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Prediction of potential quality markers (Q-Marker) for Zaoren Anshen Capsules
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Abstract: Objective To establish a high-resolution mass spectrometry method for rapid identification of chemical constituents of
Zaoren Anshen Capsules. To predict and analyze the quality markers (Q-Markers) of Zaoren Anshen Capsules based on ultra-high
performance liquid chromatography coupled with quadrupole/electrostatic field orbital trap high resolution mass spectrometry (UPLC-
Q-Exactive Focus MS/MS technology) and network pharmacology. Methods UPLC-Q-Exactive Focus MS/MS technology was used

to qualitatively analyze the chemical components of Zaoren Anshen Capsules in both positive and negative ion modes. The identified
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components were imported into the SwissADME database to retrieve their target proteins. Targets related to insomnia were collected
from GeneCards and OMIM databases, and a "component-disease-target" network was constructed using Cytoscape 3.7.2 software.
Protein-protein interaction (PPI) networks were established through the STRING database to screen core components and core targets.
Gene ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analyses of shared targets were
conducted using the DAVID database. Molecular docking was employed to predict the binding affinity of core ingredients and key
targets. The Q-Markers of Zaoren Anshen Capsules were preliminarily explored. Results A total of 147 chemical constituents in
Zaoren Anshen Capsules were identified through UPLC-Q-Exactive Focus MS/MS. Database integration generated 35 active
components with target proteins and 644 insomnia-related targets. Among them, gomisin E, epi-cryptoacetalide, schisandrin B,
schisandrol A, schisandrol B, schisandrin A, and magnoflorine were identified as core components for treating insomnia. Protein kinase
B (AKT1), tumor necrosis factor (TNF), signal transducer and activator of transcription 3 (STAT3), B-cell lymphoma/leukemia-2
protein (BCL2), and Caspase-3 (CASP3) were identified as core targets. These components acted on 15 signaling pathways, including
those related to neurodegeneration, growth hormone synthesis, and chemokine signaling. Molecular docking results indicated that epi-
cryptoacetalide, gomisin E, schisandrol B, and magnoflorine exhibited strong binding activity with core targets, making them potential
Q-Markers of Zaoren Anshen Capsules. Conclusion Zaoren Anshen Capsules may exert therapeutic effects on insomnia through key
components such as epi-cryptoacetalide, gomisin E, schizandrin B, and magnoflorine, by acting on targets such as AKT1, TNF, STAT3,
and BCL2, and by intervening in pathways such as neurodegeneration-multiple diseases, Chemokine, and FoxO.

Key words: Zaoren Anshen Capsules; UPLC-Q Exactive Focus MS/MS; network pharmacology; molecular docking; Q-Markers;
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R1 B CLRHREDUFR S UPLC-Q-Exactive Focus MS/MS %
Table 1 Identification of chemical constituents of Zaoren Anshen Capsules by UPLC-Q Exactive Focus-MS/MS
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3270862, 1470441
61 UE3-O-ZBME  CaHxaOrs 2607 5931512 5931512 0.00 [M—H 2850399, 2570454,  FHY~
1850600
62 6"dihydrophase CsHsOw 2637 8713030 8713035 057 IM—H] 6071674, 4271034,  B&Y"

