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LORM &KL T8 N B bk B 45 # B I8 35 A0 OC W {5 5 38 % (type 1 interferon . interferon-gamma-mediated « PI3K - Akt .
Rapl « TGF-beta - cGMP-PKG « Wnt . Ras) & il 451X L& {5 5 38 2% 1 14 /> 22 F R, Forb 1AM RS 5 8 @ik B 45 7 %
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Bioinformatics analysis of genes related to endometrial cancer with lymph nodes
metastasis

LI Zhuang, LI Li (Department of Gynecology & Key Laboratory of Early Prevention and Treatment for Regional High Frequency Tumor
of Ministry of Education, Affiliated Tumor Hospital of Guangxi Medical University, Nanning 530021, Guangxi, China)

[Abstract] Objective: To investigate the potential genes associated with lymph nodes metastasis in endometrial cancer (EC) through
microarray data analysis and bioinformatics methods. Methods: We screened mRNA expression profiling chip data related to lymph
node metastasis of EC from the GEO database and analyzed mRNA expression profile to screen the differentially expressed genes; with
the integrated bioinformatics approach, such as biological process annotation, biological signaling pathway enrichment, text mining and
protein/gene interactions, we further explored the signaling pathways and genes associated with lymph node metastasis in endometrial
cancer. Results: GSE2109 and GSE39099 accessions were obtained in the GEO database, and 8 signaling pathways related to lymph
node metastasis in EC (type I interferon, interferon-gamma-mediated, PI3K-Akt, Rapl, TGF-beta, cGMP-PKG, Wnt and Ras) and 14
differentially expressed genes that regulate these pathways were found though the signaling pathways enrichment of common differen-
tially expressed genes. Among them, 11 genes were associated with lymph node metastasis of EC and formed a protein-protein interac-
tion network. PI3K-Akt signaling pathway may be an important signaling pathway for lymph node metastasis in EC. VEGFC and IRS1
may be the important candidate genes related to the regulation of lymph node metastasis in EC. Conclusion: Eight signaling pathways
and 11 differentially expressed genes were identified to be associated with lymph node metastasis in EC by bioinformatics analysis.
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TE RS A LRI R A R, R AE R A
B LT EY . TENBES N T BT EAERD
ALY CHE 75 AR, AT SRR ANCR R AT 71
BURIAS R, A 24T A RMARE . T8 A
HG T ARy 3, 285 41 B AR U Bk 4 itk 2
25 D) BR AR HEIR T J5 » FEAR I AR 5 i B 45 SR AT 14
FLOA e A BB TT B A 23 AR T 5 2 BB A Tl
Ja R B R W A T R EE R T
A0 T RWEE 2SR L — BG4
T AL R LD S R RS AU AR S RE S AT R T Itk 12
LEF R 2 W PO FARVEHEA EZE IR T E . b
0 [ A AL R ABIE ST, 5 N B £ 7 1
WAL SRR SR ORI AE 5 5 I OO KEWHIT,
TR0 1 B 1A bk T2 43 P % (R AR DG R IR b 64
R WARIE . ASHE OB DG B Ao iz 5 1
AP bR T2 e A T O R A o A B R A
a7 B N G w7 R SR e R A
BB R LSS A A AL SR AL LR A

1 #MR5RZE

L1 AR#&%

7 2 [ [5 57 A= W45 R A0 (NCBD 9 GEO #45
FErP R R I NS B A B Ik T 45 A0 OC I mRNA
5 1O v B . DL “endometrial cancer AND
lymph nodes positive” Jy &8 i8] £ 2% 5 FR il (1 0F 50 9%
714 55 expression profiling by array , [R ffill # J& ¥ homo
sapiens, {2 2019 4% 1 H ARG CARIE 15 15 P I
LSS R AR R R R IR W, P& &N KHN
mRNA LB 158 B IR 5 HEAT 4T
12 Z2RABARGHL

