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Potential mechanism of Linggui Zhugan Decoction for treatment of Alzheimer’s
disease based on network pharmacology

WANG Ya-nan, LI Si-qi, YUE Yi-qgiang, SONG Ai-hua, HAN Fei
School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China

Abstract: Objective To study the potential mechanism of Linggui Zhugan Decoction in the treatment of Alzheimer’ s disease (AD)
by using network pharmacological technology. Methods Firstly, TCMSP, Swiss, SuperPred, Stitch databases and supplement
literatures were combined to search for the chemical compounds and the potential targets related to the four herbs in Linggui Zhugan
Decoction, using the oral bioavailability (OB) > 30%, drug-like (DL) > 0.18 as screening conditions. Meanwhile, the targets related
to AD were screened through OMIM, TTD, GAD and Pharm Gkb databases. Moreover, the interactive targets of Linggui Zhugan
Decoction and AD were further acquired. Then, Gene Ontology (GO) analysis and KEGG metabolic pathway enrichment analysis of
interactive targets were performed using DAVID 6.8 database. Finally, degree and betweenness centrality analysis were performed to
find potential key targets and key pathways after the “Herbs-Active Compounds-Targets” interaction network was constructed by
Cytoscape software. Results There were 126 potential active compounds and 120 potential interactive targets in Linggui Zhugan
Decoction. A total of 565 enrichment results were obtained by GO analysis, including 396 biological processes, 121 molecular
functions and 48 cell components, mainly involving protein binding, cell, oxidation-reduction process, etc. Simultaneously, the
selected targets were enriched by KEGG analysis and it indicated that 67 metabolic pathways play an important role in AD, primarily
including neuroactive ligand-receptor interaction, pathways in cancer, serotonergic synapse and calcium signaling pathway, etc.
Conclusion The synergetic effect of Linggui Zhugan Decoction with multi-compounds, multi-targets and multi-pathways in the
treatment of AD were revealed by network pharmacology, which provides a theoretical basis for the study of its pharmacodynamic
material basis and action mechanism.
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F1 EEAHZHH 126 NEEEERS REREKXER
Table 1 Basic information of 126 potential active compounds in Linggui Zhugan Decoction
W5 wEY) OB/% DL  J ki
1 l4-acetyl-12-senecioyl-2E,8Z,10E-atractylentriol 63.37 0.30 4 AR
2 12-senecioyl-2E,8E,10E-atractylentriol 62.40 0.22 4 AR
3 l4-acetyl-12-senecioyl-2E,8E,10E-atractylentriol 60.31 0.31 5 AR
4 3B-acetoxyatractylone 54.07 0.22 6 AR
5 o-EFHRRE (o-amyrin) 39.51 0.76 7 SEN
6  (35,85,9S,10R,13R,14S,17R)-10,13-dimethyl-17-[(2R,5S)-5-propan-2-yloctan-2-y1]-2,3,  36.23 0.78 13 SEN
4,7,8,9,11,12,14,15,16,17-dodecahydro-1H-cyclopenta[a]phenanthren-3-ol
7  8B-ethoxy atractylenolide III 3595 0.21 3 AR
8 HARWNEST (atractylenolide I 37.37 0.17 10 AR
9  #AM (atractylone) 41.10 0.13 9 AR
10 MEAARNAEE (biatractylolide) 1745 081 4 AR
11 ESKFLER (dehydroeburicoic acid) 44.17  0.83 9 X
12 ergosta-7,22E-dien-3beta-ol 43.51 0.72 11 RE
13 JEAEMEEE (ergosterol peroxide) 40.36 0.81 9  IR%E
