from different places of origin and batches were compared, and the common peaks and non-common peaks of differ-
ent parts of P. frutescens were calibrated. Through network pharmacology to construct the visualization of 'target-protein’ inter-

action network in P. frutescens,a 'component-target’ network diagram was constructed to predict Q-Marker in P. frutescens. In
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this study,a total of five components were detected in the fingerprints of different parts of P. frutescens,among which rosmarin-

ic acid,caffeic acid,luteolin-7-0-glucuronide and luteolinl-7-O-diglucuronide were common components of P. frutescens leaves and

P. frutescens stems ,and apigenin-7-O-glucuronide were unique components of P. frutescens leaves. Fourteen core targets including

MAPK1, PIK3CA were screened by network pharmacology. GO and KEGG functional analysis of these targets showed that TNF,

COVID-19, lipid and atherosclerosis signaling pathway were involved, and “component-target-pathway” “network was finally con-

structed. The top four target proteins and four components were selected for molecular docking verification, The results showed that

there was a very good binding performance between the components and the proteins. Based on UPLC fingerprint analysis and net-

work pharmacology ,rosmarinic acid, caffeic acid,luteolin-7-0-glucuronide and luteolinl-7-0-diglucuronide were predicted to be po-

tential Q-Marker for different parts of P. frutescens. highlighting the synergistic interactions of ‘ multi-component multi-target multi-

pathway’ in P. frutescens ,which provided a theoretical framework for the quality control of P. frutescens ,and also provided a robust

foundation for the subsequent material basis and mechanism of P. frutescens.

Key words:; Perilla frutescens (L. ) Britt; UPLC fingerprint ; quality marker ;network pharmacology ; chemical composition
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Table 1  Sample information of different parts of P. frutescens

B G5 7 2kt it HE b G5 g 2kt it

Sample No. Origin Medicinal material ~ Batch No. Sample No. Origin Medicinal material ~ Batch No.
s1 WiTE i 220701 S16 % ESiNil A211117
2 i) EPiNis 220804 S17 WiEs PN 2212140
s3 Wi PN 230302 S18 Wirg EDiNil 20171102
4 e iU 32622015 S19 B[ EPiN i 2004014
S5 ] EoiNis 211103 S20 W HE £ PN 200701
6 Wi Rt 220301 s21 Wee E PN 210601
S7 Wi EoiNne 220501 S22 i il 221102
S8 WiTE EiNE 221101 S23 WiwE E PN 230102
s9 W N 230102 S24 biNEg] EPIN 2004015
S10 WirE iU 20210401 825 Wi EPiNid 2301058
S11 W £ 230102 S26 ] EPiNi 222100412
S12 Wi eyt 22111 S27 W He £ PN 2022032402
S13 W 2ot 220301 S28 Wird Eiviil 21120904
S14 1L PNy 20210401 829 IR ESiNid 210522
s15 bANi] iU 20230106

1.3 ZEFRFREEPAISELE LR
1.3.1 A&k H &

R b A5 6, BT AR IT AL 4 50 5 R 2 PRI
FEARIAR 0.5 ¢ B 100 mL HEJE M, in A 409% H it
PR 60 mL J5 % E IR E Bl sk, /i E 1 h 5
M PRE 1 b BUR R A, FRRFRE, ] 40%
SN R PR FE5T U8 . BRI E T RSO L
Lk 3 000 r/min B0 10 min B SR ECH ,£0.22
pm AL 8, 1S .

1.3.2 sTB&IERHE

FE R A0 B i &, FH 40% W s W0 it
S35 B2 2 0..066 1 mg/mL MIMERR ¥ ,0. 490
0 mg/mL A JRH K -7-0-4 % W R IR 1T I ,0. 214 2
mg/mL A R B -7-0- 77 7 WE I R 115, 0. 520
0 mg/mL 2% F RV W, 0. 404 0 mg/mlL FE3EE-7-
O-H0 R BERE R T I W
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(2.1 mm x 100 mm, 1.8 pm) ;i ahHH A(LELNF) ,
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nm; i 0.3 mL/min; #H#FEE 2 pl,
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o PE , Be PRI APl “ Homo Sapiens” , 3¢ & e {8 {7 X
[F] 4 =0. 900 , If: Bajic 7 25 15 ) 345 PPI 4% 11
W H A Cytoscape3. 7. 2 FAF R4 7] WAL Ak 21 53
Bro
1.4.3 GO 4= KEGG b5 £ 947

B AT B B A% O B8 5 David B3, 3£ B
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CC) MHEA FEHT Y 25 B 47 2 I AK (gene ontolo-
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Table 2 Linear equation, correlation coefficient and linear range

g LT

Component Linear equation

LEESES

Correlation coefficient (r)

S5

Range of linearity ( mg/ml.)