oylspinosin

3070624
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L . , ) B 7 [ TN 1 A BT I .
e WEH) Y #min ) ) X109 Bt BT Ame) R
63 - FEREHRE  CeHeOw 2644 8733176 8733164  —137 [M-FH]™ 3510861, 3270860, MY~
# 2970758
64 OSHHILB G CxHuOn 2710 5511195  551.1199 073 M—H 1450287, 1350442, F15
1230437, 1080206,
72918
65 epi6" (-Np-D- CuHsNOn 2737 9442819 9442814  —053 IMHH]" 7642172, 489.1395. [ivem
lucopyranosyl) - 3930966+ 3270860,
2" 3" dihydro-2"-oxo- 2970753
3"-ylacetate spinosin
66  (HIKEML CoHOs 2739 387.1802 3871797  -129 MHH" 2990907, 3231273.  FkT
3311173+ 3551530
67 RREATRANE CioHigOs 2746 3730929 3730930 027 M—H]  1930347. 1350441 A
68 EFISHTE CisHisOs 2750 3730929 3730931 054 M—H] 1350441, 1340461 Fiz
69 O-FEIE AR CxHaO1 2771 7832142 7832149 0.89 M—H]" 6071641, 4271009,  FY~
3250732, 3070598
70 6"(}phascolspinosin -~ CsHsoOno 2773 8692873 8692877 046 [M—H 8392769, 607.1660. Y~
427103 5. 3070630
71 6"benzoylspinosin CsHasOl6 2779 7111931 7111931 000 IM—H] 4271025, 3070614 iz
72 HUEPHRRB CyHnOr6 2805 7311618 7311616  —027 M—H 2930455, 1850235,  JI&
1350440, 1080198
73 FHEEC CasHaOro 2838 4910984 4910984 000 M—H] 1350440, 1090282, &
729918
74 KRR AN CxHuOn 2839 5511195  551.1199 073 [M—H 1350438, 1090283 Fiz
75 XKES CuHs0y 306 4192064 4192064 0.00 M-HH]" 3321255, 3701770,  FBET
401.1947
76 FHGEEF CrHiOs 3247 3130718 3130720 064 M—H]"  283.1093. 2550060. F}&
1990971, 1830656
77 AP CisHpO4 3480 2930808 2030803  —171 [M-HH]"  2490908. 2340678, i
193.1012. 1780776
78 EPZSEB CisHOs4 3505 2930808 2930818 341 M+H]" 2490908, 1931013,  FI&
1780776
79 XKFESFELIRAE CaHuOr 355 4192064 4192064 0.00 [M-FH]"  401.1958. 4021966,  TkT
4192021
80 TR TEEH CuHzOr 3582 4332221 433220 023 M+H]"  346.1420. 3691690.  FkT
384.1932. 342.1466
81 HTuRERIRAH CisHiOs 3661 3570616 3570618 056 M—H] 2250614, 1810716,  JI&
1210284
8 [EPISii CrHpOs 3665 2810808 2810811 1.07 [M-HH]"  253.0856. 2350753, i
207.0807
8 FI=Hiik CigHieOs 3681 2971121 2971121 000 M+H]" 2610908, 1900774 Fiz
&4 BPSCE CisHpOs 3688 2930808 2930805  —102 M+H]"  249.0010. 193.1003.  J}&
1780777
85  FISEEIHFESR  CoHaOs 3712 3131434 3131432 064 MHH]" 2951334 Fiz

Ttk
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o . y ) B 7 [ TN 1 A BT I .
hiacs B 7 fmin ) ) X109 Bt R4 SR
(kM2 CoHxOs 3726 3871802 3871793 232 IMHH]" 2990012, 3311162,  TkT
355.1542. 387.1793
87 XAKER CoHOs 3743 387.1802  387.1813 284 [M-+H]" 3721570 3551531,  FBkT
3241342, 2851112
8 FSEA CisHO4 3764 2930808 2930808 0.00 [M-FH]™  249.0910. 2340673, Ji&
2190809, 1931012
89  XK¥D CxHxOn 3782 5312224 5312225 019 MHH]" 4852169, 401.1594. FT

3831489, 3711492,
3521299, 3411017

90  salvifaricin CooHxOs 3844 3411384 3411381 088 MHH]" 1780778, 1650698 VRE >

91 “EHSETRANE CoHOs 3844 3411384 3411381  —088 MHH]" 2951334, 2811171, Fi&
2631066, 2351117

2 NISHA CaHxOs 3844 3411384 3411381 088 M-+HH]"  263.1066. 235.1117. VAR
2200879. 207.1166.
1920934
93 K] CoHxOs 3857 389.1959  389.1960 026 M-+H]"  2270701. 2870915, kT
2880980, 301.1074+
3571695
U ZEHSEKERE CisHicOs 3881 2971121 2971121 000 M+HH]" 2791012, 2610908,  FiZ
) 2330962
95  HBRTHEEZS CuHxOr 3004 4391727 4391725 046 M-+Nal* 3532287 T
9  FRPIIZAHENE CxHx0s 3918 3411384 3411380  -L17 M+H]" 2811176 2631069, i
2351115
97  FIZ¥ls CioHisOu 3950 3111278 3111277  —032 M+H]" 2931172, 2751060,  J}=
251.1060. 2471115
9% FisE CioHisO4 3950 3111278 3111277  —032 M+HH]" 2831292, 2651217. I
237.1275
99 1Shydroxy-anhydride ~ CioHxOs 3957 3271238 3271238 000 M—H] 2830610, 239.1288 VRE »
of16R-crypto
tanshinone
100 SPIZHR CioHisOu 3958 3111278 3111275 09 M-+H]"  293.1169. 267.1377. I
252.1138
101 32BN CioHisOu 3958 3111278 3111275 09 M+HH]" 2931169, 2671377,  FIZ
2521138