14 MZEJMER (trametenolic acid) 38.71 0.80 3 RE
15 3pB-hydroxy-24-methylene-8-lanostene-21-oic acid 38.70  0.81 3 RE
16  (2R)-2-[(5R,10S,13R,14R,16R,17R)-16-hydroxy-3-keto-4,4,10,13,14-pentamethyl-1,2,5, 3826 0.82 8 TR
6,12,15,16,17-octahydrocyclopenta[a]phenanthren-17-yl]-5-isopropyl-hex-5-enoic acid
17 IREHR C (poricoic acid C) 38.15 0.75 5 IRE
18 HMEEEESEE (cerevisterol) 37.96 0.77 11 TR
19  HHEBERZEIC (hederagenin) 36.91 0.75 1 RE
20  7,9(11)-dehydropachymic acid 3511 0.81 6  IRE
21  TREHR (pachymic acid) 33.63 0.81 7 RE
22 (2R)-2-[(3S,5R,108,13R,14R,16R,17R)-3,16-dihydroxy-4,4,10,13,14-pentamethyl-2,3,5,6,12,  31.07 0.82 5 TR
15,16,17-octahydro- 1 H-cyclopenta[a]phenanthren-17-yl]-5-isopropyl-hex-5-enoic acid
23 (2R)-2-[(3S,5R,108,13R,14R,16R,17R)-3,16-dihydroxy-4,4,10,13,14-pentamethyl-2,3,5,6, 3093 0.81 3 TR
12,15,16,17-octahydro-1H-cyclopenta[a]phenanthren-17-y1]-6-methylhept-5-enoic acid
24 PREH A (poricoic acid A 30.61 0.76 6  IRE
25  REHE B (poricoic acid B) 3052 0.75 7 IRE
26 (D)-HEHERAE [()-taxifolin] 60.51 0.27 9 R
27 B ER (taxifolin) 57.84 027 12 FEEE
28 (H)-JLFE [(+)-catechin] 54.83 024 16 HEF:
29 RJLHKE (ent-epicatechin) 4896 0.24 16 Hk
30  peroxyergosterol 4439 0.82 11 FERE
31 B EIEE (B-sitosterol) 36.91 0.75 18 FERE
32 #HiEF Csitosterol) 3691 075 17 kEEE
33 K (cinnamaldehyde) 31.90 0.02 44 fEE
34 HEm (glycyrol) 90.78 0.67 7 H=
35 7,2'4'-trihydroxy-5-methoxy-3-arylcoumarin 83.71 027 7 HE
36  HHEMMAEFS X (licopyranocoumarin) 80.36 0.65 6  HXE
37  shinpterocarpin 80.30 0.73 6 HH
38  phaseol 78.77 0.58 8 H=
39 HHEAHE B (licochalcone B) 76.76  0.19 7 HE
40  glyasperin F 75.84 0.54 4 H=
41  inermine 75.18 0.54 6  HXE
42 YENTASR (vestitoD 74.66 0.21 9 HHE
43 glyasperins M 72.67 0.59 5 o
44 (2R)-7-hydroxy-2-(4-hydroxyphenyl) chroman-4-one 71.12  0.18 9  H¥
45  HEFAFEER (1-methoxyphaseollidin) 69.98 0.64 7 HE
46 RITER§{EZR (formononetin) 69.67 0.21 15
47  3-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-(3-methylbut-2-enyl) chromone 66.37 0.41 10 HHE
48  HEF (liquiritin) 65.69 0.74 5 H=
49  glyasperin B 6522 0.44 10 H®E
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50  FFFaZE (pinocembrin) 64.72  0.18 9  H¥
51  JeEHEEE B (glepidotin B) 64.46 0.34 1
52 HEFE (licoricone) 63.58 0.47 4 HE
53 1,3-dihydroxy-8,9-dimethoxy-6-benzofurano[3,2-c]chromenone 62.90 0.53 7 HE
54 FARHEHEAHE (glypallichalcone) 61.60 0.19 8  H#
55  glyzaglabrin 61.07 0.35 4 H=
56 H%T G (gancaonin G) 60.44 0.39 4 HE
57 (2S)-6-(2,4-dihydroxyphenyl)-2-(2-hydroxypropan-2-yl)-4-methoxy-2,3-dihydrofuro 60.25 0.63 2 i
[3,2-g]chromen-7-one
58  3-(2,4-dihydroxyphenyl)-8-(1,1-dimethylprop-2-enyl)-7-hydroxy-5-methoxy-coumarin ~ 59.62  0.43 8  HHE
59 M & (naringenin) 59.29 0.21 23 HE
60 licoagrocarpin 58.81 0.58 10 HE
61  8-(6-hydroxy-2-benzofuranyl)-2,2-dimethyl-5-chromenol 58.44 0.38 13 i
62 licoagroisoflavone 57.28 0.49 3 HE
63 T ¥ (mairin) 5538 0.78 4 HE
64  xambioona 54.85 0.87 4 HE
65  dehydroglyasperins C 53.82  0.37 9  H¥
66  8-prenylated eriodictyol 53.79  0.40 12 HE
67 JtHEE (glabridin) 5325 047 9 HH
68 JtHREHE T (glabranin) 52,90 0.31 15 H
69 HEEVER (glycyrin) 52.61 047 5 HE
70  J6HEE (glabrone) 52.51  0.50 7 HE
71 HEFHE (licoisoflavanone) 5247 0.54 4 H=E
