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HWE B 456 W% Y 5 A SRS B S M h SRR AR (LSCC) 4il a3 58 ) 7B (EAE FA AL .
F3E ilid PharmMapper 5804 RS RAEH 5 HIME AT, 24 b DisGeNET 544k FE FRHL LSCC i Xof
R, HUZSELIHE S B 5 LSCC ACHEME N . ST AT SR ¥E AR B AR (1 FLAE N 48 IR I e Ao s e P
R A0 22 SRR s AT ZE R AAA 1R (GO) AW Thfe St EREE A A R (KEGG) JHEK & &£ 74T
T Cytoscape 3.8.0 H - 2thi]  H- =2 -4 15 -3 B W0 2% 18] o e 401 48 e S AL 2ot bk &8 AT W5 5
. CCK-8. VAR e [ LI A6 4 HL52 %6 TULT7 41 I 365 A J1 /520, Western blot A&l PI3K. p-PI3K.
Akt. p-Akt A MEIL. FR LHFBEHEE LSCC 24 159 4; fik i AKTL 25 7 FhiZ 080 4
GO HHE M HTIL4T 2 455 5% H : KEGG & S/ #3172 skl , 4 PISK-Akt {5 5 il % 55 . 45 H-52 55 LSCC
T ORE SR T RETE R AT . el 545 5 48 2 B 2T 45 W) & BE R . CCK-8 5 TAHR Te b S
FH, 1. 2. 4 pmol/L WREEMASF-S X TULT7 4RI BAHIER (P < 0.05) , HEREEMKENE.
p-PI3K 5 p-Akt & A MR IEE & HZRE K F T N (P<0.0D) . 45 GH Sl PI3K-Akt
G, RIEMH LSCC ARG i e .
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Investigating the mechanism of Xanthatin in inhibiting proliferation of laryngeal squamous cell carcinoma
cells based on network pharmacology, transcriptomics, and experimental validation
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Abstract Objective To investigate the potential mechanisms of Xanthatin in inhibiting the proliferation of
laryngeal squamous cell carcinoma (LSCC) cells by integrating network pharmacology and in vitro experiments.
Methods The targets of Xanthatin were identified using databases such as PharmMapper, while disease-related
targets for LSCC were obtained from databases such as DisGeNET. The overlapping targets between Xanthatin
and LSCC were determined by intersecting these datasets. A protein-protein interaction (PPI) network was
constructed based on the overlapping targets, and key targets were identified. Gene Ontology (GO) and Kyoto
Encyclopedia of Genes and Genomes (KEGG) enrichment analyses of the overlapping targets were performed



using R software. A "Xanthatin-target-pathway" network was visualized using Cytoscape 3.8.0 software. The
preliminary validation of the aforementioned results was performed using molecular docking and transcriptomics.
The effects of Xanthatin on the proliferation of TU177 cells were assessed using CCK-8 and colony formation
assays. Additionally, Western blot analysis was employed to measure the expression levels of PI3K, p-PI3K, Akt,
and p-Akt proteins. Results A total of 159 overlapping targets between Xanthatin and LSCC were identified, and
seven key targets, including AKT1, were screened. GO enrichment analysis yielded 2,455 entries, and KEGG
enrichment analysis identified 172 pathways, such as the PI3K-Akt signaling pathway. Xanthatin exhibited
favorable binding activity with the core target proteins of LSCC in molecular docking experiments. The
transcriptomics results showed high consistency with the predictions from network pharmacology. CCK-8 and
colony formation assays demonstrated that Xanthatin at concentrations of 1, 2, and 4 pmol/L significantly inhibited
the proliferation of TU177 cells in a dose-dependent manner. The expression levels of p-PI3K and p-Akt proteins
decreased with increasing concentrations of Xanthatin. Conclusion Xanthatin may exert an inhibitory effect on the
proliferation of laryngeal squamous cell carcinoma (LSCC) cells by modulating the PI3K-Akt signaling pathway.
Key words network pharmacology; Xanthatin; laryngeal squamous cell carcinoma; molecular docking; cell
experiments; PI3K-Akt signaling pathway; transcriptomics; experimental validation
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IR 4E HusE  Claryngeal squamous cell carcinoma, LSCC) J2& 5 WL SR S aR btk g 2 —, W24k
il 2 S5, B KR DL PR T T P R T TR RS P A 45 R R AR R MR ZE 4R, LSCC 5
IR SRR R SO A R 20 ROEIR AN B, R E IR A B2 T . FARXT R LSCC
ARG AR S E BORA REL. H AT, BUbyT M %eseinyr /2 LSCC EZMIRITIESE, (HbyT fHhE &
HEIARRNHSSBMRER, ®iiayr lmB H oz, FibF e K%, RErasT i ZER
HE,