WIMERR Caffeic acid Y =3 x107X-134 94 0.999 8 0.000 246 ~0. 066
*E%%J'O?gﬁﬁﬁﬁgﬁﬁ Y =9 x 10°X-142 638 0.999 3 0.014 3 ~0.241
Luteolin-7-0-diglucuronide

’%%iﬁ'o'ﬁ%ﬂ%%&m Y=1x10"X-212 797 0.999 0 0.008 08 ~0.404
Apigenin-7-0-glucuronide

*E%?J'O'ﬁﬁﬁﬁkﬁ Y =8 x10°X-128 767 0.999 4 0.009 80 ~0.490
Luteolin-7-0-glucuronide

%1% 752 Rosmarinic acid Y=2x107X212 797 0.999 0 0.005 20 ~0.520
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Fig. 1 UPLC fingerprints of different parts of P. frutescens

F:A ;B A, Note:A:Leaf;B:Stem.
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Fig. 2 Control characteristic chromatogram of different parts of P. frutescens

e A B 1 UNMERR ;2 AR FR R T-0- R A IR 1T ;3 : A PR R -T-0- A BRI TR TY ;4 SR K -T-O- i A M TR 1T 55 . R i B R
(Kl 31[d), Note:A:Stem;B;Leaf. 1;Caffeic acid;2 ; Luteolin-7-O-diglucuronide ;3 ; Luteolin-7-O-glucuronide ;4 ; Apigenin-7-0-glucuronide ;

5 : Rosmarinic acid ( Same as Fig.3).
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3 SIS HEm(A)FBE>Eam(B) K UPLC B
Fig.3 UPLC fingerprints of S15 sample (A) and mixed reference substances (B)
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Fig. 4

" Component-target" network diagram
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2.2.2 PPl M & H#F FHROBR . WE degree H =10 H R T M iz
W 4 Ao K BN 79 MEIBE S S String R (18) M A% 0 #8 A0 8 25 1, e A5 8] 14 A%

Bl e, 34T PPL 28 &1, JFE AT Al Ak o007, Gl OB (R 3) .

5 o IR SRR R R AR R AR b

5 ER-ZEREEMENALE

Fig. 5 Visualization of protein-protein interaction network

R3 UAMROBSNT REE
Table 3 The node degree values of 14 core targets

i LiUPsy o W
No. Target Full name Node degree

1 PTGS2 A FIAR R Nt Bk 5 2 Cyclooxygenase-2 36

2 TNF IR IRBE R F o TNF-alpha 45

3 CASP3 B K 2E il -3 Caspase-3 30

4 EGFR 4 K B T3 erbB-1 Epidermal growth factor receptor erbBl 35

5 ESRI W25 /-1 Estrogen receptor alpha 29

6 MMP2 FL 5 4 )& IKT 2 Matrix metalloproteinase 2 21

7 MMP9 JL 5 4 J@ K 9 Matrix metalloproteinase 9 33

8 TLR4 Toll ££5Z1& 4 Toll-like receptor 4 29

9 MAPK1 MAP #fiff ERK2 MAP kinase ERK2 20

10 STAT3 {5 5% S 7 F%E F 3405 T 3 Signal transducer and activator of transcription 3 32

11 MAPKS8 c-Jun LR Vi i 1 c-Jun N-terminal kinase 1 21

12 12 44 %2 Interleukin-2 26

13 ERBB2 ZARTE 1 W SRR I} erbB-2 Receptor protein-tyrosine kinase erbB-2 24

14 PIK3CA  ®BEIREEALEE 4,5- " BER 3-JU A AL V217 o WA PI3-kinase pl10-alpha subunit 19

2.2.3 GO #= KEGG #h#t'5 & o 47 GO 1 KEGG &4 5347, 15 5] GO 43 Mk R (WL &l
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Table 4  Binding result of components with its key targets

fe oy 254 6E Binding energy (kcal/mol )
Compound PTGS2 TNF CASP3 EGFR
MIMERR Caffeic acid 6.44 6.73 7.0 6.83
K% BL Rosmarinic acid 7.93 -6.99 6.73 4.63
ARBRHEZR-T-0- A A B e 1
Luteolin-7-0-diglucuronide 4.4 =338 615 782
AP HIZ T -0 G I R 9.3 7.8 7.14 7.26

Luteolin-7-0-glucuronide
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9 ERFUNSEXEEIMIEER
Fig. 9 Docking results of active ingredients in P. frutescens with key targets
T A WIMERR-CASP3 ;B KRB R-7-0- ZH B BERERR 11 -EGRF ; C . R BRREZR-7-O- ) B FHEEFR 11 -PTGS2 ; D : ;R ¥ FHR-PTGS2 . Note: A : Caffeic
acid-CASP3 ; B ; Luteolin-7-0-diglucuronide-EGRF ; C ; Luteolin-7-0-glucuronide-PTGS2 ; D ; Rosmarinic acid-PTGS2.
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