102 3FETREPISIR CsHuOs 3988 2950965 2950959 203 M+H]"  2770860. 267.1012, PAE
2530853+ 2490910,

21091
103 FARRTIER CuHzOo 3998 5372119 5372095 447 MHH]" 4371571, 3711494,  TOkT
325.1068. 2990899
104 FBRTFZE CHxOs 4013 4011959 4011958  —025 MHH]" 3861739, 3701770.  FBkT
3451335
105 cryptotanshinone/ CisHxOs 4031 2971485 2971484 034 MHH]" 2791382, 2511428,  JiZ
isocryptotanshinone 2370793+ 1970809

106 FPIESTAZNES CisHxOs 4048 2851496 2851502 2.10 M—H]  211.1488. 789576 Fi&
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B 7 [ TN 1 R BT
e WEH) AT #mi B Tms R
o 7 ) M (X109 )
107 propinquarin F CxHiOs 4031 5012483 5012480  —060 M+H]" 830491, 3181100, FT
3321255, 3701749
108 FUERIAEE CuH07 4051 4312064 4312057  -162 M-FH]™  341.1381. 3561612, Tkt
O(methylisogomisin O) 3721555, 387.1798
109 MEHHKEQ CoHzO» 4052 5532408 5532415 127 [M-+Na]* 4312067 4001871,  FBET
387.1808
110 JKFET AR CoHxOs 407 3891959 3891951 206 M-+HH]" 910541 FT
111 neoisostegane CuHxOr 407 4151751 4151758 1.69 MHH]" 3401306, 3421087,  TkT
371.1490. 373.1276
112 ARFRRARCKEG ColaOy 4074 5591938 5501937 0.8 M-+Na]"  4151746. 384.1550, kT
3711476, 3561246,
3401303, 325.1075.
3101186
113 YRR CsHsOn 4085 10435432 10435436 038 M—H] 9115016, 8934920, &Y=
7494490, 6033889
114 FISTL R AE CoieOs 4128 3091121  309.1128 226 M-+H]" 2651216 =
e
115 23-25H5MIL CioHi¢Os 4140 2931172 2931168  -136 [M-HH]™ 2751067, 2471122 Fiz
116 12-X5HSH1A CioHigOs 4140 2931172 2931168  -136 [M-HH]™ 2780933, 2630703, Fiz
2471122, 2320882,
219.1168. 2040931
17 FIZEKEHSET) CisHuOu 4155 2950965 2950966 034 [M-HH]" 2671007, 2490905 Fi&
118 sibiriquinone A CoHa Oz 4164 2811536  281.1538 071 M+H]"  266.1298 VAL 3
119 FRHEEEIR A CioHa Oz 4181 2811536 2811533  —1.07 MHH]" 2661295, 2521130,  FI&
239.1065
120 [2PISHT CioHoOs 4195 2971485 2971482  —101 M+H]" 2791012, 2511071,  Fi&
2370911
121 FiZ¥EB CisHieOs D05 2950976 2950976 000 M—H]  249.1136. 1350441 VRE »
122 FISHlE CisHieOu 206 2950976 2950974 068 [M—H]" 2770872 2650869,  F}&
2490921, 2370917
123 PSR CisHidOs 211 2971121 2971121 0.00 M+H]" 2791016, 2610909 PAE
R
124 FARTRE CoHOs 417 3851646 3851640  —156 MHH]" 3551532, 2850757,  FORT
242055 1. 2120473
125 FISIB4ENTES CrHidOs 4255 2601172 2691171  —037 [M-HH]" 2511066, 2231112, i
195.1167
126 kTR CxH0v 97 5152276 5152260 311 [M+H]" 4692205, 385.1643. T
TR 3551539, 323.1271.
127 WHESISR CisHu0s 491 2791016 2791013  —107 M-HH]" 2610911, 2330960,  F}&

