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W E: BW TR T A8 Erycibe schmidtii 55 3 NIRRT 2L T AR E. myriantha MK T AR E. elliptilimba. K
R Porana sinensis ¥GITIEMIEMEFTT 4 (rheumatoid arthritis, RA) MIZ RS FEEERNG. A% RAES
R - U R AT /8 FL I B B 5 20 JE itk 5. (UHPLC-Q Exactive Focus MS/MS) 43 M Y6 T A & 3 ANEAEAR T i) 22
SRSy 856 Swiss Target Prediction. DisGeNET. OMIM. TTD 3 #E 3543 22 7 /01677 RA IAE L & SR STRING
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H i l¥ (RAC-alpha serine/threonine-protein kinase, AKT1). XU4FF P22 2 JF G0 5B A GBS 1 (dual specificity
mitogen-activated protein kinase kinase 1, MAP2K1). BEASBENLEE 4,5- —BEIR 3-BABGMEIL A7 o LAY (phosphatidylinositol
4,5-bisphosphate 3-kinase catalytic subunit alpha isoform, PIK3CA) 45 32 AN#5, 7 PI3K-Akt {5 518, Rapl 155 @H.
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Abstract: Objective To clarify the discriminatory compounds and action mechanism of Erycibe schmidtii Craib and three potential
substitutes against rtheumatoid arthritis (RA). Methods The discriminatory compounds between E. schmidtii and three potential
substitutes were analyzed by UHPLC-Q Exactive Focus MS/MS. Combined with Swiss target prediction and DisGeNET, OMIM,
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TTD databases, the common targets for discriminatory compounds in the treatment of RA was obtained. The common targets were
imported into the STRING database to construct the network diagram of target interaction, and Cytoscape 3.6.0 software was used to
screen out the core targets. The GO and KEGG enrichment analysis of the target were carried out by DAVID database and R
language software. The network diagram of Herb-Component-Target-Passway (H-C-T-P) was constructed by Cytoscape 3.6.0
software and analyzed to explore the potential mechanism of the discriminatory components of E. schmidtii and three potential
substitutes against RA. Results A total of 60 components were identified from E. schmidtii and three potential substitutes,
including 35 discriminatory components, involving 348 targets. There were 18 components related to RA, and there were 153
common targets for the discriminatory components and RA. GO and KEGG pathway enrichment analysis revealed that five active
discriminatory components (formononetin, erycibenin E, eriodictyol, N-p-trans-coumaroyltyramine and esculetin) of £. schmidtii and
three potential substitutes acted on AKT1, MAP2K1, PIK3CA and other 32 targets, and may regulate five pathways including
PI3K-Akt, Rapl, Ras and so on. Conclusion The present study preliminarily identified the discriminatory components, key targets
and core pathways of E. schmidtii and three potential substitutes in the treatment of RA. The number of common chemical
components identified in E. schmidtii and P. sinensis and the degree of H-C-T-P network diagram were higher than the other two
potential substitutes, which indicate that P. sinensis is more suitable than other two substitutes. This study provides a relatively
reliable strategy for the development of endangered traditional Chinese medicine substitutes.
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schmidtii (A), E. myriantha (B), E. elllptilimba (C), Porana

