. 2696 * $ BB 2021458 $£52% BIH  Chinese Traditional and Herbal Drugs 2021 May Vol. 52 No. 9

ET GC-MS B 7 7 iE S ME AIRZE TN HVAE L HREFREY
(Q-Marker)

ApnF Y, IR KRR ERRL AWM= B AL BREEL B OWHLY, 2 OFT
1. R R 2y K255 e, )1 BB 611137

2. VLG R R R AR s S E e =, VIV A 330004

3. BRPEHERZ RS 2550, B R 712000

?Iﬁ . BeY TN KR AR EY (quality marker, Q-Marker). F53%  SKRA GC-MS Al 24 V345 K b 22 o, B
PR R -FE G . B - A EAEMGE . - - R R 4. S -2 AU A P 4R TR 24 U 3% & Q-Marker, 43

?Xﬂ%@“lﬁ Q-Marker AEWTE M, 2 5 SCHERACIE Q-Marker A 341 . 44 18 #LK 4 VAFE K I GC-MS W3k 18 7 5 MEE %

gy, LA i)y Q-Marker 348 A 430X 4 25 B2 43 #r, TN BE A P iR 5 10 K P9 B 24 VA9 R T Q-Marker, Q-Marker

{EH T80 45 PIK3R1. CHRMI1. CHRM2. SRC. CREBBP, it & 2@ M ULEHE 40 M B 2207, A0 T K 2

MHFE. SFEUL ATFUMR. Bt bk, BRMET KRGS R REAIMER: A FRETREARAR. T AN S0

HABIFMEEAGES, AISIEHE K Q-Marker B UF AWM, SCERIEIE T Q-Marker 3. 538 TR Q-Marker

SR VA R R R R T ST 2 VR R TR S VA B T R

SRR MVTERM, RERE: GC-MS; MM, />, THIERKARE,; A AR

FESES: R283.6 XEkFREIE: A XERHE: 0253 -2670(2021)09 - 2696 - 11

DOI: 10.7501/j.issn.0253-2670.2021.09.020

Q-Marker prediction of volatile oil of Angelicae Sinensis Radix based on GC-MS
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Abstract: Objective To predict the quality marker (Q-Marker) of the volatile oil of Danggui (4Angelicae Sinensis Radix, ASR).
Methods GC-MS was applied to detect chemical components of volatile oil of ASR. Network pharmacology was used to construct
component-target network, protein-protein interaction network, component-target-pathway network and target-tissue network, so as
to predict the Q-Marker. Molecular docking was used to verify the biological activity and literature was consulted to confirm the
effectiveness of Q-Marker. Results Five common components were obtained from 18 batches of volatile oil of ASR in GC-MS
analysis. Further network pharmacology analysis of the common components showed that trans-ligustilide and 3-butylidene-1(3H)-
isobenzofuranone were predicted as Q-Marker. Q-Marker played pharmacological effect through acting on core targets PIK3RI,
CHRM1, CHRM2, SRC, CREBBP, which were distributed in cerebral cortex, gallbladder, smooth muscle, prostate, urinary bladder,
amygdala, basal ganglia, and hippocampal formation through one important pathway of regulation of actin cytoskeleton. The

Q-Marker of volatile oil of ASR had a good binding ability with the core target, reflecting the good biological activity, which was

RS EHER: 2021-03-03

EEWE: FHXERRSEIELTE (81703720); T4 AR & L1 (20194ABC28009)

TEEBN: WINF (1988—), o, A, Eﬁﬂh A5 L E . BRI .

HEEEE: W, B, #d%, WA, EENFHPHIFE TE,. HEORPITC. Tel: (0791)87119032  E-mail: mingyang26@126.com
T, Lo Wit IR, FENERAHIFIFEHT. Tel: (0791)87118645 E-mail: cat689apple@ 163.com



FEH 2021FE58 $£52% W Chinese Traditional and Herbal Drugs 2021 May Vol. 52 No. 9

© 2697 ¢

confirmed by the literature. Conclusion The predicted Q-Marker can provide the material foundation for the establishment of

quality standard and the quality evaluation of volatile oil of ASR.