72 MR SR (lupiwighteone) 51.64 037 5 HE
73 HE T A (gancaonin A) 51.08 0.40 6 HH
74  jaranol 50.83 0.29 8 HE
75  kanzonols W 50.48 0.52 8 i
76  H®ET H (gancaonin H) 50.10 0.78 12 HE
77 KHLEEK (odoratin) 49.95 0.30 5 HE
78 FRZEE (isorhamnetin) 49.60 0.31 10 o
79  HEAHM G (licochalcone G) 4925 0.32 10 HE
80 SRIMEMEER (medicarpin) 4922 0.34 9 HHE
81 H¥%5* B (gancaonin B) 48.79 0.45 6 HE
82 P HERIEI B (semilicoisoflavone B) 48.78 0.55 9 o
83  1,3-dihydroxy-9-methoxy-6-benzofurano[3,2-c]chromenone 48.14 0.43 7 HE
84 W (calycosin) 4775 0.24 9  H¥
85  quercetin der. 46.45 0.33 6 HH
86 #it 3 (quercetin) 4643 0.28 50  HEE
87  (E)-3-[3,4-dihydroxy-5-(3-methylbut-2-enyl)phenyl]-1-(2,4-dihydroxyphenyl)prop-2- 46.27 0.31 6 HE
en-1-one
88 JEHHEZE (glabrene) 4627 0.44 7 HE
89  3'-methoxyglabridin 46.16 0.57 5 HE
90 glyasperin C 45.56 0.40 10 HE
91 HHRE (isolicoflavonol) 45.17 0.42 10 i
92 JEFEHHEE A (glepidotin A) 4472 035 8  H=
93 RmHHEE (isoglycyrol) 4470 0.84 5 H=
94  2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-6-(3-methylbut-2-enyl)chromone 44.15 0.41 8  HHE
95  3’-hydroxy-4'-O-methylglabridin 43.71 0.57 5 HE
96  eurycarpin A 4328 037 6  HH
97  7-methoxy-2-methyl isoflavone 42.56 0.20 11 HE
98 &M (kaempferol) 41.88 0.24 29 HE
99  HEFHME (licoisoflavone) 41.61 0.42 7 HE
100  glycyrrhiza flavonol A 41.28 0.60 10 HE
101  18a-hydroxyglycyrrhetic acid 41.16 0.71 2 HE
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102 HHAHE A (licochalcone A) 40.79 029 12 HE
103 KRAEEZERH (inflacoumarin A) 3971 0.33 5 0 HE
104  (E)-1-(2,4-dihydroxyphenyl)-3-(2,2-dimethylchromen-6-yl) prop-2-en-1-one 39.62  0.35 5 i
105  6-prenylated eriodictyol 39.22 041 11 H
106 HESFHEI B (licoisoflavone B) 3893 0.55 9  H¥
107  7-acetoxy-2-methylisoflavone 3892 0.26 4 HE
108 HMO 3837 0.21 6  HH
109  FHHEH (glycyroside) 3725 0.79 2 H®E
110 (25)-7-hydroxy-2-(4-hydroxyphenyl)-8-(3-methylbut-2-enyl)chroman-4-one 36.57 0.32 10 i
111 2-[(3R)-8,8-dimethyl-3,4-dihydro-2 H-pyrano[6,5-f]chromen-3-yl1]-5-methoxyphenol 36.21 0.52 5 HE
112 sigmoidin-B 34.88 041 11 Hix
113 3,22-dihydroxy-11-oxo-delta(12)-oleanene-27-alpha-methoxycarbonyl-29-oic acid 3432  0.55 12 i
114 HHFEE (licocoumarone) 3321 036 9  H¥X
115  licorice glycoside E 32.89 0.27 6  H¥
116 H#EZX (DFV) 3276 0.18 9 HHE
117  kanzonol F 3247 0.89 6 HE
118  phaseolinisoflavan 32.01 0.45 7 H¥E
119 RHif 5 Gisotrifoliol) 31.94 042 7 HE
120 (28)-2-[4-hydroxy-3-(3-methylbut-2-enyl)phenyl]-8,8-dimethyl-2,3-dihydropyrano 31.79 0.72 3 HEE
[2,3-f] chromen-4-one
121  icos-5-enoic acid 30.70  0.20 9 i
122 gadelaidic acid 30.70  0.20 5 H=
123 5,7-dihydroxy-3-(4-methoxyphenyl)-8-(3-methylbut-2-enyl) chromone 3049 0.41 5 H
124 euchrenone 3029 0.57 11 i
125 H®E##E (glycyrrhizin) 9.06 0.11 39 HEE
126 18p-HHIKIR (18B-glycyrrhetinic acid) 1741 0.74 3 HE
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Fig.1 Interaction network of targets of Linggui Zhugan Decoction
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ANEEASME, PR 0.136 34; UG, 5
43 MR SARE, PN 0.091 995; AR5 A H B
=, 538 MR, A EDY 0.081 929, ] LU
T, T P AR P B B s BV AE TR PR B 23 P B AE
KHEARHZIRIT AD HIZGEIhReh KA A 2
WIHEF . BEAR, FEMZEH, BEAEEHS tau HH