sinensis (D) in positive and negative ion modes
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Table 1 Identification of chemical compounds in Erycibe schmidtii and three substitutes
R 7N e
T omin  SUE - ERE el RE o mamT T R
5 (m/z) (mlz) (X109
1 097 1441015 1441019 [M+H]" -2.77 C;Hi3NO2  126.0910,108.080 6 A0/ R P Sl [Tk T2 Fl ik ABCD
2 1.00 267.0656 267.0652 [M—H]"  1.50 CisH12O4 191.054 4,113.0238 Tt % ABC
3 138 186.1128 1861125 [M+H]"  1.61 CoHisNOs  144.1011,108.080 1  fIARER & ACD
4 405 3151235 3151227 [M—H]"  2.54 CisHxOs 152.0104,108.0209  TAREHEEE BCD
5 452 153.0178 153.0182 [M—H]" -3.27 CsH¢Os 141.9110,123.0074  34-—FFEEFR ABCD
6" 6.07 353.0863 353.0868 [M—H]" —1.42 CisHisO9 191.054 8,179.033 7,  H&HE ABCD
173.044 0, 135.044 2
7 8.82 529.1341 [M—H]"  4.85 CaH2O12  191.0592,179.0357,  3,5-—WimEfE % TR FEsE 3,4- 00 B
173.0442,135.0452  WEBEZE IR P EEEL 4,5- el 2
TR H
8* 9.42 355.1024 [M+H]" -2.82 Ci6HisO9 193.0493,178.0259, AREET ABCD
165.054 3, 133.028 2
9 943 193.0497 193.0495 [M+H]"* -1.55 CioHsOs 178.025 8, 133.028 6 ZREE MR Rk ABCD
10 951 2110601 [M—H]"  4.26 CioH120s 196.038 2, 181.050 4,  3-(2,4,5- =¥ 5L TR W2 HH ik ABCD
163.039 6, 153.055 6
11 1022 355.1024 [M+H]" -2.82 CisHisOo 163.0389,145.028 5,  ARKEH Y RHIA ABCD
135.044 4
12" 1023 353.0863 353.0868 [M—H]" —1.42 CicHisOo 191.056 0, 173.043 9, SR ABCD
161.022 3, 135.044 0
13" 1024 179.0334 179.0339 [M—H]" -2.79 CoHsO4 135.043 5 WS ABCD
14" 1071 177.0182 177.0193 [M—H]"  3.87 CoHsO4 133.0283,104.0253 R % ABD
15" 11.78 353.0863 353.0868 [M—H]" —1.42 CisHisO9 191.054 8,173.0452,  [&&tJ5 R ABCD
161.023 2
16 11.84 529.1366  529.1341 [M—H]"  4.73 CasHaO12  367.1021,191.056 8,  3,5- Wik ZE R AR B 3,4- I B
173.044 5 MEBEZE TR RS 4,5- Uk
TR H e
17" 11.86 163.0386 163.0388 [M-+H]* —1.23 CoHeOs 145.028 2,135.043 8, TN ABCD
117.033 6
18 1247 529.1366  529.1341 [M—H]"  4.73 CaHaO12  374.498 6,191.059 5,  3,5- Wik ZE R AR B 3,4- I B
173.044 1 MEBEZE TR RS 4,5- —UnnEmE 2
TR H e
19 1322 337.1062 337.1071 [M—H]" -2.67 CaoHis0s 191.054 8,173.034 4,  Hlii% B ACD
119.049 4
20 1457 367.1017 367.1024 [M—H]" -1.91 Ci7H2009 191.0545,173.043 8,  4JFER HIfG ACD
135.035 6
21 1464 665.1730  665.1712 [M—H]" 271 C3oHO17  197.0454,176.0113,  TAMEH AT ABEBE T AR C AD
121.029 3
22 1538 5812200 5812229 [M—H]" -4.99 CasH3sO13  419.1674,373.1267,  F ARG ) -30-0-B-D- I I 7 % B BC
233.0796,153.0545  HEHRERASFHE
23 1589 5812200 5812229 [M—H]" -4.99 CasH3sO13  419.168 8,373.1253,  F A I 3 -30-O-B-D- I Wi 3 % B BC
233.0797,153.0548  HEHRERSFHA
24" 1629 193.0497 193.0495 [M-+H]" -1.55 CioHsOs 178.0255,149.059 1,  AREx N ABCD
137.059 5, 133.028 1
25 1693 695.1804 695.1818 [M—H]" -2.01 C3iH3O15  359.0966,197.044 1, T AL F ABCD
173.043 7, 153.053 8
26 18.89 665.1730 665.1712 [M—H]"  2.71 C3HO17  197.0455,191.0348, T ABHFAST ARBT BT AR C AD
153.055 6, 121.029 3
27 19.08 6351597 6351607 [M—H]" —1.57 CooHnOis  191.0334,167.0334, T ABEH DT ABHE AD
121.043 3
28 20.61 627.1891 627.1920 [M—H]" -4.62 CasH3O16  447.1121,429.1020, T ABEHNEMEAB T BH %R A
315.0723,197.0457 4yt
29 2074 533.1295 533.1290 [M—H]"  0.94 CosHaO13  371.097 6,353.086 7,  5-O-MnHEREEHE-4-0- T & Bt 2% 7B 8 ABCD
3350768, 197.0453,  5-O-WNMEREE-3-0- T &BEZE TR
173.0452,161.024 1, 4-O-WnmEBEEE-5-0- T F B TR 8K
135.045 0 5-O- IR FE-4-O- 7 B2 T TR H
30 20.83 6351597 6351607 [M—H]" -1.57 CooHO1s  327.3145,191.0349, TABHFD ST ABITE A