Key words: volatile oil of Angelicae Sinensis Radix; Q-Marker; GC-MS; network pharmacology; molecular docking; 3-butylidene-

1(3H)-isobenzofuranone; trans-ligustilide
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Fig.2 Common components of volatile oil of ASR
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Table 1 Common ingredients information

A R fr/min FHX 5/ %
R 5.008 4 2.087 1
PAWAY e S X v N L) 13316 8 0.7372
BT 2 M 20.542 4 0.198 1
TR R 26.6359 4.164 3
BEA A S 29.030 7 87.483 8
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WL 3-3% 4 (phosphatidylinositol 3-kinase regulatory
subunit alpha, PIK3R1, degree 16). #{LIAF 321k
5 % CCR5 (C-C chemokine receptor type 5, degree
13). BUEIK B 2 (Activation peptide fragment 2,
F2, degree 11). Jif ¥ 5 K I & IR & 1 ¥
(proto-oncogene tyrosine-protein kinase Src, SRC,
degree 11). FEHKLMALHHSZ A M1 (muscarinic
acetylcholine receptor M1, CHRMI, degree 10).
CHRM2 ( degree 10 ) . CREB 4i & & H
(CREB-binding protein, CREBBP, degree 10).
233 GO 5 KEGG E#H70# &BH R IEF
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SNT, BFEAEYIERE (biological process, BP). 4)
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Table 2 Go enrichment analysis results
29 ID LR Ty Re FE DRI %L

BP  GO:0043550 f5 B SAHES M IIHYT (regulation of lipid kinase activity)
BP  GO:1900182 [/ M40 A% & A2 [ IE 83 (positive regulation of protein localization to nucleus)

BP  GO:0014068 TfEBENLES 3-8 {55 M IEYH#E (positive regulation of phosphatidylinositol 3-kinase signaling)

3
3
BP GO:1903829 A& [ 5 AL IEYHTE (positive regulation of cellular protein localization) 4
3
3

BP G0:0007207 WifiRHG C-0E G & EMHEE SMERARSZ /415 5@ (phospholipase C-activating G protein-

coupled acetylcholine receptor signaling pathway )

BP GO0:0019216 fgmXitit #2115 (regulation of lipid metabolic process)

BP  GO:1900180 & [1/5i M 41 A% & 7 1% (regulation of protein localization to nucleus)

BP GO:0051049 ZHAINF£IE YT (regulation of intracelular transport)

BP GO:0014066 TAEBENIEE 3-WE (55 4 S 1% (regulation of phosphatidylinositol 3-kinase signaling)
MF GO:0005158 Ji# &% %4454 (insulin receptor binding)

LI RRFRSZ ARG (acetylcholine receptor activity )

MF GO:0004435 WARELNLEE#EAREE C 351 (phosphatidylinositol phospholipase C activity)

MF  GO:0004629 /5 C &M (phospholipase C activity)

MF  GO:0004993 G & [HBLIMNIE &R Z A5 (G protein-coupled serotonin receptor activity )

MF  GO:0099589 5-# ik 4 (serotonin receptor activity)

MF  GO:0099528 G & BN &3 i 52 4% (G protein-coupled neurotransmitter receptor activity)
MF  GO:0016907 G & [ H Bt ZBEAEH 32 /4751 (G protein-coupled acetylcholine receptor activity)

MF GO:0015464

b

CC GO:0098981 RHTHEEZR filt (cholinergic synapse)
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#*3 KEGG FSBEER
Table 3 KEGG signaling pathway results

ID %5

KEGG {5518 H

B R A

hsa04810
hsa05167
hsa05203
hsa04024
hsa04725
hsa04919
hsa04611
hsa05161

JERS E 2 Mt (cholinergic synapse)

M/MRCEE  (platelet activation)
AT 4 (hepatitis B)

WBh & A IA-E 28T (regulation of actin cytoskeleton)

B UG ARG AE IR 2 99 B B4 (kaposi sarcoma-associated herpesvirus infection)
JREFBUEAER (viral carcinogenesis)

cAMP {55 (cAMP signaling pathway)

FOR RIS 215 5B (thyroid hormone signaling pathway)

W W W W ~ b~ B W

FUEVEA . cAMP [Z55@ 2, BRI 7
AR 5 AT B A 1 I 3 PRk BT TREIE T 5
H .
234 For-SES-EEE A K 3 AN EE R
7 AN EERE A 8 Ak, 7E Cytoscape 3.2.1 A+
PR RS- B -l N 2 ], LB S (B VR
AR RS, SREFETEAT SRR OCEE S,
ST AR, T RUOMRER KN,
PLAG T BE . GEESHERE (degree) NZ

FAl, SHEANES (degree 6) FIT JiFEHK A Mg
(degree 5) AR MMIEREE, HIKEANEST
A7 2K N BB A A 24 I R ) Q-Markero 7 MK
4 5 Fp PIK3R1 (degree 90 CHRMI1 (degree 7)
CHRM2 (degree 7). SRC (degree 6). CREBBP
(degree 5) HEFEER A, KX 5 MESRERIC
NEIL, NGRS 8 KIEE VLS AR
BRI (regulation of actin cytoskeleton) F¥JJE{E
N5 NERKAE, RN EEREE
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235 ZOEAHA S H The Human Protein ‘{ha‘:us s gal‘der
Atlas $¥5 2SI A 4K 5 A% 0 #E 57 PIK3R1.CHRM1
&5 _4F 40
CHRM2. SRC. CREBBP [{J4H 41 Ak, F# tsv 6 HME-ALMKE