F| I GEO %4 % 1 GEO2R I H.i#t 47 %= S Rk
SEIR A5 . GEO2RMZ 2012 4F F0T ¥l — AN 5k

T RAE 7 ER LS TR, Bet XA R S 58 4%
AR B PR 2R 2R AT 68 b, AT 07 32 HH 22 e R I
o PRI LY (1) - A B Vb 2 45 Y S A AT, AR
7t F F GEO H i ] GEO 2R 43 #T T F X+ GSE39099
A1 GSE2109 # 5148 i) 8t #EAT 70 M, L3R Ja P<
0.05 H[log.FC|>2 Jy i 126 2% 11, 73 Jnll 126 58 3 A K 9 4R
22 R RIS IR A5 F HOW 2 MUl AR rh Rk B R
T A B 2 D] ) B AE A i LR R R Rk B ERR
WA R FE AR i — 22 0 A B R 5 3@ 3 Venn 1F & T
H (http://bioinformatics.psb.ugent.be/webtools/venn/)
Fkize W9 2H 204 1 B b A 1) 22 R R I R
13 E2FAZARGEME &F M

K H DAVID® (https://david. ncifcrf. gov / home.
JSpYREAT 2 SR IAHL I A5 Sl % s 4R, il i CORE-
MINE (HE T A4 ) R 2245 B & T &) @7 AW %
VERE (http : //www.coremine.com/medical/) , i i Gene-
Mania® Chttp: //www. genemania. org/) #f 17 & /3%
FHEAER 7347 o

2 & R

2.1 FEARBMKRCEHSMLYEFAR

211 X HR#HEE ik H GSE39099 Chttps://www.
ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE39099) £/l
GSE2109(https://www.ncbi.nlm.nih.gov/geo/query/acc.
cgi?acc=GSE2109) I} 21 .t Fr i , F H GSE2109 H
% B IGC expO 5L 5% % Fir % F GPL570 :& [ °F &5 5%
J o B REAR D9 2 158 A 2% Al i o bn A, e
A5 20 11 9k B2 45 B 2 1) 7 2 Y B 2L 2L 19 91 9k B2
25 T M 10 7 B A B 2814 s GSE39099 K i GPL571
O 6 78 B B AR 10 81 5905 A e 2
10 B 75 W . R 1,

®1 5STENRERBERBRAINERRAETHBES

Tab.1 Microarray dataset of gene expression profiles associated with lymph node metastasis in EC

GEO accession  Organization name  Contributor Platform Sample

GSE2109 IGC expO

GSE39099 NCTU

Erin Curley GPL570

Wei-Yun Huang ~ GPL571

20 negative lymph nodes ECC, 19 positive lymph
nodes ECC
10 (stages 1 and II) EEC, 10 (stages III and IV)

2.1.2  GSE39099 fn GSE2109 %5 A #3E F &L F = R &k ik
HE WL X GSE39099 A1 GSE2109 i 4f 42 i it
GEO2R #4722 R RIS FL A ik . AHH 7T LA P<0.05 12
FEAA BB R 2% AR AT A% T , 76 GSE39099 85 1 1
I 1 2724 iR L2 127 AN R i 2 R R ik L
£ GSE2109 & Jy i 3L i 4 1 5704 Eif S 1 5404

NHERFIEFR . ¥ GSE39099 1 GSE2109 it A H
(8 YA Y R PR 4330 R ) Venn 1 B TR 48 2L i1k
KN 140 M FE[E] E AT 424 DML [E R ZE R R IA LA
213 EMEFERESN XNT Ek 140 MILE B
AN 424 SRR R 22 RO IR, K A DAVID #
A S0k a5 0 35 DR AN PR 24 B B4 45 (Kyoto Encyclope-

are
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dia of Genes and Genomes, KEGG) U # JZE i 1T 44
{55 1B (pathway) & £ M1, H G — KRN E
L5 5 M P L FDRAE . WS 5@ B4 B nl -

HEENLFEZE R RIEREK NG SEE, #EEHS5R
[F) P 21 2R AR 22 S 3R 02 256 DRI AH 5% O 41 BB A 5 il i
R P<0.05 fifiide i 22 7 B S 51 (R 2.3).