205.1013
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B 7 [ TN 1 R BT
e WEH) AT #mi B Tms R
S 7 ) m? (X109 i )
128 JKF¥E CxHuOo 927 5152275 5152260 291 M-HH]"™ 3551539, 3120980, FT
3160944, 3010713,
2860486
129 SKPISnik CisHuO2 BI1 2731849 2731848 037 M+H]" 1991118, 1710804, I
1470803
130 XKEKIL CxHaOs 4316 4032115 4032111  —099 M+H]" 3881871, 3711839 FHT
131 FESIBE CisHuOs 4355 2791016 2791015  —036 M-HH]™ 2330964, 1900772 VA
132 FISIEEAE  CHiOs 4355 2791016 2791015  —036 [M-HH]™ 2610908, 2051012 F15
LY
133 XKFEK2K3 CzHxOs 4419 4032115 4032118 0.74 M+H]" 3881885, 371.1856.  TkT
340.166 8
134 FISfIA CioHis03 440 2951329 2951331 068 M+H]" 2801098, 2771228 VAR 5
135 VUSSR CisHidOs 447 2811172 2811171 -036 M+H]"  263.1064. 235.1115  Fi&
136 FIZHTEB CisHieO3 447 2811172 2811178 213 MHH]" 2631064, 2351115,  FIZ
2480822
137 PSR CobHaOu 449 3131434 3131433 032 [M-HH]" 2691536, 171.0802 VRE >
7
138 “EFSE CisHuOs 456 2791016 2791015  —036 M+H]" 2610909, 2330964, FI&
205.101 4
139  FiSHliRe CisHicOs 463 2811172 2811173 036 MHH]"  263.1064. 2351115 VA
140 Fi=HliEc/ CisHicOs 463 2811172 2811173 036 [M-+H]" 2351115, 2200876, i
ESREALT 2071168
141 microstegiol CoHoiO2 469 2992006 2992005 033 M+H]" 2571533, 2291222, JI&
187.0755
142 5,6/ T A CoHoO 469 292006 2992005  —033 M+H]" 2291222, 201.0904. Fi=
1870755, 1590802,
830855, 550546
143 XEFISH CoHOs 479 3151955 3151952 095 [M-HH]" 2530847, 2350741, i
2210961
144 PSRV CioHnO4 479 3151590 3151592 063 M+H]" 2551006, 2231095,  FI&
181.1013
145 24hydroxyceanothic CuHiOs 49 501322 501328 120 [M—H] 4713114, 4093138 [iveslm
acid
146  SEEFISEH CioHn03 492 2971485 2971488 101 M-+H]" 237098 VAL 3
147 HBEPSH CioHOu 493 3131445  313.1446 032 [M—H 2951344, 2831339, J}=
2551389
FEPEEE CioHOu 49 3151591 3151584 22 [M-HH]™ 2971485, 2530857 AE

225 %00 [ i LS

*-identified with reference substance

3.2

3.21

W ZHIRF A
AT 22 A g I M S o 7 3k R B T
R B 2l B 5 FhISZG TRk
JE1F RIS, 193] 35 AR E A SR iE
waEw, Kotz 21 A BRAEC 3 A BRT 1L

A, EE 2. ARG A WHE Smiles 4584 )55 N\ Swiss
Target Prediction TIAE i1, ZeBRARVLACHIR S, 07
1% probability >0 ¥ fSAE AR 2 R B AR

MEEA, TEE. BRG] 644 NMER

3.2.2 2RI AT SERE SR

Pl “insomnia” N
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Table 2 Zaoren Anshen Capsules active ingredients

