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—— Abstract

GENE EXPRESSION FOR LYMPHANGIOGENIC FACTORS IN
ORAL MUCOSAL SQUAMOUS CELL CARCINOMA

Young-Wook Park, Seong-Gon Kim, So-Hee Kim*, Han-Seok Kim**, Min-Keun Kim***
Department of Oral & Maxillofacial Surgery and *Department of Pharmacology, College of Dentistry, Gangneung-Wonju
National University, **Department of Oral & Maxillofacial Surgery, Gangneung Asan Hospital, University of Ulsan
College of Medicine, *** Department of Dentistry, The Armed Forces Gangneung Hospital

Background and Purpose: Vascular endothelial growth factor (VEGF)-C, VEGF-D and their tyrosine
kinase receptor, VEGF receptor (VEGFR)-3 are recently known to have lymphangiogenic activities in vari-
ous tumor types. Oral mucosal squamous cell carcinoma (OMSCC) easily metastasizes to cervical lymph
nodes, so we determined the expression levels of VEGF-C, VEGF-D and VEGFR-3 in oral squamous cell
carcinoma.

Materials and Methods: We performed Western blot analyses with 4 OMSCC cultured tumor cell lines
(8CC9, KB, YD-10B, YD-38), and with 7 surgical specimens of OMSCC for the detection of VEGF-C,
VEGF-D and VEGFR-3 proteins. Expression of VEGF-C mRNA as well as mRNA for VEGFR-3 in 4
OMSCC cell lines (KB, SCC-4, SCC-9, YD-10B) was investigated by RT-PCR. We also measured VEGF-
C/VEGF-D protein concentrations in the media and protein concentration of VEGFR-3 in cell lysates of 4
OMSCC cell lines (SCC9, KB, YD-10B, YD-38) using commerical ELISA kits. Finally, we performed
immunoprecipitation for the detection of VEGF-C in cell lysates of 4 OMSCC cells (KB, SCC4, SCC-9,
YD-10B) and real-time RT-PCR for the quantification of VEGF-C mRNA.

Results: In the result of Western blotting with cell lysates of 4 OMSCC cells, we could not detect the
protein expression of VEGF-C, VEGF-D, and VEGFR-3. But, all tumor tissues demonstrated VEGF-C and
VEGFR-3. VEGF-C mRNA was detected at various levels in 4 OMSCC cell lines. Moreover, OMSCC cells
secreted VEGF-C, not VEGF-D and VEGFR-3 was also detected in cell lysates of OMSCC by ELISA.
Immunoprecipitation and real-time RT-PCR revealed VEGF-C was also expressed in 4 OMSCC cell lines.

Conclusion: Taken together, tumor cells of OMSCC secrete VEGF-C, not VEGF-D. And VEGFR-3 is
expressed tumor cells as well as OMSCC tumor tissues, needs further study.
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73-FET} $xke] o] hadhe A5 o & Qe vt glo
™, 19909l 54 £l 9] lymphatic drainage
£ 5T F ke 5, HEZA WM S 2 shgol
TAH 07 o] FoATE &9 “sentinal lymph nodes” 9]
o] SHHA? T THEI HEZAEZ Fl
Hrhe Aol St
7749 A Fe A E Y (oral mucosal squamous cell
carcinoma, OMSCC) 9GA] & T2 5 |39 £
VR 2 g 5] dAdElElA A g oyt &
He Aoz dyA drh? Eut ofyet ke tiek X
A 7P 2 9Fe mAE AAe ARk Held
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lymphatic-specific molecular markers7} A B
< T LY HolddlA fzAe] o] A o] Az
ASH R o} x4 F=zg A4 Axke VEGE (vas-
cular endothelial growth factor)-C, VEGF-D¢ VEGF
receptor (VEGFR)-3°|th. VEGFR-3 (flt-4)& #jol<]
g3 W Aojaby, oM FE Uelx] T da
Hrg gAo| BT Aosts AoR dHA o dxd
WA o] SAleHA EdE e Ao gAYt &
ARt 8491 VEGFR-39] F= 2]7t=¢] VEGEF-Cel| €]
d &4sld VEGFR-35 BZ3% 3] 44-& st
M, 1 A7 Fgo 4 Holg fEshe Ao Wil
th.” 7129 Aol o5k VEGFR-3 42 (signaling) &
AAE A¢ TSR F=ZAY4 (tumor lymphangio-
genesis) #3o] AstEm FLgZA Hol7t it
Hug vp et 3 H2e] A5 ¢Jsld VEGFR-3
o] 27t=2l VEGF-C9 VEGF-D7} 43 J=a3 4
7} FZ3 He] (lymphatic metastasis)& 31 gHthar
HaEch 0 B AFAHES T8k & o MIF
& ¥ A HEad dzaYgs A da g 9
o, AHAY, 8¢ AY & B2 AEFAA prog-
nostic significance’} Ui, dFFe] Holg} 2zl ¢
3 Ao} WA FHo] glg T
AoF 22 Aol B AT o