TR *
@ R J *
o EQ .
SR i
R MAPT-

(MAPT). & AMSZERBEREE N1 (PTPN1)., HEHE
ZARFER 1 (ESR1D) WA R S EEAH AL,
FEAE 53318 90+ 56+ 47, A BE 5524 0.201 265+
0.092 649, 0.049 12, FEt ] LAHERT, IXLLRE n]Ee
H5EEAB@GT AD MWZAEERZEVIME. #H—
WOHTEI L, TR 126 MEEDIH, 29 98%IIETENG
PERLr 20 5 2 AR AAIE; 7E 120 MERBE A,
A 80%IMAE M /b5 2 MEEYIAE. XU, %
FEAR 7 T TRV M 1 PT REAE 3R
ARG, BE IS mT REAE T AN IR R
AN S R B PTREVE A T R —HE A, $RERER
H@BZ W ZEE S ENGTT AD HIVE R
2.5 GO (Gene Ontology) E£H#IThaEEE SR
K DAVID 6.8 $#% FEXT 120 AN TEAE F#E 5
HHAT GO BRI AR 73 K E 04T, HiE 1 565 4~ GO
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A 396 4, FEPE K RNA BEE 11 55 TH 540
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Fig.2 Herbs-active compounds-targets network of Linggui Zhugan Decoction
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Table 2 Results of top 20 of GO analysis

Byl SR BRI % P1H
GOTERM_MF DIRECT GO: 0005515 ~ protein binding 86 6.87X10°°
GOTERM_CC_DIRECT GO: 0005886 ~ plasma membrane 66 1.87X1071
GOTERM_CC_DIRECT GO: 0016021 ~ integral component of membrane 47 7.91X1073
GOTERM_CC_DIRECT GO: 0005634 ~ nucleus 47 0.0192
GOTERM_CC_DIRECT GO: 0005887 ~ integral component of plasma membrane 37 3.63X 1071
GOTERM_CC_DIRECT GO: 0005829 ~ cytosol 32 0.018 4
GOTERM_CC_DIRECT GO: 0005576 ~ extracellular region 28 3.27X10°°
GOTERM_CC_DIRECT GO: 0005654 ~ nucleoplasm 26 0.0527
GOTERM_CC_DIRECT GO: 0016020 ~ membrane 25 6.88 X107
GOTERM_BP_DIRECT GO: 0045944 ~ positive regulation of transcription from RNA 24 2.83X1077

polymerase II promoter
GOTERM_BP_DIRECT GO: 0055114 ~ oxidation-reduction process 22 8.51X10710
GOTERM_BP_DIRECT GO: 0042493 ~ response to drug 21 3.17X1071
GOTERM_BP_DIRECT GO: 0000122 ~ negative regulation of transcription from RNA 21 1.32X1077
polymerase II promoter