167.034 9, 123.045 0
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S| 7N =
T omin WA ERE el BE o mprm ey ek R
5 (ml2) (ml2) (X107%)
31 21.94 7112464 7112495 [M—H]T -4.06 CyHwuO17 582.5746,417.1563,  obtusifoside A ACD
387.109 4, 233.066 1,
181.050 4, 125.024 1
32 22.07 5952036 5952021 [M—H]" 252 CaH3Ow 415.1936,385.128 7,  aketrilignoside B 8 H: [F] /> #4144 ABD
233.082 3, 181.050 6
33 2211 665.1730 6651712 [M—H]" 271 CsHuO17 197.0455,153.0556,  T/AREH A BT ARH BB T A C AD
121.029 2
34 2213 627.1891 627.1920 [M—H]" —4.62 CaxH3O1s 167.0344,152.0118, T AREH N iR AREHE B 8 —&H A
123.0455,108.0217  ZrFHfk
35 22.60 5151164 5151184 [M—H]" -3.88 CasHuOn2 353.0851,191.0547, R4E#K B ABCD
179.033 6, 173.044 1,
161.023 3, 135.044 2
36 22.75 5952036 5952021 [M—H]" 252 CasH3Ows 415.1421,385.1300,  aketrilignoside B ¢ [F] 4 #4144 AD
233.082 0, 181.050 5
37 22.76 6572042 6572025 [M—H]" 259 CxH3sO017 375.0592,197.0457, &XW#EH A B 1-0-[6-0-(5-0- T & AD
153.0556,121.0294  B-D- Wk I 77 i 3 )-B-D- it Weg 7 %7
3]-3,4,5-= AR
38 2351 6911895 6911869 [M—H]"  3.76 CxnHiO1 223.0609,191.0352,  obtusifoside F 5 obtusifoside G AD
149.024 1
39 23.80 627.1891 627.1920 [M—H]" —4.62 CaxH301s 375.0695,335.0375, T AREH N SRR BBl —&H A
201.0169,179.0349  /rRAifk
40 23.86 657.2042 6572025 [M—H]"  2.59 CaxH3sO17 375.0683,197.0455, — &WikH A 5 1-0-[6-0-(5-0- T &iiiH- AD
182.0219, 153.0557,  B-D- Wk Wi 7 ¥ 6 )-B-D- it I i 45 4
121.029 4 3)3.4,5-= HARIER
41 2397 533.1295 533.1290 [M—H]" 094 CasHaO13 371.097 6,197.0453,  5-O-WHEEEIE-4-O- T Hl#E % THREL 5-0- ABCD
173.0452,153.055 5, WHEEEE-3-0- T EWZE TR 4-0-MiHE
121.029 2 BEHE-5-O- T A TEREL 5-O-MIHE-
4-O-F A TR S
427 24.02 5151164 5151184 [M—H]" —3.88 CasHxOn 353.0853,191.0548, REEEM A ABCD
179.033 7, 135.044 3
43 2436 287.0548 287.0550 [M—H]" -0.70 CisHi2Os 243.0648,199.0746,  EEif) D
163.038 0, 137.022 3
44 2479 691.1895 691.1869 [M—H]"  3.76 CxnHssO17 515.1155,353.0851,  obtusifoside F 5 obtusifoside G AD
255.064 2, 191.054 7,
179.033 6, 135.044 2
45 2557 2821122 2821125 [M—H]" -1.06 Ci7Hi7O3N 282.1122,145.0278,  N-Jx - & S HEELAZ ABD
136.075 0, 119.048 5
46 2627 6832168 6832182 [M—H]" -2.05 C3HyO17 223.0613,205.0504,  1-0-[6-0-(5-O-F% T Bk ¥--D-BLI /- AB
179.071 3, 164.0482,  3£)-B-D- ML I3 & i 3£ 1-3,4,5- = F 4
149.024 4 TR LR 2y R ik
47 2668 312.1238 312.1238 [M—H]" 0 CisHi90sN 190.050 8, 178.050 6, N-/ BB BEmsfeal N-IB 2Bk % ABCD
148.052 8, 135.045 1
48 26.73 683.2168 6832182 [M—H]" —2.05 C3H«O17 553.0609,375.0712,  1-O-[6-O-(5-O-FF F ik F-p-D-FR I /4 AB
205.050 5, 179.071 4,  F&)-p-D-Mt M3 & FE 3 1-3,4,5- = A
149.024 4 FEIRT L F 4 B A
49 2720 559.1426  559.1446 [M—H]" —3.58 C7HasO13 353.0852,223.0595,  4-O- w3 -3-0- 7 7 Bt 25 7 2 5 ABCD
191.0547,179.033 6,  5-O-MnHE 3% -4-0- 7 7 Bk £ 7 BR B
135.044 2 5-O-INHERESE-3-0- 7 T ZE T
50 27.91 7013035 7013015 [M—H]"  2.85 CsHsoOws 603.1063,304.1004, T ABEHE 1 A
197.045 6, 179.034 4,
153.055 4
512851 515.1164 515.1184 [M—H]™ -3.88 CasHuOn2 353.0858,191.0548, F&ER C ABCD
179.033 6, 173.044 2,
135.044 1
52 28.62 533.1295 533.1290 [M—H]"  0.94 CasHxO13 371.097 8,197.0454,  5-O- vk B 3 -4-0- T & Bt %5 7 #2 8 ABCD
173.0452,137.0242  5-O-WiIHEBE 3 -3-0- T &HBE & TR 5
4-0-WNHEEE R -5-0- T F k2 T Rl
5-0-WNERE -4-0- 7 S 2 7 R H i
53 2928 559.1426 559.1446 [M—H]" -3.58 CyHzsO13 397.1109,223.0595,  4-O-WnmE B -3-0- 77 7 Bk % 7 2 ok ABCD

191.054 5, 173.043 9,
149.023 1

5-0- W0 e 3 -4-0-7F 7 BE 28 TR B
5-0-MEREEE-3-0-7F TREE T
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Damin oM RN BEOATA HART o) Iam T I

54 3265 559.1426 559.1446 [M—H]" —3.58 CaHsO13 397.1108,223.0595,  4-O-MnmEREE 3 -3-0- 7% T Bt 2 T B 50 ABCD
191.054 7, 173.044 1, sowwmi4 -JF TR T R R
135.044 2 5-0-WNEERE2E-3-0- % Tl & 78

55 32.84 7212110 7212127 [M—H]" -236 CyHsOis 559.1417,515.1154,  4-0-(7"S,8"R)- L& At 5E-5-O-WHERE CD
353.0852,191.0548,  ZEJeERHEREL 3-0-(7"S,8""R)- it Mg
179.033 7, 135.044 2 [t2E-4-O-WmEm;ZE Je iR H g

56 33.52 5151164 5151184 [M—H]" -3.88 CasHuO12 353.0852,191.0548,  VEH#IZK ABCD
179.033 7, 173.044 2,
135.044 2

57 3374 707.1936 707.1907 [M—H]" 4.10 C3cH3O1s 353.0993,335.0747,  4-0-(7"'S,8"R)-1LiH Rk 5E-5-0-MHEEE BCD
191.0547,173.0442,  EJBREL 3-0-(7"S,8""R)- L7 G 2-
135.044 4 4-O-WNEREZE JE iR