*2 KEGG p it FlERFiE LAERNEYES @R
Tab.2 Co-differentially expressed up-regulated gene in biological signaling pathways analyzed by KEGG

Term Count P Gene FDR
Type I interferon signaling pathway 4 0.008319 IFNA1, IRF5, OAS3, OAS1 12.08595
Interferon-gamma-mediated signaling pathway 4 0.011046 IRFS, OAS3, OASI, PTAFR 15.74034

&3 KEGG TR ERFTIE T FEENENIES B
Tab.3 Co-differentially expressed down-regulated gene in biological signaling pathways analyzed by KEGG

Term Count P

Gene

PI3K-Akt signaling pathway 25 5.19E-07  645E-04 FGFRI, IL7, TNC, COL3Al, LPAR4, CDK6, FGF13,

HGF, KIT, IRS1, COL4A5, VEGFC,
ITGA9, EIF4E, PRLR, COL1A2, COL6A2,
COL6A1, PDGFC, ANGPT1, LAMBI,
ANGPT2, FGF2, AKT3, GHR

Rapl1 signaling pathway 17 1.57E-05 0.0194661 FGFRI1, MAGI2, MAGII1, TLN2, LPAR4, FGF13, KIT,

el

TGF-beta signaling pathway

HGF, PRKDI,
VEGFC, PLCB4, RAPGEF4, ANGPT1, PDGFC, FGF2,
ANGPT2, AKT3

5.27E-04 0.6536894 INHBA, LTBP1, SMADS, BMPR2, TGFB3, ID4, DCN,

BMPRI1B, BAMBI

c¢GMP-PKG signaling pathway 12 0.0011415  1.4106973  EDNRA, MEF2C, AGTR1,PLCB4, PLN, MRVII,

PDESA, GUCY1A3, PRKG1,IRS1, AKT3, MYLK
WNTSA, GPC4, PLCB4,PRICKLEI, PRICKLE2,
FZD3, WIF1, SOX17, BAMBI, AXIN2

Wnt signaling pathway 10 0.0035617  4.3414128
Ras signaling pathway 13 0.0044503  5.3971696 VEGFC, FGFR1, RASGRF2, PAK3, GAB1, PDGFC,

AKT3, ANGPTI, FGF13,
KIT, HGF, FGF2, ANGPT2,

22 FTEAMBHCAH#SELZFRALAMXE
ST

M EE AR KT B35 7% GSE39099 A1 GSE2109 5
Jr S 22 R RS TR AE 5 N B b LR 45 e R 1)
A B ST OS5 B SRR B HE R AT
FHRMEA M. JLE B ZE R KRR RERRB 2 %G S
JH % (3 2) : type I interferon signaling pathway F/1 in-
terferon -gamma-mediated signaling pathway; 3t [F]
W72 7 R IL BRI 3R AT 6 2515 5 il % (3R 3) : PI3K-Akt
signaling pathway. Rapl signaling pathway. TGF -beta
signaling pathway. cGMP-PKG signaling pathway.
Whnt signaling pathway.Ras signaling pathway. UL 8
FAR T P 2 R R IE R R L 64 4

i id COREMINE 47 3C A2 , LL“endometrial

neoplasmas AND lymphatic metastasis” J4 2% 8 1] i 17
2R, RKIL1 945 AN IHER 5 75 N S Ik B 45 4+ A
Ko K H Venn 1 B T H 4k 4207 1% Lext , KX 1 945
ANFER A, 2945 2 2H(GSE39099 £1 GSE2109) %
NSRRI = RN E A .