GOTERM_BP_DIRECT GO: 0007165 ~ signal transduction 20 4.56 X107
GOTERM_CC_DIRECT GO: 0005615 ~ extracellular space 20 1.03X1073
GOTERM_MF DIRECT GO: 0042803 ~ protein homodimerization activity 20 7.04X1077
GOTERM_BP_DIRECT GO: 0043066 ~ negative regulation of apoptotic process 19 2.87X107°
GOTERM_MF DIRECT GO: 0008270 ~ zinc ion binding 19 1.24X1073
GOTERM_CC_DIRECT GO: 0005739 ~ mitochondrion 18 5.33X1073
GOTERM_MF DIRECT GO: 0042802 ~ identical protein binding 18 1.75X1073

2.6 KEGG Riff@EE5&EosHh

FIF DAVID 6.8 %4 X% i 1% H (1) 120 /MEAE
1EFHE ST KEGG % & &0, L3k 67 %
EELR . IRE P<0.05, B 20 % KEGG @
FMIEARAEENE 3. WJLLEH, P<0.05 HIHT 20
25388 % = B HE A 40 U P A - 52 AR R EL AR e i
(neuroactive ligand-receptor interaction). J/iE i %
( pathways in cancer ) . 5- % & i% g 2K fil i@ %
( serotonergic synapse )~ 5 {5 5 i B ( calcium
signaling pathway ) cAMP {5 5 i@ % ( cAMP
signaling pathway ). PI3K-Akt {5 Z il (PI3K-Akt
signaling pathway ) . ik & R K PU i B Cinsulin
resistance ) TNF 15 5 i % ( TNF signaling pathway) .
e RE R 1 2 B (proteoglycans in cancer).
Ras {55 1@ (Ras signaling pathway ). MAPK {55
JH# (MAPK signaling pathway ). i %) [l Jed i %
(prostate cancer). % [ g R Alid % (dopaminergic
synapse )~ ¢GMP-PKG f& % i# % ( cGMP-PKG
signaling pathway ) . J& iE [ 7% 5% 2K I 1@ %

(transcriptional misregulation in cancer). AD I

( Alzheimer’s disease ) v Rapl 15 5 i % (Rapl
signaling pathway). W12} E 40 A& 22 B 32 2%
(regulation of actin cytoskeleton). B < [l hi i i 4%
(cocaine addiction ) fIig I 4H i i i 1 1 47 i 2%
(regulation of lipolysis in adipocytes). A _b%#zHz
N, BRI A BN V] Red R H T IX AR
B R HIRTT AD BV AEMER
3 Wig

R 2 2438 27y v 245 52 7 AR R BT RD 24 23504 o
B ARt T — AN A MR R T S . Bk
RHGZ (hFEw) e Tr, FEGRR. 1%
RIEZ . EEER. 5RO, dEEH RS TIRE Lt
RPUTBEEAEN, R Z AT O ME R
JEBIR 0B LREAE L RS VESCRUE REER . R
TZITIRIT LRI 1) 245 28000 Jon B b A F AL i
ANERT . AISIREIRTIE Ik X 4 24 B 2R ORI B T SR
HZIETT ARS8 107 14 A5 P FH AR, 1 A
T HAE AR A AR S 2E R B AR
Hzia T8O ) 3w WA E LS AT TR, &5
RRI, ZI7H B- BE. RITSWIE R HHERK
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Table 3 Results of top 20 of pathway enrichment obtained by KEGG analysis
Xl B 5 K % P