58 34.14 5331295 533.1290 [M—H]" 094 CasHxO13 371.0979,197.0451,  5-O-WnHERE 3 -4-0- T & Bt % 7 B 80 ABCD
173.0453,155.0340  5-O-WHEEE 3L -3-0- T & B % TR

4-0-UNHERE 3 -5-0- T H % T 5
S5-O-WMMHERER:-4-O0-F Bt 25 TR TP R

59 3790 707.1936 707.1907 [M—H]" 4.10 CicH3sO1s 545.1622,353.1003,  4-O-(7"'S,8"R)- L% fla Mk -5-0-MnmEEE BCD
191.0547,173.044 1,  ZJBRREK 3-0-(7"S,8"R)- L1147 A5 1t -
135.044 4 4-O-WIHEDEZE JE R

60 39.65 7212110 7212127 [M—H]" -2.36 CiHisO1s 559.1418,353.0857,  4-O-(7"S.8"R)- LG ek 5-5-0-inHEEE CD

223.0595,191.055 1,
179.033 6, 135.044 4

%R FBEE 3-0-(7"S,8""R)- L1 fig
Pk JE-4-O- D HERE 25 JE IR FF i

ISR I MR AT A B-ZIE T A

C-MKT A D-KH ik

*Confirmed by comparison with the reference substances; Herb attribution: A-E. schmidtii  B-E. myriantha C-E. elllptilimba D-P. sinensis
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The color from yellow to red represents the increase of the content,
and white represents the peak area of 0 if the component has not been

detected in the corresponding herbs

El2 AMTLABREINMBERARMEHSSETEE

Fig. 2 Diagram of each components content in E. schmidtii

and three potential substitutes

TTD. GeneCards H#f 42 “rheumatoid arthritis”,
o BB A 22 S 0 S IR AR BE T AR 210 1) 348 M AT
LS 21 RA FHOGHE S, BIASEM T A 2 3 AN TE
ACH S I 22 7 B2 DU RA VB (EAE S 3 153 A4,

LI 4,
3.3 ERMATT RA B S PPI MEHIE & #E
SR SRS ﬁﬁm

W “3.27 WZE S RA RIS 2 3L )
FLAE STRING “F G #E1T PP M3 Hr. 9k} PPI
FIM 2530 b S Bt — 240 ir, KIS N Cytoscape
3.6.0 HEHNE, WK 5. HH, BB AT B 1(carbonic
anhydrase 1, CA1). £ HL K[ 4B IE KR A A
3 (potassium voltage-gated channel subfamily A
member 3, KCNA3). ILiFEXf A BERG/ 7 HEBEAE 1
(serum paraoxonase/arylesterase 1, PON1) % 34 4
FERR T UK 5 HAd BE AR T SO0 Ok BLAEH IJH:
Cytoscape 3.6.0 f4ZE] PPI M 4% i3t B 119 4
B, 521 4510 . B H NetworkAnalyzer X H lﬁﬁﬁﬂ‘ﬁ,
M FH 2875 R R PR AR B T K/, L R
FEAE N, AT AR /MR, Bt i 3 38
4L, WRBOR. BB OR EAEROR, YIE M
& RS, “combined score” WELIIMIMHAN, 14
kL, KR “combined score” HEEOK, it BHEE 2 [H]
HIHE R R
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SRV RN E RS, ST RN g
The triangle represents the discriminatory component, and the diamond represents the common component
B3 XMT2HEINEERARNESES REBNS

Fig. 3 Discriminatory components and common components of E.schmidtii and three potential substitutes

ZE Sy RA

1817
(83.9%)

B4 ERMSIRALSE
Fig. 4 Venn diagram of discriminatory components for the
treatment of RA

£ Cytoscape 3.6.0 HAFH0 1L #E £ PPI M 4%
FIFa NS EAT 70, BRI Ok,
LIPS ES NS RO IEROE R (BVSPS i 2 (LS E
2). fRIEFERL PP MZRIHTEE SRR, 119 NEFE
FEAR R EEAEIME N 8.6, B O ESE N
0.396 9, HAHLLYERIMET 0.014 0, S 23 #E
R 3 AP A SRR R TR EE . X
23 AN S AL FE R S RIS (tyrosine-protein kinase,
SYKD. 4 a3 s I 3 (cyclin-dependent
kinase 1, CDK1; Cyclin-dependent kinase 5, CDKS5).
RAC-o 2 2 2 /7% A R H1 1 ¥ # ( RAC-alpha
serine/threonine-protein kinase, AKT1) ., i JREEALEE 4,5-
TR 3-BAERHEAT AL o SERY (phosphatidylinositol
4,5-bisphosphate  3-kinase catalytic subunit alpha
isoform, PIK3CA). AP-1 ¥ 3% [A ¥ (transcription