BHS R — PR YSRGS 25 S H h SRR, B IR,
Hm2 o oo A e B A HU i BE L P AR oM TR . 5 Hss ATl CHOPL ROX/XIAP. ROS/RBL1
SAE T, NSRAIIETE. TR, TS ERROS, T HSAE 2 R R bR I R U
A EBCONIRTT IR A IR 25 . SRTRT, X TAEE-SAE LSCC A E I & 4 T LB BT T AT A A IR
KL, AZHF U IR 28 25 F 5 R e o it SR AN A S0, RS AE TS 4h] LSCC 4t 344 4 1 78 6
AR, USRS iR 2%,

1 MRS

11 MRHSREA A MREHRA TUL77 BRI AR B 2B 3815 . G H 5 hrdEdn (385 JOT-12269,
SR EREBR A RD « JA4E LG  RIPA 2480 B ARGREIRAGIIHI RN &1 45 S e il (1%
‘5. C2035. P0013B. P1045. C0121, EMFuRAEMEAFRAFD ; RPMI-1640 7k, HHHERIE
A, CCK-8 k7 fr. il (F8%5: KGL1503-500. KGL2303-100. KGA9306-1000. KGC4709-1, {T.#5
IEAEMBEARGRARD ; BEA FEEZMK (155 : G2075-10ML, BRI ZEERAEMHAREIRAR) ; PVDF
i (18%5: IPVH00010, ZEEFEHRAFD ; ECL L% RGIRAE (85 180-506, ¥ KAEAEMFRl
SERATD 5 BB PIBK. Rt p-PI3K. Rfi Akt. di p-Akt ($:5: 4257S. 4228S. 4691S. 4060S,

[ Cell Signaling Technology A &) ; f$T GAPDH (155 : 60004-1-ly, BN =EAMEAGRATD .
1.2 MEEZE LT