MO, L3RG 305 S5ZHZ (tisssue) #dE, Xt
HARhRIEE KT 10 WHLAT A0, TRk 147
SH4E; B Cytoscape 3.2.1 ?Xﬁ‘*’]i_ﬁﬁ m-2ZH 2K
f%. W 6 (REOFETE mAEZ O A B
AR AMA RS ER T, R IMGEREE

j(/J\) #E S -H ML R, CREBBP 5 53 ANMHZUAH
ia% PIK3R1 5 50 MHLMHIER, SRC 5 32 4
HYUHER, CHRMIL 5 7 MHZUWHER:, CHRM2
5 5 MHGMER:: EEUSERRKMALR, 50k
KM iz JZ (cerebral cortex) IH#E (gallbladder). -
JE WL (smooth muscle). RAIFIMR (prostate). B/t
(urinary bladder). BkiA (amygdala). FEFCHIZE

Fig. 6 Network of target-tissue

75 (basal ganglia). #§5 C(hippocampal formation),
454 The Human Protein Atlas Z# & 1 RIA &= AH,
THRZOHSESHANEEE, Wk 4.

#0155 PIK3R1. CHRMI. CHRM2. SRC.
CREBBP fE KMl e J= HFE. ~FHEIL. ATsIfR. 1%
Bt kAR, JEERAE T S I 8 N, #
IS ESPIIEARTE 15 DAL, HoA K 2 IR A & 5%
w, PHIMEN 29.95.

24 SDFXHESH
24.1 ZAREEARG IR Q-Marker ZAS P
5T IGHBKA B NEC A, 1£ PubChem #ffs FEUTR

R4 BOBRBEANHERIEE

Table 4 Main distribution tissues and expression levels of core targets

BEHR AZVEE REE CEHME| ERN  HIVRE REE CPHE| ENR HAE  RiLE PHME
PIK3R1 KEE 5030 2995 |CHRMI  ®i%IfE 2820 2043 | PIK3R1 FERHETT 2430 1895
CHRM1 Ksif)E 3470 SRC AFIRE 19.90 CHRM1 EJEMET  22.00
CREBBP Kfisif)z  18.80 CREBBP  fi%ifi# 1840 CREBBP HJEMEAT  17.50
SRC KW= 16.00 PIK3R1 FIFIE 1520 SRC HEERMATT 12.00
SRC JHEE 4210 26.75 | SRC JB% b 2640 21.15 | PIK3RI iff% 24.00  16.65
CHRM2 flHEE 25.50 PIK3R1 JEE B 25.20 CREBBP i#31 17.10
CREBBP fH%E 21.30 CHRM2  Ji5hk 14.00 SRC Ly 11.30
PIK3R1 JHZE 18.10 CREBBP [k 19.00 CHRMI 5 14.20
PIK3R1 P 36.30  28.33 | PIK3RI kR 26.00  17.30
CHRM2 P 32.80 CREBBP  Jm#kfk  17.20
CREBBP -~FE/L 17.00 CHRMI mtkfk 1320
SRC SEE AL 27.20 SRC fbkik  12.80
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# 3D 5t sdf M SCHF: L HE A PIK3RI1.
CHRM1.CHRM2. SRC.CREBBP Jy%1k, £ RSCB
PDB 4l RO IR RE N7, RS HER ST
3D 45, F# pdb kg CHF; K RSCB PDB #idf
JEE 45 556 B IR AR Cunique ligand) 7B X &AL &
wen, IR 5, NEXEBAEY 3D 451 sdf
¥, Openbabel 3.1.1 B Hutk &4t%

3 SZARRIBCARBEAT 257K N DN AbEE, I
PASEARTEMESL &5, #F AutoDock-vinal.1.2 Hi3iA
RT3 TR, RIS 2R as &
fe, ZRNE 6. SiHae /N HSUIREL, ik
TR 5 53R EE A . Pymol2.4.0 BAFBEAT 4 F 5T 2
ATAALALEE ;. Q-Marker SH#E S B L5 A E LK 7