KEGG_PATHWAY hsa04080: neuroactive ligand-receptor interaction 26 491X10°13
KEGG _PATHWAY hsa05200: pathways in cancer 24 2.73X1078
KEGG_PATHWAY hsa04726: serotonergic synapse 16 1.26X1071°
KEGG_PATHWAY hsa04020: calcium signaling pathway 16 1.00X 1077
KEGG_PATHWAY hsa04024: cAMP signaling pathway 14 1.17X1073
KEGG_PATHWAY hsa04151: PI3K-Akt signaling pathway 13 7.58X1073
KEGG_PATHWAY hsa04931: insulin resistance 10 4.45X1073
KEGG_PATHWAY hsa04668: TNF signaling pathway 9 2.56X107
KEGG_PATHWAY hsa05205: proteoglycans in cancer 9 0.0130
KEGG_PATHWAY hsa04014: Ras signaling pathway 9 0.0253
KEGG_PATHWAY hsa04010: MAPK signaling pathway 9 0.044 9
KEGG_PATHWAY hsa05215: prostate cancer 8 4.32X10*
KEGG_PATHWAY hsa04728: dopaminergic synapse 8 3.86X1073
KEGG_PATHWAY hsa04022: cGMP-PKG signaling pathway 8 0.0119
KEGG_PATHWAY hsa05202: transcriptional misregulation in cancer 8 0.0157
KEGG_PATHWAY hsa05010: Alzheimer’s disease 8 0.016 2
KEGG_PATHWAY hsa04015: Rap1 signaling pathway 8 0.046 6
KEGG_PATHWAY hsa04810: regulation of actin cytoskeleton 8 0.046 6
KEGG_PATHWAY hsa05030: cocaine addiction 7 1.05X107*
KEGG PATHWAY hsa04923: regulation of lipolysis in adipocytes 7 2.24X1074

BHICHEAEY T e E /E T ADRAILA .
ADRAID. NOS3 %585, EHEREE G EAM
RS2, NO FIETER . K32k S B AR 45 0E
PR R R S LA LAY S A A I AR
S50 EEER . AR W 4% 25 1
WHoC SRS, M T ZHEARHBIBIT AD [HRRZ-
TP R A3 A A 05 A8 L R AR AR, S e 126 A
TELETEYERC T A 120 MEE/E I AE ST, KEGG i
W E BT R RIAE 67 2 RUTEKE TEES AD
AKX, NAEHERTBZ M. ZHE. ZEK
AR RRIT AD #2648 T ER R

AR H 3 Bk 24 -3 P R -4 P A B
TERIMZS (B 2) spfrdr el AHED, MR 32107
5 AD M OCHE RUER R L 0y, FRiZ )
SYATRE S X HERHZIGIT AD 1%, X522 AT mE
5t 45 B Je — . Mohammad 25284RIE, 1EIEH
FEER F1-B 5T 5121 AD KRB A, it e ZAMY
AL R AR R R () A s A, (RS SR
TR R AE MR A 2208 2 A (BDNF). #1428
A K HF(NGF) . cAMP J v o445 48 [ (CREB)
FIEAE KM R F-1 (EGR-1) FEREIE, &
B EACRECIRAS, SRR 2 /A0 40 B e 3 A 2 =
B ATHE T BrdU/NeuN BH 40 O BCR:, 7521355 %,

PRPRZ RAENLRI IRCR, SRR HAEAE AD SRy
T RIEEBEMER . HK, HEEES 43 NEEn
SAEAER, FoRHMnT R SR EZIEIT AD
BEYIKZR HREY, HEBEAIR. HER
PAEER . R RS EMH AT s IR R E2
(PGE2). NO. TNF-o fj53h, TS —4% 14k
B EHE. NF-xB EAMRIE, BN ARHE RIE R
N DL R AR AR SRS, R 2 1) AD YRITE
FRU, gbah, HEEERS 38 MBS, 18
HHEARH@IGRIT AD IRt BEA —EmiE
o TSROV S H B 2850 Fi e LK R P i £
FAEFRFONLEI AW, B R A 0] DA Ed
FBREA Bl (HMGB1) [k, &7 LLHEE
RAGE. Toll #£52{& 4 (TLR4). NF-xB. claudin-5
PRIk, M DREEIRTE 7y, R B R
RER. TH, WA, HEHEE—M
KARM HMGBI #0157, 177 HMGB1 8 )4 DL A
HMGB1 FIIHABP 5 2 (B R AP0 TR
T4 R GUI5R I RIS 2 — B3, A, A bA
HEM, R A A R VT R AR H AR IT
AD IR IRZ )i
BTSRRI, #E MAPT 5 90 /METE
TEHERU ARG, HEERK, TREEHERTEE
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J7 AD H—EBER. MHIHFREY, MAPT K+
B SIS AR 2 O E A SR tau, H R TE
P TCHIR A, T I FR e AR B0 E
BERB, 7RI ANEN tau 85 A BERR b/ 2 BE R
YR FERRES, B4 20 MAPT BRI RAE 2 51
i tau B AR BRI, BEME AL PHFs & NFTs
MUl SR & 08 M, X2 AD B
—ANE B EARRE R, AR, ONARIE FU4h
Seft 7 — @ MBS KR, $278 MAPT IR L HER
H#GIT AD HIOCBE R R, HIk, 255 PTPNI
55 56 ANELEE VR ARG, AR SR 2 -V VE R o7 -
E FH B AU LA X rp R oR o VR R - BT
Wang S5B4@E 0 AD B#HF Tg2576 /NRAF LK
L, 7E AD /B it FH R RO miR-124/PTPNI
AHHAE A7) R-124P, AJ A ZoHbi % 58 fi %
6 I AZ B, R B miR-124/PTPN1 & AD H
5 ik Th 6 B S ACAZAZ R S BEA R, @ I 4 )
miR-124 HE & miR-124/PTPN1 i&4%, id %15 PTPNI
BN %R miR-124/PTPN1 A F A FH A k41 551)
AT DAY e b T A2 b, Bk seah gk oA
WEFLSRAL T SEER ikl . Rk, SR HE ] RE
YEHF MAPT #1 miR-124/PTPN1 ¥ VA7 AD K
FHORHLHINT) 5 K B S it — P IiE .