1.21 EEE/EREARNMEE 2T PubChem %32 )% (https://pubchem.ncbi.nim.nih.gov) SREUHEH-5 1141
iR, B SN HIEZE: PharmMapper Chttps://www.lilab-ecust.cn/pharmmapper) . Swiss Target
Prediction Chttps://www.swisstargetprediction.ch) . BATMAN-TCM (https://bionet.ncpsb.org.cn/batman-tcm)
SEA (https://sea.bkslab.org) . SuperPred Chttps://prediction.charite.de) #1 TargetNet Chttps://targetnet.scbdd.
com) , VISREXTE B2 AR FHE A . 2T UniProtkB %% Chitps://www.uniprot.org) , ##0 % & ~*“Homo
sapiens”, FFIRMFI & H-SAE LS A MREAL, IR
1.2.2 LSCC ¥R EE A M3KRB Ll “laryngeal squamous cell carcinoma” A4 & i, #& & DisGeNET
(Chttps://www.disgenet.org) . GeneCards Chttps://www.genecards.org) - NCBI Chttps://www.ncbi.nlm.nih.gov) «
PharmGKB (https://www.pharmgkb.org) . OMIM Chttps://omim.org) #4EPE, #EL LSCC Bl &, ¥4
L H RGO S S A R IR, RS AL B Venn BIJE IR .
1.2.3 HHAE (protein-protein interaction, PP1) MZRIFIEE K% L SMITEIE - HE 5 SN String
E& Chttps:/iwww.string-db.org) , & i%“Multiple proteins”, #JF#% Jy“Homo sapiens”, 3¢ H.7> ¥ N“=0.97,
oA T A, 315 PRI R R tov 0. ¥ tsv SC/F SN Cytoscape 3.8.0 %, iZ4T CytoNCA 1
-4 ¥t Degree centrality (DC) . Closeness centrality (CC) . Betweenness centrality (BC) . Eigenvector centrality
(EC) . Network centrality (NC) . Local average connectivity centrality (LAC) 6 NMa+hS%. XL L5
HIRT & B ER T ST, B 2K, RO,
1.2.4 FEF AL (gene oncology, GO AT Be K #iH: A # R 4 H #1445 (kyoto encyclopedia of genes
and genomes, KEGG) BB E&EMT K R ¥ org.Hs.eg.db. enrichplot. clusterProfiler Z52F4d,
R AR S A FRGE O entrez ID, FJEEAT GO DIfEM KEGG i = 4 /0 #r . BIE W T : P<<0.05,
Q URIERM P ) <0.05. #% QHF (H/AAEIK) , ¥ GO wENH & Wil 10 2. KEGG & %7 #ril
20 fr 25 FEAT AT -
125 “BES-H BB MERESL KEHS . SCEM S, 15 20 2 KEGG @ #1585 A\ Cytoscape 3.8.0
A, Mt Hom - R - R 2
1.2.6 SFFRHEERIE 4 H PDB HiEE (https://www.rcsb.org) $RAFEOHE A ( “1.2.3”7 TH) (1) 3D 4544,
fi£ i PyMol # M X B & /N0 T A OK > 7 )5 kA3 E A 2 k. 4 W PubChem % 4 /&
(https:/fpubchem.ncbi.nim.nih.gov) FI Chem3D %3R5 H22 (1) 3D 4514, L/ B AN 25137 ik
JE3R1F /N FBCAR . {8 4 AutoDock Tools 1.5.6 FRAF#EAT - 2 x4z, #8230k € : Spacing (angstrom)
J91.000, &FRIESTATEEAN S . HH AutoDock vina AT 45704, 4G ReE SRR S HERBUR
to JEH 0 HEE R 2N PyMol B4 1EAT AT ALK .
13 ZHfES
131 43R NWEREHEANIE TUL77 4R S 1090675 MiE . 1%7 55 KUK RPMI-1640 15 973%,
T 37 C. 5% CO: (M3 FRA P97, AFAA KA LS 0%, %M 1: 2801 3 Lflf&At.
1.3.2 CCK-8 EMPMMMIE 1 FoHE 7 B HUE K TUL77 4ifE L 4103 NFLIEF T 96 LA, AR
240 JG, FELEB, 23000 100 pb FRFMEE (0. 1. 2. 4, 8. 12, 16 pmol/L) T H-Z= i3
J, HHK 6 MNEIL, T 37 °CHFMh Yk SIESE 24, 48 h, I 10% CCK-8 k7| f3s 353 100 uL, 7E
37 CHiFRAE T A 3 h, FHBERR ORI 450 nm Ak &AL 1E -
1.3.3 PR BRI A RETERR T KRR R TUL77 20 LA 1.5510% AN /HLI 51 Eli1E 6 fLAR 55
1B RN 2 mL & ARFKE (0. 1. 2. 4 pmol/L) HH 5 IRIE, 24h 5, FEHIFRE,
IINAE 2GR B TR R gk s 55 7% 1, FE SR PUSAIRES, Frafw K= ARy LN, ZibiE
F5. WFIEFREL, WEREh42 P (phosphate buffered saline,PBS)iZ{k 2 ¥k, HIEE[E & 15 min J5, PBS 3



FE, BGOSRt 15 min, WFRLE S, JHH PBS iEdE, BT EMR, HEREks Gl
50 MR N 1 AT .
1.3.4 BFAMT ASARWRETES (0. 1. 2. 4 umol/L) [REFRILALTE TULT7 4000 24 h, F4 3 X

HE . REMNRE, BT EEw AR R A w347 RNA SR, @ AN R . X3R4 005
FRIEVERAE AT, 5 R U limma F2/5, PA|logz (fold change)|>1 A% J5 1) P<<0.05 ik 2514,
i 12 45 H2 2R 252 AIN R A (0 pmol/L B H-F) Kz RKISIERH (differentially expressed genes, DEGs) ,
FXt DEGs 47T GO ThEEA KEGG il & H1T -

1.3.5 Western blot &l PI3K-Akt {5 S BB EEREKF  # “1.3.3” B 42577 N B4, 4525 24 h
JEWCEELINE, MG E RIPA RFRIRIA S EH, KA BCAKMEEAKE, Hik/E, ¥#EZE PVDF
Ji§, 3% BSA =& 1h, 4°CiEE PI3K. p-PI3K. Akt. p-Akt (1:1000) A1 GAPDH (1:20000) —#iit
w, ZRWEWLFEPIR. BP0 (1:2000)L h, TBST HFVeME, HBEMAH ECL BT, WEHEE
A28 Imaged BAFEAT 04T, LA GAPDH N SR E A RIA & .