El5 ZERMSIATT RA K PPI

Fig. 5 PPI of discriminatory components in treatment of
RA

factor AP-1, JUND. I A EAEKREF A (vascular
endothelial growth factor A, VEGFA). REAKRKT
A8 (epidermal growth factor receptor, EGFR). &5
4% JB 5 AN (72 kDa ype IV collagenase, MMP2; matrix
metalloproteinase-9, MMP9). #IEKF H4HfUN 224
(interleukin-4, IL-4) %5, AMUAEMZE R A EHE
YEM, fEZRMEIT RA Kb s) 7 E %
TER, WIHEAREFOEH T Ak 3 MEERHmZE
FERLOMIRIT RA [ OGRS R
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Table 2 Topology parameters of candidate targets for discriminatory components in treatment of RA
A AR 1D 1l i ALY 4

SRC Jo e L R T A TR B 1 T P12931 44 0.567 3 0.174 3
PIK3CA WERSIELRE 4,5- R 3-SR AL T0 0 o T P42336 41 0.546 3 0.1198
MAPK1 24 B3 AL B 11 1 P28482 33 0.526 8 0.106 5
HRAS AR 75 B e 3 1A PO1112 33 0.500 0 0.063 3
AKTI RAC-o 225 /75 2 IR B8 £ it P31749 30 0.508 6 0.1047
VEGFA M N FEAEKEF A P15692 25 0.5130 0.098 7
APP B-VERE R E TR SR H P05067 22 0.485 6 0.1290
JUN AP-1 #F K+ P05412 20 04739 0.0372
RELA sk RF p65 Q04206 20 0.493 7 0.043 5
PRKCD A AR Q05655 19 0.457 4 0.0217
EGFR T EKFFZE P00533 18 0.468 3 0.0322
MAP2KL S ek 4 504 2 g e 1 Q02750 18 0.466 4 0.0252
ESRI1 E 2 52 A P03372 17 04701 0.062 1
F2 % I i SR P00734 16 0.460 9 0.042 6
MAPKI4 223U Jsim (8 1 14 Q16539 16 0.450 4 0.0157
CCND1 GU/S-Frm 4t fd 2 9-D1 P24385 12 04126 0.0174
CDK1 0 B B 2 1 1 P06493 12 04140 0.043 8
ERBB2 BRI il 7 A 2 P04626 11 0.435 4 0.0215
PLG iRl E P00747 11 0.400 0 0.036 4
L4 E4ii A 2=-4 P05112 9 0.402 7 0.039 4
CDK35 41 P 3 £ AR 5 Q00535 9 0.4111 0.020 8
MMP9 R4 R EAM 9 P14780 9 0.408 3 0.0314
MMP2 RFm4&BEAN 2 P08253 9 04111 0.029 8

34 GO EY#HE ST KEGG BHEEENM T

N T B RGHIRAR TG T AR M 3 ANMBHE
FOHH il 22 52 e R RA IOVE AL, 425 = o ia
J7 RA [ 153 NMEHE A IE DAVID 48 F#1T GO
s, HRE] GO % H 284 4, HHAEYSE
(biological process, BP)201 >, 4> IJHE (molecular
function, MF) 47 4>, 4iiffi2H 4} (cellular component,
CC)36 >, BP. MF. CC 735l fi Lt 70.77%- 16.55%-
12.68%. LL P<<0.01 JAyffiife sk tt, 1M P Ef/INK
FEATT 10 B APERE , AR & SR B R KN AT
A IEEE, W 6. iR &I, XLEEEE BP
D7 E B RN E A (angiogenesis) . [E]f F %
% (innate immune response) 43 58 (118 5
(regulation of cell proliferation). ERK1 #1 ERK2 2
BRI IEY Y (positive regulation of ERK1 and ERK2
cascade) %§; f£ MF J7 [ F 2 ¢ ATP 454 (ATP
binding) . & )i 22 % R/ 75 @ B PR S 1 (protein
serine/threonine kinase activity )+ 2% B2 78 P9 Ik 5 14

(serine-type endopeptidase activity ) SZA&%E & (receptor

binding) JEF5 5 F IS 2 BRSNS 14 (non-membrane
spanning protein tyrosine kinase activity) %%; 7E CC Jj
TH =B AT /MM (extracellular exosome) 4l
Ha4ME]RE (extracellular space). ZHAEHR (cytosol) 4l
MARE)TR (extracellular matrix )« 5 IEZH A 55 0 R & 6
%43 (extrinsic component of cytoplasmic side of plasma
membrane) %,

I DAVID il e~ 6 % 22 7 701697 RA )
FLER FIET KEGG w42, A2 T 102 ZEH .
BB wan A e K e A g s S5 2L Ao Bl
fTE Rk H G, Lh P<<0.01 Affiksfll, i
VB R Y 20 25IEEE ) R R S AT E S
Mro WHE 7, SWEIRIRALAR (gene radio) FTnEf
2RI I FR D B R AZ O B T 120 B A L
Ry IR/ R IR ZIE B U S B B0 B SR
R R R RN P EBRKRE/N, BIiZiE %
) 4 25 M
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KT 2R 3 MEERAR “OH-E5MK

angiogenesis}

innate immune response’

regulation of cell proliferation

positive regulation of ERK1 and ERK2 cascade’

positive regulation of angiogenesis

transmembrane receptor protein tyrosine kinase signaling pathway
peptidyl-tyrosine autophosphorylation

peptidyl-serine phosphorylation

response to hypoxia,

collagen catabolic process

BP

P el Bl

ATP binding

protein serine/threonine kinase activity

serine-type endopeptidase activity

receptor binding

non-membrane spanning protein tyrosine kinase activity
metalloendopeptidase activity

drug binding

transmembrane receptor protein tyrosine kinase activity

cyclin-dependent protein serine/threonine kinase activity
3',5'-cyclic-AMP phosphodiesterase activity