% 6 AutoDock vina it 4R

242 Iy PABS WAL AutoDockTools.5.6 4 Table 6 AutoDock vina calculation results of ligand and
x5 HL-MBUEAMER receptor
Table S Information of targets-control compounds R 4545 f/(keal-mol ™)
HA xR EY feah PIK3R1 CHRM! CHRM2 SRC CREBBP
PIK3R1 FH =M (glycerin) = —4.4
CHRM1 H=F (glycerin) = -3.5
CHRM2 W H:ARE T (methscopolamine) FREE R 6.0
SRC W% PE (phosphonotyrosine) R AN 5.1
CREBBP  (3R)-N-[3-(7-methoxy-3,4-dihydroquinolin-1(2H)- 204 —7.4
yl)propyl]-3-methyl-2-oxo-1,2,3 4-tetrahydro- f N -6.3 —6.0 -6.0 —48 5.1
quinoxaline-5-carboxamide (204) TIRIEERAEE  -6.3 —6.0 -6.0 —48 5.1

PIK3R1 vs A TG

CHRMI vs BaA N 3

CHRM2 vs EA 4 i

SRC vs HiA PTG

CREBBP vs A A fig

7 REMNEESERS FIHEE
Fig. 7 Molecular docking map of trans-ligustilide and targets
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(B IR, RG4S G R B . BA YNGR, S5 RA L affinity {65047,

PS5 T 5 JE K N B AL 22 Z5 A AR AR 43 7
I, WHEZRALEE, FENRREWS5EAR
SiERe I3, Bk, FTAL TP AR R B N S
(trans-ligustilide) 153X 14

Q-Marker FEA NS, T MEEELABES PIK3R1,
CHRM1 454884 8 26.371. 25.115 kJ/mol (6.3
—6.0 kcal/mol), UXIHEALEWIN = BERMESE /N, A
XN =R, Q-Marker 5 PIK3R1. CHRMI MZ56&
Re I U BEAAEE. TIAHEERA S A L R
TAESE i CHRM2 454 RE#E N 25.115 kJ/mol(—6.0
keal/mol), X 3 ML&EWE CHRM2 M4 &EeI—
o BEANER. THAEBKAESS SRC. CREBBP /Y
GELRE N 20.092. 21.348 kJ/mol (—4.8. —5.1
keal/mol), HLXTHEMEWVIBEIR LIS 204 M4 G
K, Q-Marker 5 SRC. CREBBP (K45 & 687159 Tk
RizbEs 204, — KIS, 45668 affinity {H/N T
16.743 kJ/mol (—4.0 kcal/mol) I}, 2 BHRCAALA Hiom

Q-Marker BaAS I EE . T M BE 0K P R 7EAZ O 5 E
BRIFI AR, R\ M 2 5% K
Q-Marker A BIF AP

2.43 Q-Marker A 3HEAE  FIT Q-Marker R
U (R A s P S o0 T ROR A DABGHIE, A
A SCHRVEE o A SCHR A48 J5 29348 Kl Q-
Marker 250 VER KBBIH W#R 7. SCilke, B8
AWERE TIEHEBR A B R P L. BUSIE
Bt 5. dEMKIEER, S5HNMAZ S0
CRIRZE HHEE. Il ArIAR. B bk
FLRMATT i) FA—8, RO TOM I &R
gi. MR RS EHEAG. PIME RS, BgiE
ARG, RIFEENFFREMZRAER .

1208 i PIK3R1 AR IR LS 33508, %R
BERAOREAE EEER, ©5EE. RERESK
F SRS B, CHRM1 5 CHRM2 Ny & 2.k
ARBSZ A4, & SRR A LR, CHRML A

%7 Q-Marker XEHMEE

Table 7 Literature information of Q-Marker

Q-Marker ZHZ fEH W7 FH SCHR
AN XARETFEIN RPN, LEERETR T i 23
ik £ b TR AH A A0 B R TR -3 SR EEE T LR 24
R iz A 5 R vh 2 R & B P A B e B s v, $R i S A28 i e 24
UM Zf Bk X #H & TG Y 6e
i p 2 F AR E M i EmA S 25
i p 2 wE AR E BRI 26
K FEAR SR M A 2 2 s TR — S LA BB (NOS) RiA & M HEHE M. R msig 27
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[iiEZ 510 Z e P 5 D R 1 4 e 34
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PR 2R A 1E P S5 Q-Marker #2315 FAH < .
3 e

A 256 K F K 28 SR TRE SR UEE R s
GC-MS J7iE5 T 18 L S IR R AL B oy, 3k
15 5 MLH BT, e BB R o LR
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5 TR R R ARG G, CTRIRG
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FfE e fa i Q-Marker N 2594 i 1) 5t & 0T

My BB TSR ST B E YD S AR . AR ST Y

M Q-Marker NEEARNIR S T I EEBK A B, [F
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