B}o)
B I S
A

of
&

™o
flo r

o] 7k Wi g 17 HE AT A Ll M =
AAe1arel VEGF-C, D9 VEGFR-37} &&
7PE ARt mElA 2 AT 542 OMSCC

poy
o)

454

VEGF-C, VEGF-D, 281 1 8AQ] VEGFR-3<] %
HolF-2 A Ak A

[ A7Mz X ALY
1. MzF 5 Mlazefet

AT 77 AR A ERE o 2R e e AEF 5F
(KB, YD-10B, YD-38, SCC4, SCC9)Z} Lxpul gt 2|
A AE2F 1% (PDL)o| & Age o] &=t KB
(KCLB No. 10017)¢} YD-10B (KCLB No. 60503) %
YD-38 (KCLB No. 60508) HXF+= 3st=AlxF 23
(Seoul, Korea) & ZHE F43t3eH, SCC4, SCCI %
PDL Al2F& gt ofuiete] A2 nzit
ekt KB PDL AZ2F= 10% FHEA (fetal
bovine albumin, Invitrogen, Carlsbad, CA, U.S.A.),
100 units/ml penicillin (Invitrogen) 2 100 mg/ml
streptomycin (Invitrogen)©] &-## Dulbecco s modi-
fied Eagle medium (DMEM, Invitrogen)< AH&-3to] f
Fetatt. Eek SCO49 SCC9 AMEFE DMEM/F-12
HAM ®A] (1:1, v/v, Invitrogen) & AH&-3t3 o, YD-
10B ¥ YD-38 AlE¥FE 10% $+88H, 1x10° M
chlorea toxin (Sigma, St. Louis, MO. U.S.A.), 5
mg/ml insulin (Green Cross Corp., Seoul, Korea),
100 units/ml penicillin (Invitrogen) % 100 mg/ml
streptomycin (Invitrogen)©] 3-+8 DMEM A& Al
L3199t RE AXFES B2 jYgeia, A X E
< 55% F=E FAMHEA 5% CO., 95% 37] HH=
37CAA FA=HAU

2. MEZFoMe HASISEY 2A (Immunoblot
Analysis)

SCC9, KB, YD-10B 283 YD-38 Al3£E solubiliza-
tion buffer (10 mM Tris-HCI, pH 7.4, 1% (w/v) NP-
40, 0.1% (w/v) sodium deoxycholate, 0.1% (w/v)
sodium dodecyl sulfate, 0.15 M NaCl, 1 mM EDTA,
9 10 #g/mL aprotinin)°l £31A171 & 3,000 rpmelA 5
7 94 B8 cell debrisE AlABI 5T o}
BCA (Sigma) Alofe= whld Aeksigict. 20-30 gl
wA-S 75% (w/v) SDS-polyacrylamide gel elec-
trophoresis& AAlStATh. F2l€ ©¥A-E nitrocellu-
lose membrane (Pall Corporation, Ann Arbor, MI,
US.A)l &3 5% (w/v) BAER 0.05% (v/v)
Tween-20°] gH+¥ phosphate-buffered saline (PBST)
S0l membranes B Aol 2417 blockingdt



= 12 A2 polyclonal anti-human VEGFR-3¢
VEGF-C, VEGF-D (Abcam, Cambridge, UK)E 5%
bovine serum albumin (Sigma)7} &€ PBSTel
1:1,000.2 3|Asto] 4CodA WA ZAI AT, ol
anti-glyceraldehyde-3-phosphate dehydrogenase
(GAPDH, Calbiochem, San Diego, CA, U.S.A)E W
FEF 92 ARkt Horseradish peroxidase-
conjugated® 22 &4 (Santa Cruz Biotechnology
Inc., Santa Cruz, CA, U.S.A)E 1:10,0002.2 3|43}
o] Z2ollA 1A 282170 F enhanced chemilumines—
cence (ECL, Amersham Pharmacia Biotech.,
Buckinghamshire, UK)& At&3tel VEGFR-3¢
VEGF-C, VEGF-D w4 g #sts #a3sig{.
3. olziet =0l el HAsEHA EA