DL 3 K 44 #K . endometrial neoplasmas. lymphatic
metastasis A FEE TR HEAT SCERIL I 0 7, 29 N R 2=
S % A, FGFR1. LPAR4. IRS1. VEGEC. SOX17.
AGTR1.MAGI1.ANGPTI. EIF4E. TGFB3.PLCB4.
PRLR.IFNA1.BMPRIB AKT3 } IL-7iX 16 43 K] £
COREMINE F il A7 A5 T 5 P TS g o 2 45 Fe # 11
7B W 2% wF ; H H PDGFC. EDNRA . CDK6. KIT.
WNT5A . PAK3.WIF1.ANGPT2 TNC.FGF2.FGF13.
DCN 2 HGF 1% 13 4™ 3£ K| /E COREMINE £ Jll 1 A~ 47
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FETUEREMZS . Br 1 AKT3 SOl F 75 A I
TGFB3 HUpff: ] TR 45 7%, Hoft 14 DRI 5
T E AR FER A R(E D,

El1 COREMINE e FRE| 16 MERSTE
RISt B A5 7% 2 [Bl RO L 1% X AR B
Fig.1 Linear relationship diagram between 16 genes
retrieved by COREMINE and lymph node metastasis in EC

23 RHARGTERFEARETTABREKRCEH
A0 K& G A B A ZAE R AT

j# i PubMed LA endometrial cancer lymph nodes
metastasis YA BT CRRIE R, K31 AN RS
T B P R R O 4 e RS A DG Y R [, L MDM2,
p21.VEGF.P53.Bcl-2.surviving.UPA .PAI-1.HSF1.
XAF1. CDK4. Ki67. ER6. SKP2. NDRGI. PGP9.5.
EZH2. C-erbB-2. wwox. septin-9. HER2, BRCAI.
COX.TGF-1n.Mta-1.E-cad iX 26 I3 R £ ik L,
nm23. smac- bax. PTEN. sky iX 5 I~ & K & ik i .
GeneMania T. B0 #1 FIR 31 ANER 5E 5B KEE
R 14N E R Ak R (B2 R ORI, B
MAGI1.BMPRIB 1 SOX17 FE X 41, HoAth 11 4> F K
P2 b 2 Bk &R T O BAE 40 FGFR1
5 IRS1.VEFRC.ANGPT1.PLCB4 H 4% 4 H.1F 1 ,
IRS1 5 FGFR1.PRLR.EIF4E B ##H H.AF /| , PRLR
HIFNALIRSI L7 WA E EREM BEAEH SR U
R G5 25 ) 110 25 TR KR 0 o Bk ) 2 1 7 U
CL RN R B P B bk 2L 48 2 % A DG 35k R AH ELAE FH
B 1 RE A FH D %, 0 I 8 S R vT B AE Th g
FH G, W $5 7 7 32 14D 25 BR] AT R A 5 - 2 P SS9 vk
LB LR AR o

VG S IEEE T S H 8 K5 5 i T,
PI3K-Akt {5 5 4% 518 % b5 P4 s Ik T 45 7 A% A
KA F#H & %2, H 3 5 & FGFRIL IRSI
PRLR.VEGFC.ANGPT1 EIF4E.LPAR4.IFNA1.IL-7
25, WY R T PN M B 45 B R DL PIBK-Akt {5 5

PSR E . IR AR AT SCAR T, 4 Rk
4. Fi4E PubMed 25 F 40 B vl A1 11 AN RIFE 5 Y I
H A )4 #3517 PRLR JIFNA1 7E 7k B2 45 A 4 210
R WKL . ZRA SCHR K I, VEGFC. ANGPTI
elF4E . FGFR1.IRS1 %5 5 AL K 5 7 5 A JEfes ok e &6
RS AH R PR TE N B, 45 & SCERHED , VEGFC.
IRS1 7] G A& ¥ 5 A R bk UL & e I 4 A O () EL 2
ik A .