1.4 Givt%4b3E 11 GraphPad Prism 9.5 34 SEEG BR#AT S 1H 220 i, AL EH 31k, 4t
ZER X £ S KR, ZREARNILLECR SR 37 2007, WP LLECK A LSD-t K536, P < 0.05 2% 5 4iit
2 R

2.1 MEHEZSIER

211 BEEEAEEHEER SEREFBNEES/EAESEEWT: PharmMapper 153 />, Swiss
Target Prediction 80 /™ (Probability >0) , BATMAN-TCM 40 4~ (Score >20) , SEA 2 4> (MaxTc>0.4) ,
SuperPred 47 > (Probability > 0.6) , TargetNet 81 4 (Probability > 0) . #:T UniProtkKB $#5 ZE i g —
B, EBREEMEMIEARRERE, FEGHSIEM A 352 1,

2.1.2 BHEWIT LSCC MR M %18 “1.2.27 TG ZR 7%, 313 LSCC B4l Al 2910 1. K H-5
VEFHEE AN LSCC Hm ¥ mi Az e, SRAFACARHE AT 159 4>, WL 1.

B 1 #FHEIZLE LSCC LA Venn B
Fig. 1 The venn diagram of intersection targets of Xanthatin and LSCC
2.1.3 PPl MZHILHEI ZAHT PPl M43t 271 26010R1 125 ANk, # “1.2.37 BUFEIHIE 2 K5, 3K
BROHES T A, 22508 AKT1. MAPK14. MAPK1. MAPK8. SRC. JUN. ESR1. Efi1ff# 5% (BC.
CC. DC. EC. LAC. NC) B RT&HAN® 2 Witk (7.25. 056, 7.00. 0.18. 3.33. 4.40) , ¥ifd
L 2,






B2 BEZP LSCC K PPI RIS L R i
Fig. 2 Core targets of Xanthine against LSCC screened by PPI network

2.14 GO ThRE 5 KEGG BESEESER GO Dhhtw IR 2 455 M4 H, HrhEYd# (biological
processes, BP) 22014, 4iffiZl4 C(cell composition, CC) 71/, 4T IhfE (molecular functions, MF)

183 4>, BP L HE ¥ M4 U/ 7= (response to molecule of bacterial origin) . #ME#I# 5 (response to
xenobiotic stimulus) %¢; CC FZ# K ZEME (vesicle lumen) . b BUki & fE (secretory granule lumen) %55
MF B3 I 8 AR S R BB E 1 (protein tyrosine Kinase activity) « #%324&3EPE (nuclear receptor activity)
55, WK 3. KEGG ML w45 172 A% H, WK 4. HEZSERT HA LSCC ARG 1 2445 PIBK-Akt

{558 MAPK {551 . JEIEM S (prostate cancer. pancreatic cancer. proteoglycans in cancer) %.

3 GO LRt EaTE A

Fig. 3 GO functional enrichment analysis histogram



B4 KEGG@HERMT<EE
Fig. 4 KEGG pathway enrichment analysis bubble diagram
2.1.5 “Zip-BE B AR MM <250)-40 SR I 4 L 5, 1% 45 L EE 595 Sk 1L 181 AN AL, AP
BHA, 159 MR 20 il 877 4E T 595 Ff EEEERAHEIA R . WEEh &1 R MR RE D), 2451,
AR A B R T REAEE TR AE A BAE R G R, R A ARG H S B £ R, Z@EBIEM T LSCC.

K5 «“HHZ-5 -85 MR
Fig. 5 “Xanthatin-Target-Pathway” network
KRHEOTTRARECH S, LONWBARIN, KRt VIRREKERE, 50 /DARI R, AT
RN AR 2% rp ) A 2 IR AR G



Yellow square represents Xanthium; Red hexagon represents the disease; Green V-shape represents the pathway;
Cyan octagon represents the target; The size of the target node is positively correlated with its importance in the

network.

216 FTXEAR A0V, MHEREE, BHE 5RO S TS AR <-5kimol, K%
¥ o< -7 kimol, FMTAHGLEEENEREF, WE 1 WG REN, BHE5 LSCC LA 2 16 A
FIRBRAGOCINE, B, XSS AR R R A5 H 16T LSCC (1 ZAE L .