KEGG fRihl s (£ 3) 450 ExR, #aimt
T A4 - 52 A AE LA FH @ B0 2 26 ANFE AL, $7n 1%l
TR ZHEAHZIRIT AD K. WHARY, %
TR TR S A0 B N AME S A DG 2 A
FIECARIIES, Hf A REEDRE 2R 52 4R 5L A
Chrm3 i &38R HARRETNRE, 7T RE S (k2% S M
REACiLae A kB3, A, AEYlE —FhE
PRI Z 0 Z 51, AR B 1) 2 Ak 4 6 a4
AT ZFEZENAEY IR, WARETNE. N
W O IEEEE] %, FIFCZEB, FAk,
A5 S IE B K 16 ME s, R H 5 X HEARH
BT AD H—EMEKR. AWF7REN, Ca2tkififal
Ae/Z AD HJLANEURRFE R R A, FONIMR
W Ca? VR FERTBE B AN 2 2 (AR 1) B P B A1
G AR A tau BR HIIPTER, MK AB Z Ui tau
A UL R AR, FFE, #PZITH Ca?KkIE Tt
o L 2 O R A, A R S B 1 VR TR i
PERIRAET, 5l tau A ERRIL, H Ca>ien]
I A A NS S A BRI tau B
JE 5% PHFs, B NFTs, &S ot

5 ADE-4, FRLL, B IRRALE AD KB K
P PR B OCE MR . S5-FR (Ul R R i
BBAE 16 MHICHS, ZEKEEEH 57
Ji&e e S A Mo AN [RIAL IR S-FR i 2 AR ik, ]
SO y- A TR 2 DO RS At o 250 388 i FRIRE TR
AT T F 2 AT AR S EES, HI)
e &5k ADMY, DL EZERIUR, BHEARH
AT REIE I T A Ik e AT 3 1 SO M T
RAEE S A A S R R A TR, RIE BT
AD FIER. FIRBEF S RAE— e R F AR
Peft 7 EUAKYE, ATT A OCIRUE ST B 1 Ak

g L RTIA, AHIE AT 32 B I W 2% 24 B AR T A)
T T 2R 70 AD FRETEIRITER, FIR i iE
Ji PP AR5 A 1 T AF DA B 5 3047 1 2B
ThREFRGHEES & T, L T BRI -
VERE 2 150, 2 A1 BERARAR R T R T
1697 AD FITEEMERALS]. SRR, BHERHTG
) 126 ANELEREPERS T R B2 @R T
MAPT. PTPN1. ESRI 5 120 /595 2% IV £E
e, WREASS. AR, SHERESRE. e
TEHERCIAR-SZ AR A BAE B RS . 515 58, S-Fat
iz G 5% I % 55 22 o mT BB 1) AR W D REFNAR G E s
PUABT tau BXE . RSP 52 fh 2208 0
P IR ARE R B SRR AL S 2 Fis R
KEFEIRIT AD MBUER, NHZRr. 28, £
WAVRNGTT AD [T BeAE FALHEIER AL T 7K
W, R JE SR T SR I 24 2 o B AR F AL
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