2 GeneMania TE 3B EN 4 NEEEEHEEERA S
Fig.2 The protein-protein interaction analysis about 14

potential genes by gene mania

3 i

WS R e ) R B R U7 1,
RTENRERAEERMNEERNEZ —. 255
AR T ik 5 5 5 R AR RIS (1 S8 3 AT DU AT b 2
T E S H RO RS (19 58 S AR T S — A
A+ BEAE AT 5 TR0 5 P4 e oAk L0 5 A R 2, U
Refh T2 T VIR T 45 DL R ) B ibk B 45 R e L 9
MFRIFRIE. B, £ F /K IR T8 A
Sk B B RS IR L, %508 T 8 N R oAk B
RS PR AR OGBS 5 18 B AN DG B 2 R X T o P S
R EESRSVIRAFIEFEENE L. HiTEN
AM#TF GEO2R T HZ5A MM 5 1 5 P LS bk 2 285
RS DRIk R AN AR FH AL DA 22 511 PR TR 35 R 0K &
A RE . AR FUE Tz R, A ORI T -
AI-TV 87 5 P8 GSE39099 A1~ 7 A I Je ik 2
&8 BA 4 AN 1 GSE2109 75 40 mRNA 3 [R5 Rk
Wk, 22 GEO2R Fl Venn 1E B T HE RS A1
ZERRIKFER, NGRS 75 A BSOS R A
KM FE R PRI ARG . 4 DAVID X% KEGG i )%
BT BT, AR R s L1 8 4% 15 il ik 3
BABEMEZ 5, D U] 1 26 & 4515 5 il % v R



+ 1266 -

FR [ R AR IR 9T 44K, 2019, 26(11)

EFENBRERCEEE R E—CEH EE
G510 AR ERRBEFBCATRE. EEA
35 75 70 8 A5 S IR, PIBK-AKt BIF 7 e %2 tH i
K. MR WIRRPIBK-AKt S 5 T 18 782N
3 O S0 ML b SR HE N PISK - Akt AT BE 2 T 5 A
JIEL S bR B 85 2 % e R v 1) B AT Sl B, T 2 T X
S5 A5 5 10 I TR A DG R R 72 1T B8 AR B PR AN Ik B 5
BRI PRI AEbr . B R R, 84S
g FR 1442 R RIEFEFH, FGFR1.IRS1. VEG-
FC.ANGPTI.eIF4E, FGFR1.ANGPT1 f IF4E 5 fiii

Jas < S PR LR L B i DA A 9 R e 5 i e 1) vk 2
sEEER R 5%, Horp IRS1.VEGFC I8 5 1 5 Py i i ik
SR A OC , HoAh IR R B R RIS 5 I itk
SR M S RAE o 17 R I % P R Ik B 5 )
TR MK K4 PRLR.LPAR4.IFNA1.IL-7 %, AWf
3T GeneMania HEAT T 14 AN HH R FE R B B H A B
YER 20, 45 RO 11 AN JE R 2 [R) Ji i 4 o7 =0
BAEH, 2 — 25 3CHRR U W00 1 2 DR T REAE DD R
G, HAE N — N 8AA 2 5 5 4 T bk 2 45 3 72
W

4 String 0 FRIRENET 14 MBEEE R EMINEE
Tab.4 The biological functions of 14 potential genes retrieved by String

Number of nodes: 14
Number of edges: 12
Average node degree: 1.71
Avg.local clustering coefficient: 0.536

Functional enrichments in your network

Expected number of edges:2
PPI enrichment p-value: 8.14e-06

Your network has significantly more interactions than expected

(what does that mean?)