XAERE < -7 kd/mol [ZE & BT Pk, [FIRS bt 06, L 6. SH-Z 455 AKTL (SR
ASP-274 TR A 5 MAPK14 [5G AL A ASP-112 TR A 5 MAPKS 3G AL &1 LYS-55. ASN-156
AR 5 SRC IIEMENL AL ASP-407 JE AR 5 JUN IVETEARL R ARG-207 TR LA BE: 5 ESRL (i
PO  GLU-353 J& AUt

R 1 BEZEZ ORI TREE AR

Tab. 1 Molecular docking binding energy of Xanthotine and core target

Ligands Receptors PDB ID binding energy

(kJ/mol)
AKT1 4GV1 -7.4
MAPK14 6SP9 -7.8
MAPK1 4FUX -6.8
Xanthium ~ MAPKS 8R5E 1.7
SRC ING7 -8.7
JUN 5T01 -7.5

ESR1 6VID -1.7




K6 BEZSBLERSTFIEMZR
Fig. 6 The conformation of Xanthine docking with core target molecules
GEPPATES, BRI STEEN S, HEaR%R e,
Green is Xanthatin; Cyan-blue is core target active site; Yellow dotted line is hydrogen bonding.

2.2 ZMESK

2.21CCK-8 SEIAR  FARFRIKEMBEES (0. 1. 2. 4. 8. 12. 16 pmol/L) 4bFE TUL77 4Hfif 24. 48 h
G, SR ER, BHEHS A TUL77 AM05E 7, B EIRERGM, WE 7. 24 A1 48 h {480k i
435019 3,52, 1.42 pmol/L, PKII, ASHFFEEESE 1. 2. 4 pmol/L HIAEH-= 40 24 h 15 )9 )5 4 S236 BT Wik

B 7 CCK-8#KTHZX TUL77 44 i s it



Fig. 7 The cytotoxicity of Xanthine on TU177 cells was detected by CCK-8
A: The cell viability of TU177 cells treated with Xanthine for 24 h; B: The cell viability of TU177 cells treated
with Xanthine for 48 h; * P < 0.05 vs 0 umol/L Xanthine.

222 FIRFEELWER MAARMKERGEES (0. 1. 2. 4 pmol/L) ALFE TUL77 418 24 h. 455K,

50 pmol/L M E-S A, 1 umol/L FEH-54F TULT7 40 v T ) BE T TEREMA, 2. 4 pmol/L 45 HE52

REFLEE RN T TUL77 4R so I RAE /1 (P <0.01. P <0.001) , HEREWKHTE, WK 8, #nt
ERENLINE] TULT7 40385 .

Bl 8 PR Te e SRR W B H-S 0 TUL77 0 a3 5e B /7 IR niel
Fig. 8 The effects of Xanthium on the proliferation of TU177 cells were investigated by plate cloning
A: Plate clone results X 100; B: Quantitative analysis of plate clone number; ** P < 0.01, *** P < 0.001 vs 0
umol/L Xanthine.

223 BRAMTER W “1.347 Jrik, BHS 1 pmol/L vs X RLTIESFF] 3 > DEGs, H Ltk
24, FUEERE 1A BHEA 2 umol/L vs X RELIEAF S 85 4~ DEGs, Hrh LAFERH 36 4, FiHHER
494 BHE 4 pumol/L vs Xt HRZATHETSF] 342 4 DEGs, Hrf BifFER 150 4, FiEIER 192 4, WE
10A-C. HIUkAT L, BEAE T E-S A 29k FE (A3 1, DEGs (¥ %508 W S 4% hn

B H S 4 pmol/L vs X HEZ(¥) DEGs HEAT & 44047, #% Count fEL%% §i (112 H #EAT FI 4L GO TRk
AL RIE 10D, SRR E 4% H 12 RN TR AR A0 AT . DNA &5 E . At
JERGEVESE . KEGG JlH & 445 R UK 9E, DEGs 3 EHE T MAPK 15 51 Ps . R EUEIEMH . B R
T, PI3K-AKt 2605 5 il . KR B S0 W 3RAG 1 KEGG JBEE 5 1 o 4 24 3 2 0k th 1) 172 23 st
Eb, ORI 149 SFLFIEE, W4 %A 86.6%, HE—HAIESE T W04 25 B0 2 T 45 S ik wl Sk 70 S R s,
AFFFCIEE S LSCC Z5 V1A S 1 PISK-AK 15 5 38 B 34T J5 42 (ML HIB6AIE «