[ELy S = |

(Immunoblot Analysis)

o] Ao o]&H <zt
2 Aol A HAE THe
Z HAR 199 gad @‘%*é } o J% (mucoepider-
moid carcinoma), 1< ¥ O}Aﬂﬁf_?, a8 149
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Table 1. Patients characteristics

TYE} HEY T MEA0IN BZAYY RHA 2

rel

-70Cce E#AHAYE FLF2A S homogenizer (T 10
basic ULTRA-TURRAX®, IKA KOREA, Germany)&
o| &3l 4 ¥+ A" EREEE A& vie 2ol A
stk &, VEGF-C$} - act1n°ﬂ gt L2 = Santa
Cruz Blotechnology/\}«] A& VEGFR 3l gk 4t
gl Novus BiologicalsAt Zﬂ = AHEsIT mg o
W 225 9ste] 10% SDS-polyacrylamide gelS 48
01’1\ D]—

4. ATA =L~
RT-PCR)

PCR (Reverse Transcriptase-PCR,

RT-PCRE ¥dto] & Ado] A4 primere ¥3d<
Zaae] 0 ohg3} 2ol YISt (Table 2).

4F9 7R3 GE AEF (KB, SCC4, SCC-9,
YD-10B)lA total RNAE F&316 1, Y dExToeg
VEGF-CE ¥dste daheFet 27U 235 A
SIATHY FZ3 total RNAOA cDNAZS 3k v
VEGF-C, VEGFR-3 % GAPDHel tjg PCRE A2yt
At 2 Ado] AMeH PCR 248 83y Fdsie},
2okl VEGFR-39] 7% 94°CollA 283F WA A7 D}
2o 60°CollA 2%3F annealingdtal 72°CollA 383 &
AAZ TEo] 947 CellA] 187 A7 AL 303
&ala wl v g eycledd] 72°CollA TEZF PAME F

Number (Date of operation) Age / Sex Location Pathology
1 (2004. 10. 1) 29/F posterior mandible ameloblastoma
2 (2000. 9. 18) 64 /M palate sce
3 (2008. 3. 25) 66 /M tongue sce
4 (2006. 7. 20) 74 /M buccal mucosa SCC
5 (2008. 6. 2) 63/F mouth floor mucoepidermoid carcinoma
6 (2009. 2. 17) 64 /M tongue sce
7 (2008. 8. 25) 72/ F gingiva sce
8 (2004. 9. 6) 28 /M anterior maxilla odontogenic keratocyst
9 (2002. 5. 21) 60/ F edentulous alveolar mucosa SCC
10 (2004. 9. 1) 71/ M edentulous alveolar mucosa SCC
Table 2. Specific primers for RT-PCR
Gene Primer Sequence Product size, bp
VEGF-C forward TCAAGGACAGAAGAGACTATAAAATTTGC 137
reverse ACTCCAAACTCCTTCCCCACAT
VEGFR3 forward CCCACGCAGACATCAAGACG 380
reverse TGCAGAACTCCACGATCACC
GAPDH forward AGGACTCATGACCACAGTCCAT 430
reverse TGTTGCTGTAGCCAAATTCGTT
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et VEGF-C9| 75 92°CollA 57 27HA
Theo 92°CollA 20%, 62°CellA 1 H
303 23 9l ukA] k) 727 Col A 107 I3RS
ATt GAPDHY 7% VEGF-C% 593 2794 PCR
< S

5. Enzyme-linked Immunosorbent Assay
(ELISA)

479 F7FAB AT A EF (KB, SCC-9, YD-10B,
YD-38) Alazujek wjA]olA VEGF-C VEGF-D #H|4
oo =w g SFs]9ste] 1x10° MEE 6 well
plateol] AEneF wiA] 1 mle} A 244 7F vt 5 uljA|
g Hol 4¢elM AR & B35S VEGF-C ¥
VEGF-D ELISA 7]E (Quantikine®, R&D Systems,
Minneapolis, MN, USA)& ©]-&3ato] 2| Z2A} o wje}
=48Itk &8 VEGF-C9 VEGF-D 34 94l wiA]
S AAS L @& 7F Alxed §3] &Fd (solubilization
buffer)o] &a1A171 3 15,000 rpmolA 527+ 4TColA €
4] Bglato] cell debrisE Al AstL A5dS Fo} BCA
(Sigma, St. Louis, MO, USA)AIFo2 Al Z o
2ol &S FFad . VEGFR-3 Al Z gl s =2 =7
71918k 9M A3 AT F T 20-40 g 100 4
7 3|4ste] VEGFR-3 ELISA 7]1E (DuoSet® IC, R&D
Systems) & ©]-&-sto] & 2AF Whiel| whe}k 4 sk9ic)