Biological processing(GO)

Pathway 1D Pathway description Count in gene set False discovery rate
GO:0001655 urogenital system development 5 0.00231
GO:0007154 cell communication 12 0.00231
G0:0044700 single organism signaling 12 0.00231
GO0:0072091 regulation of stem cell proliferation 4 0.00231
GO:0007165 signal transduction 11 0.00901
(more-+)
Molecular function (GO)
Pathway ID Pathway description Count in gene set False discovery rate
GO:0005515 protein binding 11 0.0263
KEGG pathways
Pathway ID Pathway description Count in gene set False discovery rate
04151 PI3K-Akt signaling pathway 9 4.18e-11
04015 Rapl signaling pathway 6 3.68e-07
04060 Cytokine-cytokine receptor interaction 5 5.57e-05
04022 c¢GMP-PKG signaling pathway 3 0.00871
04630 Jak-STAT signaling pathway 3 0.00871
04014 Ras signaling pathway 3 0.0193
04080 Neuroactive ligand-receptor interaction 3 0.0264
04150 mTOR signaling pathway 2 0.0264

76 11 N IEH H, VEGF-C.ANGPT1 . ¢IF4E .FG-
FR1.IRS1 55 P I bk U 45 576 72 (1 AH e M B R ¥
2, DRI T e AR T PN LR bk L 4 B R A R ) B
Gk FE R, (B 25 A Fpidt— P IR A LR SE . 7
B SC R R PR, INOKUCHIES A 75 2 31 FGFR 1 5 3%
5ygig v B m ik D E A <. KWON &P A FG-

FR1 4 HIRASTE 8 IR 40 g A0 %6 B bk B 45 2 )
FEAEAHGHME , FGFR1 #1952 T 8 3% OS ZE K ¥ 57
T K F . FGFR1.FGFR2 8¢ FGFR4 [{]id 1A 5 Jif
Jo 3k B AR O, LR R IR B R L S R R L B
73 BRI Kb % ¥ B B2 K. T K 23 IR I 9T 02
KT FGFR1 Z 5 i 98 ik 72 DL K AH 56 13 5 AH 570
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BRUNELLO 2519 % 3, FGFR1 3 K] 3¢ 14 7 2L e 9 (1)
WMEEFRE Y 1, H S 575 A RS g

HBRESMAENE. LUOSII R RIES £Z
PR 1 (ARS-1) 3 1A FH P 0] DA Sy Sk W e bk £ 225

&S5 String RIKEE 11 MEERISTAR S
Tab.5 Text analysis of 11 genes retrieved by String

Gene Gene full name Signal pathway Disease
AGTR1  angiotensin II receptor type 1 cGMP-PKG signaling pathway Renal tubular dysgenesis
LPAR4 lysophosphatidic acid receptor 4 Rap1 signaling pathway
PI3K-Akt signaling pathway
VEGFC  vascular endothelial growth factor C ~ PI3K-Akt signaling pathway
Rapl1 signaling pathway
Cytokine-cytokine receptor interaction
FGFR1 fibroblast growth factor receptor 1 PI3K-Akt signaling athway Breast cancer, Hypogonadotropic
Rapl signaling pathway hypogonadism, Osteoglophonic
dysplasia (OD), Craniosynostosis,
Cleft lip and/or cleft palate, Trigo-
nocephaly, Pfeiffer syndrome,
Hartsfield  syndrome, Jackson-
Weiss syndrome
elF4E eukaryotic translation initiation fac- PI3K-Akt signaling pathway
tor 4E
PLCB4 phospholipase C beta 4 Rapl signaling pathway Auriculocondylar syndrome
c¢GMP-PKG signaling pathway
PRLR prolactin receptor Cytokine-cytokine receptor interaction Hyperprolactinemia
Neuroactive ligand-receptor interaction
PI3K-Akt signaling pathway
Jak-STAT signaling pathway
IFNALI interferon alpha 1 Cytokine-cytokine receptor interaction
PI3K-Akt signaling pathway. Jak-STAT
signaling pathway
IL-7 interleukin 7 Cytokine-cytokine receptor interaction
PI3K-Akt signaling pathway
Jak-STAT signaling pathway
IRS1 insulin receptor substrate 1 PI3K-Akt signaling pathway Auriculocondylar syndrome
cGMP-PKG signaling pathway
ANGPT1 angiopoietin 1 PI3K-Akt signaling pathway