B9 BHEH LSCC MEFA o0
Fig. 9 Transcriptome analysis of Xanthine against LSCC

A: wHE 1 umol/L vs XTHRZMY) DEGs ‘K ILE; B: #H-5 2 umol/L vs TR DEGs ‘K ILE; C: &H
T 4 umol/LWS vs R4 DEGs ‘kili&; D: DEGs ) GO Mifit B4/ #El; E: DEGs ] KEGG iEIEE
EHT .

A: DEGs volcanic map of Xanthatin 1 pmol/L vs control group; B: DEGs volcanic map of Xanthatin 2 pmol/L vs
control group; C: DEGs volcanic map of Xanthatin 4 pmol/L vs control group; D: GO functional enrichment
analysis diagram of DEGs; E: KEGG pathway enrichment analysis diagram of DEGs.

2.2.4 Western blot SEI 5 Western blot /#7145 £ 8, 5 0 umol/L I &EH-ZELE, 2 | 4 pmol/L GH-F
ARFRJE p-PISK Al p-Akt B A IFRIA N (P <0.01 8, P<0.001) , HEIKREK M, WE 10, Fit,
T = AT BE3E L 45 PISK-AKt {3 538 B R 5 91 LSCC FI/EF .



B 10 Western blot RWUEEZX TUL77 48/ PI3K-Akt 15 S i@ER HIEL M
Fig. 10 The effects of Xanthium on PI3K-Akt signaling pathway in TU177 cells was detected by Western
blot analysis
A: PI3K-AKt {5 5 @G (14675 B: p-PI3K Al p-Akt & I HIE R HTs *** P <0.001; 55t B4 A
th; ** P <0.01; H5XHEAH (0 pmol/L) HAHLL
A: Protein bands associated with the PI3K-Akt signaling pathway; B: Quantitative analysis of p-PI3K and p-Akt;
** P <0.01, *** P <0.001 vs 0 umol/L Xanthine.

3 Wik

IAER, RINEYZIZH AT E LRI EE TR —. TENPEREIRT T, hARE
L RER . IR SOREC N RINE T &2 00 . & B TR RHEYAS BT ol S R s,
Re— WP LA LG Ry, BAABREUE. PO, o miE. MEbuRESEAS, T AT AN
W SR FEESORN0, EHS RS H T oy BRI KR Rl A B AR VR A S, R B E
iy —. BURZEAT AR, GH-S a2 R T BRG] I N R AR T R A
KAF SR TR $il] STAT3 {5 5@ EE I8 0 ROS 142 s 157 Wnt/B-catenin {5 5 i@, #04 B-catenin
BERR LIS, sl A mTOR 15 5@, Semaimaipan) st 528, RN s Qnd iR, WmREd
A LS . S5 IUVAER, SH S HA 2 — R B i BU R e 25 .

i PPl %75, AKT1l. MAPK14. MAPK8. SRC. JUN. ESR1 /¥ H 5347 LSCC MLl i
AKTL CHHIEBATE LSCC i Bk 18], Zhu et al'SHRIE T B LA KA 18I BUE PISK-Akt 1558 B2
#t LSCC A (I 4 A LA Je LSCC 4 fI55F5; MAPK14. MAPKS #5& MAPK IR, MAPK {55
JE R — S EE R ) RIE, @ p38B. IJNK2, ERK2 35 LSCC # M 5C[7, Chan et al'®Ifj#f 5L [#iA T SRC
FE R RE1E A PIBK-Akt/B-catenin ZRIE S MAXAL, 250855 LSCC il # A4 Kid# . Almouhanna et all*®!
WESE T ESRL AHICIR S S5 Sk 35 SR 40 M g 1R 3R J8 , Z0@ %0 LSCC YR YT R REAA1E — & IRV TE M (H
SR, IXUERE STE LSCC MR R R ETAEMN, W% LSCC hiyam:. 5. T, =R23&L0
R AT T 2 5 g A i #2200,

KEGG il #% & /7 W3 2 (1018 B A HE PISK-AKt il % . MAPK {5538 I LA T EAH JGE B, X L3 %
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