ID %i'5 e EMAFR FELAATR 73K CAS 5 B it
DS1 EHWR vanillic acid CsHsOq4 121-34-6 A
DS2 &% danshensu CoH100s 76822-21-4 £z
DS3 iy caffeic acid CoHsO4 331-39-5 1z
DS4 L-BH IR L-tryptophan CiiH12N202 73-22-3 VAR
DS5 saprionide saprionide Ci6H1404 453518-31-5 P+
DS6 4-$2FE R MR 4-hydroxycinnamic acid CoHs03 4501-31-9 P&
DS7 RILF IR H S methyl rosmarinate CioH1808 99353-00-1 e
DS8 Var w1 danshenxinkun CisH1604 65907-75-7 +Z
DS9 salvifaricin salvifaricin C20H2005 87321-87-7 &
DS10 FHZHils tanshinone Ilg CioH1304 17397-93-2 F+Z
DS11 EHSHER przewaquinone A Ci9H 1504 76843-23-7 %
DS12 3a-FAIESFSEIA 3o-hydroxytanshinone ITa CioH1304 97399-71-8 F15
DS13 RIS B8 N e epi-cryptoacetalide C1sH2203 132152-57-9 %
DS14 sibiriquinone A sibiriquinone A Ci1oH2002 723300-08-1 F+Z
DS15 (oA ] cryptotanshinone Ci19H2003 35825-57-1 A
DS16 FHZEALA tanshinone I1a CioH1303 568-72-9 F+Z
DS17 —ESFS dihydrotanshinone I CisH1403 87205-99-0 &
DS18 P& HR danshenxinkun B CisH1603 65907-76-8 F1%
DS19 microstegiol microstegiol C20H2602 143246-41-7 &
DS20 EEFrSH dehydromiltirone C20H2603 116064-77-8 A
DS21 SRS P2 isocryptotanshinone C19H2003 22550-15-8 A
SZR1 25 R T, norisocorydine C19H21NO4 475-70-7 [
SZR2 N magnocurarine C19H24NO3 6801-40-7 P A=
SZR3 6" T BRI 7 1A 2 6"-vanillin C36H3s018 77690-92-7 B4
WWZ1 FR TR schisandrin A C24H307 7432-28-2 KT
WwWZ2 (H)-XKKFE M2 gomisin M2 C22H2606 82425-45-4 Fk+
WWZ3 XK¥ED gomisin D C28H34010 60546-10-3 k¥
WWZz4 XkFE T gomisin J C22H25056 66280-25-9 R+
WWZ5 HrkTEEZ schisandrol B C23H2s07 58546-54-6 KT
WWZ6 FR TR schisantherin A C30H3209 58546-56-8 KT
WWZzZ7 HT &R schisandrin C23H2306 61281-37-6 KT
WWZ8 TR PR schizandrin C C22H2406 61301-33-5 FkT
WWZ9 Ak schisantherin B C28H3409 58546-55-7 FkT
WWZ10  RKEE gomisin E C28H3409 72960-21-5 FkT
WWZI11 KKKl gomisin K1 C23H3005 75629-20-8 FIEKT

KA1, f2 GeneCards. OMIM %i#i 2, &85
ZH GRS insomnia FHICEEEEL 2 016 4. 1B H
UniProt i 22 05 P 21 (1) 38 s A5 2% kA7 Fr e
W, ¥ BIR T TS SH Venny 2.1.0 3RA3 A2 5EAE
R4E 167 4>, WK 2. M Cytoscape 3.7.2 Hiit g
“COH-ROT-RE R WS IEREAT SR AN AT, WL 3 (]
R I 2 s R 2 IR B U IB T SRR )

IBERLRL, R, Brth. RENIURNEFRIRSTZ.
[y W U7 S R S B 1T i 95 AN N G o
AR T 3 /N EARRZ ), 2% B AT 15 15 206
12 585 2% . AT A B “ Centiscape 2.27 X4
ZRBEATIRAN AT, DAEEE . AL B Bl
PR T HAP AT, B EHRR ST
AT PRI T R £ EE TR 7. A IOK
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BLMERE SR

1849

(74.2%)

2 FCRWREMSEASKRESTEE
Fig.2 Venn diagram of Zaoren Anshen Capsules

component target and insomnia target

MTNRIA F9

FPR2\ TACR1—ACE NOSI- JAKI—-_ESRI ‘IRJCI BCL2
ADRAIA CTSB (VMD(KCNMAJ( YPZ(_D 1RPV{ MYIK (ASPQCOR!TGFBMRTH}VCAML‘
=
HTRIA CTSL THRB -OPRMH: SCN‘)A tDHr&-—HDACI FAAH ﬂRKﬁBABRmGMLAF\RLl
< —

APLEOM NI ABLTABOR Al

GABRA2

DS9

= CRMOTTRSY BORAREDRA VAL
ORI EF JIPJOO LRRMI@M S CSFIRC

3% Es RIISRIEANEE . TR TEE L kTR .