MF

extracellular exosome

extracellular space

cytosol

extracellular matrix

extrinsic component of cytoplasmic side of plasma membrane
perinuclear region of cytoplasm

nuclear membrane

axon,

cytoskeleton,

receptor complex,

CcC

Fadr A LA e R

n

I I I | | ‘ ‘ ‘ | I II‘IIIIIlllllll‘J“ | I | | | | ‘l‘l‘l‘

0 5 10 15 20 25 30 35 40 45
count
El6 GOINgEE&HE
Fig. 6 Analysis of GO function
top 20 of pathway enrichment
VEGF signaling pathway
Toll-like receptor signaling pathway
TNF signaling pathway
T cell receptor signaling pathway
Ras signaling Pathway —lgP
Rap] signaling pathway ® 12
° PI3K-Akt signaling pathway [ ] ! 10
g p53 signaling pathway 3
g osteoclast differentiation 6
£ NF-kappa B signaling pathway 4
S Jak-STAT signaling pathway
= HIF-1 signaling pathway ° E~YoNE
o GnRH signaling pathway 10
FoxO signaling pathway ®15
Fc epsilon RI signaling pathway 20
estrogen signaling pathway L) ®)25
ErbB signaling pathway
c¢GMP-PKG signaling pathway
B cell receptor signaling pathway
AMPK signaling pathway

0.05 0.07 0.08 0.09 0.1 0.110.12 0.13 0.14 0.19
gene ratio

B 7 KEGG IIEEEESH (7l 20)
Fig. 7 Analysis of KEGG pathway (top 20)

70 N 1T DEFR 4 DR F1455 438
ﬁj\ - ﬁﬁ& (H-C-T-P) ” MEITZER T KH Network Analyzer X% 1) #5347 5

ZEA GO 4rHT il KEGG 1B & £ W45 3,
ﬁ*ﬁf’ﬂ?ﬁﬁﬁfﬁbﬂﬁ‘/ﬁﬁ RA TEHHEEE, Jf5%
R A AR R —— 0T, BV 5 9 A A SORT
N, LR 2 AR KT N, 22 SR A
25 B 4 AH R E A T\ Cytoscape 3.6.0 # A,
Ry e T A S 3 NEER L “ 25822 -
FER-EER” LRI, A 11T AR (20 ZREER

M1, F£H Degree Sorted Circle Layout % 15 & 347 4
S 8, AT AR, W AGEOR, A
o] 2 O

M H NetworkAnalyzer % H-C-T-P M Z&Hi#hZ
BOHAT M, AR 70 ANELEREAR T S AR
BMEN 4.1, BEL P OMIE R 0349 7. A
PEIME R 0.003 5, A 32 ANBE R 3 NRILE IR TN
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7
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&
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The circular represents the herbs, diamond represent differential components, parallelogram represent targets, and “V” shapes represent signal pathways.
8 HM-ERM - R-BERW L%
Fig. 8 H-C-T-P network of Erycibe schmidtii and three potential substitutes.

FEREN KT AN IIME, 7008 AKTL, 2223
JRIEALER (M (dual specificity mitogen-activated
protein kinase kinase 1, MAP2K1; mitogen-activated
protein kinase 1, MAPK1; mitogen-activated protein
kinase 14, MAPK14). PIK3CA. PIK3CD-. PIK3CG.
EGFR. # 3[R p65 (transcription factor p65,

RELA). JUN. MMP2. JE&ZRFAEKET 1 24k
(insulin-like growth factor 1 receptor, IGFIR).

VEGFA. G/S 5 7 14410 i il Bl 8 F D1(G1/S-specific
cyclin-D1, CCND1). I WM EAKRE T Z& 2
(vascular endothelial growth factor receptor 2,

KDR). SYK. JRH 521k (adenosine receptor A2a,

ADORA2A; adenosine receptor A3, ADORA3). W
&M — S 4k B A BF (nitric oxide synthase,
endothelial, NOS3). 4l ffl J& ¥ & A i i i 2
(cyclin-dependent kinase 2, CDK2). CDK4. JFJ#
5 Mg 2 R EH ( proto-oncogene
tyrosine-protein kinase Src, SRC). £[-¥ M JE LG
| 1 (plasminogen activator inhibitor 1,

SERPINED). fiadii 4 KA1 (placenta growth factor,
PGF).MMP9. # i 7 52 /& (estrogen receptor, ESR1;
Estrogen receptor beta , ESR2 ) . %5 if] & -1
(calmodulin-1, CALMI1). &= 5K T Bel-2
(apoptosis regulator Bel-2, BCL2). IL2. IL4. Bcl-2
FEE T 1 (Bel-2-like protein 1, BCL2L1); 17 /N2
SRR B AESAME N 10.6. Bl O MEE N
0.372 8. A LHEIIME N 0.030 7, 34 5 M ER

BT 3 AN 28 3R 2 BRI T A R Y4
RS 2. 43, 45, 14, 19; 20 ZIBIRKE
B A 13.6. Hail b O EIME A 0382 5. Hidh i
O PERIEDN 0.026 0, JEA 5 ME SRR 3 M4
AN FZELF I R T AN B S5E, 7370 R R L
3 Wil-EE B B {5 5@ (PI3K-Akt signaling
pathway). /) G ZE Rap 15 5@ (Rapl signaling
pathway). Ras {55 @ (Ras signaling pathway )«
SEE SR (5 5 (HIF-1 signaling pathway )
MERL RS il (Estrogen signaling pathway). PA_F
I REIR, UM T AR 3 AN W ZE
538 A AN [E s B I R HE VT RA PR
., R  CBEE m A A FE AN [RLI BR  2RB ' AR 1)
RA JEEEIAERGH T ATk S 3 ANEEAH il 2 57 %
J3R9T RA [ ZIEES .