Rap1 signaling pathway
Ras signaling pathway

T FOUM () A ST AE Wb B . TRS-17E J5U& M Bt
(1395 5 FLIE R B 4512 AE G, IRS-1 10E 5
12 28 VE 75 P9 IS (P RFAE AR DG, LA A AR T PIBKY
Akt B, 1] REAR T B R A N T AR T R
WS, 7R AT R A T B A D TS 1 T B e
VEGFA 1 VEGC 7£ FB (0 IRk 2 45 ) R I8 5k 2
SRR R, CATZE VR B, COX-2. VEGFC Xt H

W7 T P IEE (1) FIGO 43 1L 7 AL AR JE W L2 12 T
AT BB S, Hoh VEGFC X6 4 W7 55 N e 2
B RN g LA EE R . VEGFC EIMLE N
YHRRIRT R S ) GRS I bk 2L o e % ot R o i 7 L
VB, 2 TR 7 57 P e TGS i ok 2L 8 9 % 1) o 2
FrEYIT, DAIZUE B VEGFC £ 7 FIGO I1-111
WiE Hom Mot R R B R, A CX-
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CR4.CCR7.VEGFC.VEGF-D ik %t & 2 2 bk B2 45
R nl B B B FHAE A . BIZE"4A A VEGFC 7£ fif
TR R A mRIL, HRIAK TS
A /I 20 P it 1) 9 B2 45 7 7% A S5 3 A DG 1, CXCR4
FVEGFC 1] G P [F) 42 14F it e ) Ik B2 5 8%, ] g A2
/I 210 i o G 5 A O 5 P % ) I R TR BRF- . ALL-
SHAREEF &7 #7 27, h 2 45 3 % 5 o SR 40 i
S tF VEGFC 1R IE KA 535 I AH S, (HAS 2
SR E . ANGPTI mRNA 7 fi i g8 41 23 v 5241
Fik, GBS B EIEE . KANGZ2UE I, ANG-
PT1 2 [l 15 3R 0K J2 bk B2 25 4 A% ARIbR EXL 10 5 92 i )
37 fG % Al % . MORRISSEY 2502 4 5 % B0, Ul 2R
ANGPT1 % 5 51 B i A bk B 5 5 7% v () i A
PR R E B, ANGPT 7Rk L AR b i) B AR Dy R
AN HE . elFAE i RaA B A 02 2 Fi iR R 8L 1 —
Pl A EL I TS bR S, (HAE ST 7L h R B S
I R 3 31 % b B 66 B 7 0K Jo AH O PER. B AT S
BREPOEE 1 75 1, FRLR % K DNA # i #5 K 7, &=
AR FH 8 I VR R BT B R AT s AR o, oK L
fiAH SR IE

Zi bR, A 7T I 6 AR IE 1 GEO it H $
AT VS B A, Ik 8 5% 5 i ik, Hor
PI3K-Akt {5 5 10 B 1] B2 T 5 P e itk L S5 3 R 1)
S S IE S Uik 14 AN FE R i I A A 2 SR
Ok, I VEGFCLIRS1 7] GE 2 T 5 P R bk B 45
L ARy PRI S (7 SvivE 7S P N e i S
AEYNE B J7E T UNIR R 15 N e ik R 45 i 7
(AR S R B B 3 — P R AT PG T B A
JEL g bk R A A RS PR B IR IR T B X A
i3 A 2 AN 3 R (VEGFC LIRS 1) 78 T B P Ji5 Je vk E2
LR BT T AR T AR . TRl AR A
B AN W 41 (GSE2109 A1 GSE39099) , H. i £ 31 A~ 4
2T ENBEERESE LSS S0 EEES, A —
2H 2 DL SR I 1 B o R Sk i Oy B, — €
FREE BRI T 22 e Rk BRI ik o AR DR AE K gk
— 2 X6 A R (1) 5 (R HEAT Th BB G AIE , JFK 38 R TR
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