FRTFIE . HRTFERH . RZFREH. R T4
R LW PR, kTN R, HEHES =24,
WK 3.

3.3 PPI®4%%

M STRING 12.0 Chttps://cn.string-db.org/) %1
PR 167 A2 B HEHER Front B (1) 25 13 5 2E 4740 L
YEFR 438, WFhiEEEN “homo sapiens”, XX H E15
FEIEHRE“0.47, F— 17 Ut F 80 AR AH AR R
¥, SN cytoscape 3.7.2 #fF:, #J#t PPI WJ% I,
Kl 4, ZMZH 164 DL 2063 SRk, @il

NOX4- STK39 ANPEP PPARG GABRB3NFE2L2 NRI1I2Z _DRD5 SIRT1 ICAM1

KIT__ CCR1L HSP‘)OABIHIFIA

WWZz3

B3 FI-RHRENY-A-HE R EE

Fig.3 Drug-Components-targets network diagram of Zaoren Anshen capsules

®3 FCRMIREHRA 10 F RS T

T RS

Table 3 Zaoren Anshen Capsules ranked top ten active ingredients network node characteristic parameters

1D %5 B 2R YLK il ok H G B AN
WWZ10  XK¥E gomisin E 0.382 462 0.081 87519 37
DS13 RSB A g epi-cryptoacetalide 0.398 832 0.136 405 93 36
WWZ9 FR TR, schisantherin B 0.370 036 0.053 492 12 34
WWZ1 FR TR schisandrin A 0.379 629 0.102 708 81 34
WWZ5 KT, schisandrol B 0.379 629 0.080 114 41 32
WWZ6 kT HEH schisantherin A 0.368 705 0.052 267 40 31
SZR2 IR 25 Fi B, magnocurarine 0.385338 0.106 923 37 31
WWZ7 Bl SSabay N schisandrin 0.358 391 0.072 174 86 29
SZR1 22 R e norisocorydine 0.359 649 0.085 490 13 29
WWZ8 AERTFHNE schizandrin C 0.372 727 0.037 009 41 24
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Fig. 4 PPI network of intersection target

Network Analysis 5 K S8 S % BEAE AT HET , A
S, TRARBEOR, R BHAE f i s e SR E3H
2, H ARSI EOEEE B (AKTD.

JIRERBEIRF (TNF). {5 5146 57 R B0E 1 3
(STAT3). B ZHffLibk LR/ A -2 B H (BCL2).

Bt R EEBE 3 (CASP3) . BRE B F N T-1A
(HIFIA). #YATEH 900 4 1 (HSP9OAAD). M
PSR 1 (BSRD) i S ALY B R 38 5 4 W =2 Ak
y (PPARG). # AT aB1 (HSP9OAB1) T fEA

TR FEIRIT RIR AL OB A, AR i
FIGAERIT RIRI O B B R R R, Bk
HEIE 4
34 REMEFEM GO IEEM KEGG BE 1T
167 MZHEH S 5N DAVID 6.8 Chttps://
davidbioinformatics.nih.gov/) TEZEIEF 5, i
AR 983 MK H, H AR (BP) %H 655
A, FEW AR AR (arginine
catabolic process). H4HfEAF-23 /- S5 5@ %