AN, 4 AT 2 E RO B A
AT A 12 A4S KRR R 12 A Uik T
NBE AN BT A A, AT EH T ABEFIK
SRR (140 22 B o E R NSV b B 9 AR
4 e
41 ERMRS O

AU T AR K 3 ML S 7L
Xt 4, 3T UHPLC-Q Exactive Focus MS/MS -5,
HETE T 60 MU Ry, HZERB 354, N
o3BT LU AE 22 S RN BE TR, £E 35
MG, EW 3 REDRE, (L&D 2. 4.
19. 43 Jyshiss, A& 7. 16, 18, 20, 55, 57,
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59. 60 NZEJBRRATAEN: &Y 14, 21, 26, 27,
30. 33 NFEERE, AW 22, 23, 31, 32, 36.
38. 44 NARMREFI, AW 45 A ED
28. 34. 37. 39. 40. 46. 48. 50 NHA. 455
1 AE 2 vTEn, AREW 43 RS Rk LR A
g5, WEWT. 16, 18 AZAE T KRBT,
4 28, 30, 39, 50 M T AL RS, M
Bk T ABELEBED . TR SR T
PERGRERFT 2500 . s TIREE . T ARSI S+
FRZTH T N T Z A HROR it P ) PR 4 S S (AR AR
FEh, AE 35S A ERERS T, G T ARS 2T
A KT AR KRS HAE 6. 5. 16
AL A, R, B BN R G S
et T ARG ZE S BRI, B KRR
NT ARG B 7.
42 ERMHSNEREBEEHRR

81T Cytoscape 3.6.0 #AEXT H-C-T-P 2% &
ITWZE T RIS MCEDIR 3 NS EII KT
B, X 5 MUEDEBAAE T T AR
R, HAEPIREE. WE R, e
TER . TEWiAEER (2) ml i & 428 MMP-9 [11E %
FGT U BB AL ) B RS, [R] IR FERAE SR A A
¥ (tumor necrosis factor, TNF) A IL6 /K*F, BAH
B B E AR U, Ry (43) mpaE I # R
F-xB (nuclear factor-kappa B, NF-xB) 155,
WOEZ IR ¥ E2 #HR AT 2 (nuclear factor E2 related
factor 2, Nrf2)/ I 41 2% A -1 (heme oxygenase-1,
HO-1) i, RAFH] TL-10 30 B 40 i
ROSLIVE FAUSY; N-Je - 7 I (45) Al
# B (19) HIniiil s 2 PE75 31 RAW 264.7 4Hf0R:
MW, REFETIRIERD R 4R (14) 1E
/I B3 T R S P L A SR 0 P SR I B P A T
PEFIAME B DT, et @i #H] MMP 16 B
YU R FLE N, VAT B O S AN RIB M DG A AR
(R B A0S

W T A I 3 MBAEAR i 22 57 A3 A
WG 21 RA Pt RO N 2%, 3R15 153 N ILIA]
B 2P PPI M3 H27x SRC. PIK3CA.
MAPKI 55 23 Moy EE, SR H A T4
i S 3 B TEARH i 22 R RO VR YT RA B CBERE £
T B A B 22 R R T R
filg . 2228 RS AL AR PR . A0 AR R R
W WEREEEVUEE-3 Bl SOER T4 . KEGG ili%