4 FEEHER 10 H0ER

Table 4 Top 10 core targets in terms of degree value

Uniport ID HA fEo i vy A FEAE
P31749 AKT1 0.693 617 02 0.087 613 62 93
P01375 TNF 0.679 166 67 0.070 182 43 90
P40763 STAT3 0.649 402 39 0.049 487 39 78
P10415 BCL2 0.622 137 40 0.030 965 18 72
P42574 CASP3 0.624 521 07 0.019 739 65 71
Q16665 HIF1A 0.603 703 70 0.025 536 42 69
P07900 HSP90AAL1 0.603 703 70 0.038 357 92 67
P03372 ESR1 0.622 137 40 0.037 729 41 67
P37231 PPARG 0.617 424 24 0.031 030 16 67
P08238 HSP90AB1 0.573 943 66 0.021 472 63 61
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(interleukin-23-mediated signaling pathway). 123)if{
4 (regulation of locomotion). ¢cGMP /3 HI{5 T 1%
FHIHIH$E (negative regulation of cGMP-mediated
signaling) %&; 44l sr (CC) %% H 944>, FEW
N 4 B Ah == 18] extracellular space ) ¥ i A&
(lysosome). HEZ/MAE (melanosome). 44 Jit
(euchromatin) %§; 4 FIhfE (MF) % H 234 1,
FEW IR =REK G HEA4SE (heterotrimeric G-
protein binding ) « B b it & 45 & ( epinephrine
binding). k%54 (peptide binding) 5 [ 22 B
BvEE (protein serine kinase activity ) )2} F iz %4
A 1 (primary methylamine oxidase activity) 5.
G & SRR R Py, 1IN0 P B
NTHT 10 A5k Hal i A S AT nT AL 2 i (1
5). KEGG il & &3] 124 S50, ik
BRAn “HRaiE” “m AR« RIBNEITT” AR
R, % P AN BT 126 B AR A 22 1
A 15 BBl <K, Hh R MGERZE
SR E R R R, PR IXIE R S
SEMEE, WK 6. KEGG &N RI\PA( %
PR FEIR T RIS M IRAT AR IS KR
RIE R AP AIVE R . g T, e B+
JRg 77 40 L R 43 B ok R )

Positive regulation of action potential

Arginine catabolic process

Phospholipase C-activating serotonin receptor signaling pathway
Mating behavior

Interleukin-23-mediated signaling

Dopaminw uptake involved in synaptic transmission
Regulation of locomotion

Negative regulation of reactive oxygen species metabolic
process

Positive regulation of smooth muscle cell proliferation
Tertiary granule lumen

Endosome

Extracellular space

Lysosome

Collagen-containing extracellular matrix

Extrinsic component of cytoplamicside of plasma membrane
Melanosome

Euchromatin

Nucleoplasm

Perikaryon

Heterotrimeric G-protein bingding

Epinephrine binding

Peptide binding

Protein serine kinase activity

Primary methylamine oxidase activity

TPR domain binding

Tubulin deacetylase activity

G protein-coupled receptor activity

Signaling receptor binding

Arginine binding

3.5 DFXIE

M PPT 2% th FEAEHEAA R 5 CRT- 700 %O
B AR S R IRAH G A% O B (AKT1. TNF,
STAT3. BCL2. CASP3) S5JE{H (KT 30) H4mr
7 DAY (K By R SRIZAES . HET
P HRTFRERH. AR TIES. ARFEEH . K
“EWPEERRO HEAT 35 IRAr ot . B Hegh A R 4G
FRILE 7, BEBIRARERS ARG, RO
5O S ARE, EVEN IR, BERS
(25805 M - R 7 AT, RPFSRIB N R 5 AKTI .
TNE. STAT3. BCL2. CASP3 E£H; XK¥ E 5
AKTI1. STAT3. BCL2 & [; HMTEELYE AKTI.
BCL2 HEH; A=HiES AKT1 & E X455
¥J/NT 20.92 kI mol ! AT AR Q-Markers, 73F
XA L ] 8o FHIEIE B, IR 4 S isr % AKT1
TNF. STAT3. BCL2. CASP3 & [ )T FilfE HI7E 5
RIS RE R B E E ., I PyMol #4EXt 5
AKT1. TNF. STAT3. BCL2. CASP3 F% o4 4k
B AT AR R T B 1 43 T 45 R AT AT AL
Br, BB AT BT 45 SR LI 8.
4 g

AR BRI A, FHS. BEH%RT 3
W R 2 PC AT R, I A 32 2 FH TV 97 O B 2 T 3

EBP
cC
EMF

<

Counts

5 GO BENER

Fig.5 GO enrichment analysis results
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Pathways of neurodegeneration-multiple diseases
Growth hormone synthesis, secretion and action
Apoptosis-multiple species

Apelin signaling pathway
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