BEMTBEATINGE R LR, RA KIFHLEH Sk
B R A s A U 0B, X ERH T A
i S 3 ANTETEARFH it 22 57 1 o0 B FE O B i IR T 9
S5 RAILE RA AR R AH KRB AL REA —FL
SYK & & H g 2 R ¥ i ( protein-tyrosine
kinase, PTK) Hf—Fh, f&—FhdEs2 A2 (1 R
WEUO, SYK 1E B 403244 Fe 285 % s 5 1)
e AR, 1] B 4% e 4L e RA
RIFHRSE T RBAER, AN AHDRE SYK
H1#155) fostamatinib (R788) YEH T sLi/NR G, 7
W 552 F1) 1L 6 05 42 1) 288 XU 57T 28 S8 /I BRI i
P RKATRUUSERIREE, UF S IR A 1 58 i
YA SYK /K P 92, AKTI f2& 3 Rl PIAHS< 1)
2 H1 R/ IR E A (AKT1. AKT2 1 AKT3)
2, WEFRN Akt S, e RS, BEE. 4R
W AR AR RSV 2 IR, WRE SR AR
e RS B R B 2455 . AKTL i nf AR
BB AR ORI RGPS, X B RA BT it B
KA A EEMEH . PI3K A& NUEE 5 i AR BE LA
(phosphatidylinositol, PI) [ 5 EZ#fE, PIK3CA.
PIK3CD. PIK3CG #J°/ PI3K T B4k W ¥4/ . PI3K
5L MESHEE, 5 Akt LFEAMN PI3K/Akt
G55 BKIE RA AT S PIBK RKIAKF
Th, TR PI3K {232E Akt #RR1L, oW PI3K/Akt
FEE; TR Akt ATEERRICE M E A, Sl
J P A A R R LA A ) R 2O, A ]
PIK3CA MHRIEEAKIRET, CA Y SLLRIE
B JUN [ERIAFIE 400 s g a2, 5
JE R A TR BT AA R R & )28, 5 JUN W] RETE RA i
Rk e KR AR i 2 EEZ/EH . MAPK].
MAPK 14 %5 )& T 2 2L iS40 B AR R, CUEsk
MAPK 1 Ge4fiH -l — B ik 4 i 1 5 2 12 e
(extracellular regulated protein kinases, ERK-1/2) ]I
H RA WIS T MME3 IR, VRTT
RA B TERE S0 BERE AN O R B A AR FE )
AedHZ, MHZ5 RA PRFERE, FHIEMEEE AR
RA K B3I, ESR1 A T8 A MEREAE H I 244,
REfg (et iR 4 M 3G B Ak R 4, (H2
FH T MR T A R R B R AR SRR, BT
ESR1 A& 75 23 I0 & 20747 28 B K AR AT A 4 320
VEGFA & L8 A2 BORH i IR 280G A BTl 75 1197
HA & T s > B RIS VR B . RA B AT
HJZ VEGF EAXRIE S MERE. Dbl &7
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L M % FE ) B IEAH OGB4, EGFR Reid i il ok
R 2 PR 3 A e FE A AR B AR BT
CCND1 ZRIE i) 2= i 15 40 3 5E BY); CDKs
J R 43 A U B A B S ) £ R R
HEWMEE, T RA EE Y R F B T Re S
CDK1. CDKS [l JERIEA KB, MMPs & — 5%
BT P AT, 2 M A I o P i 32
BN, S5XRWTREES. MRHMER R E
IEHARE . HRRHAL S L TE MMP-2
J MMP-9 7K B % FE I AR R I miass, w]
R S B AR 4R ARDS . S5 4k, TL-4 252
PR W15 JOREAH SC A BB A, 40 TL-4 AT AR 58 5
BB,

KEGG &M 20 5i8#, £ H-C-T-P M4k
BB E W PI3K-Akt. Rapl. Ras. HIF-1.
Estrogen 5 5l pE 3t 5 2% 2% (1 FE AR L 3 oo
HA G 38 KT I . Hoh PIBK-Akt 15 5@ 5
RA T8 HEZ0 0 (1) 184 5 ol 124 951400, Ras F& /N T G
H M, Rapl iy Ras #HOCH & T Ras Jim 1 R 5056 %
M2 —. Ras {5510 AT DA R LA P4 7 2B KR 7
VEGF {35141, £ 1] Ras {5 5@ A fE /£ RA IfiL
EAHERPEREEEH; AWREMH Rapl MiTER
RS T A0M PSS FI3G N IL-2 (17=4E, AT REAE
RA 1EFIMLH] 2 B gl T E RS 5540, 7RI
INBUCEE A BB R /R G FE R Rapl 15508
P RIEEEAEHWL, T RA BETE AR E
WhE, HRXWENGREAKHEE, RAERHE T
(hypoxia-inducible factor 1, HIF-1) Fi& 41, HIF-1
=SS LLIEYY VEGF {5 5@k, @i L
VEGF TMi#iE NOS, Mt g A p 5 &7 sk 44,
Estrogen {5 5 @M% 5 H M AK S HEMA K], X
5 2AFE T 153 MEFERL AT 49 4, 5 32%. i)
HEM G T 23 1 B 3 AR b B 22 S B 70 vl g A2 18
5 RA AHICAEY i@ B o BB R E AR F SR 4ERRIE
JERIREEARES, FRARISRERBL, B (A 51T 1)
IR, AT O S AR T T =

o ] 2 2R e 25 AR ST TR B “ SRk
FARIT IR R A A AR B 7 SR 5
g, G MAREARE USRS, WE~
PUE Sy NI TG R I N T e 52 & ST =)
SR T ABAMPAHRIT R, BRHMTR
Hbre T T AR St T ABRMILZ S, B
SERABYISEIOIE T oRGF L. L, BRI

Yo T 2k S 3 AN SR 22 53 A3 T PR A
. LMy N-RE-F R Z . R R B %
B FEWBEEAT SRC. PIK3CA. MAPKI % 23
A~ RA FHOGEE AT, 4% 60F% PI3K-Akt. Rapl. Ras.
HIF-1 #1 Estrogen 7E N )% 5% /5 i@ . M T A
i S 3 AN il ) 22 3 Gl 22 81 L 22 di K
R W RAER T I R MG .
BB TR AR i 4 G BE 7 IR BNR YT RA
HM . ARG T OH T ARk 3 ME
FEARH BB e\, 8RBT T s Z RAERIT RA
R FEINLZE R . AN T A2
RatdE R, sk T A S EAH ok
AP S PR AR . FIR, ABFFCRARER
553 92 M fE v 25 A ST R Fe At 1
K.
FBAR HVEHEHFATREEARZFR
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