6. HAZIZ (Immunoprecipitation)

VEGF-Cell th3+ immunoprecipitations #3dte] 7+ &
& M EFE 6-well platesollA] vl eFstith. A7t S5
HlFE™ PBS/sodium orthovanadate (NaVi 10 mM)
2 AlF g Fofl 20 mM Tris, pH 7.4, 150 mM NaCl, 5
mM EDTA, 1% Triton X, 0.5% sodium deoxycholate,
10% glycerol, 25 mM NaF, 1 mM phenylmethylsul-
fonyl fluoride, 1 mM NaVi, ¥ protease inhibitors
(Complete Mini EDTA free, Roche Applied Science) 7}
yotd 83 Ao AEE ettt SalE A
AX 4% 14,000 g2 1057 428 & 236k
AHAES 30 ml9 protein A-Sepharose beads
(Amersham Biosciences)ell 23 VEGF-C| 3 <}
WS & A A o2 beadE AADH] $l8t] 43
AZ AN 53] AAstdtt FE A2 Laemmli sam-
ple bufferdl] ThA SaiA17)aL, A4 95=olA 65237t 71E
3 o2, 15% SDS-PAGECIM #719%S Al&stsd.
°]% polyvinylidene difluoride membranes (Immo-
bilon-P, Millipore, Billerica, MA) 2.2 ¥z2]¥ TS
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7. Real-time RT-PCR

VEGF-C9] real-time RT-PCRE $l3}4] forward
primerE 5 -CACGGCTTATGCAAGCAAAGA-3 &2
s}al backward primerE 5 -TCCTTTCCTTAGCTGA-
CACTTGT-3 & tAlate] FH|g tha el A5
W I US| (DNAE #4508 302 FHE
primerE |43 real-time RT-PCR< 83t th. 2t
zre] Al 3} ol th&t 712X 24 GAPDHY Ctghs Bl
o 2H A3 PCRe| &&= X732 relative stan-
dard curve ¥}, comparative Ct WS 22te] A
A AA-stA AbEste] A2 BAst] Fa1, o] HAE g
= 73 Fde] zto| & Mluatea ste AlHe] A
W ztol g HlwA]l FAE o] YERSIt o2 A
dojzl FAE Aol ALate 247t Al A B st
o VEGF-Ce| Zde] Wals Adel ggoz Yeplel
=3

1. OMSCC Mz Zof|A 2= 2IX} el

SCCY, KB, YD-10B, YD-38 AlZFdl|x VEGF-C,
VEGF-D, VEGFR-3 ©ldd oAF-E ZAHst7] ¢t
=8l E3YS Al A3} 4% A EFA VEGF-C,
VEGF-D, VEGFR-3 @] &2 52| &9t} (Fig. 1).

2. 7L S0l B=zoiEd oIkt EH

1089 Az 4 TF F=x24d g VEGF-C,
VEGFR-3 ©ild o515 A7) St d=8 &5
8& Agsldn. 2 43 789 0SCC 2Rl Hre
2ol & 9eu VEGF-CSF VEGFR-3 whijo] ¥ ¥|Qin},
ok Mot EE 1H e AYGHAILE 1EdME
VEGF-C¢ VEGFR-3 o] L& Q) o1} 2|4 Zhshig
XE VEGF-C9 VEGFR-3 ©ulg]o] #2gx] okghet
(Fig. 2).

4

3. OMSCC Mz=Z=FollM H=nhdd 7T Le

KB, SCC-4, SCC-9, YD-10B Al£F|A VEGF-C
VEGFR-3 24 ©d o758 Z2%3s17] 915t RT-PCR
S NP3 A3} 4% A|EF ZFA VEGF-C mRNAZ}
181 5] 9] © 1} VEGFR-3 mRNAE 241 9)4] 29kt} (Fig. 3).



4. OMSCC Mz=ol|lA Z=ahdd IR} CHE =&

SCCY, KB, YD-10B, YD-38 Al XEuj%¥ uj=] oA 2]
VEGF-C¢ VEGF-D #H|oJ 5o} Al &alld (cell
lysate)ollA9] % VEGFR-3 EA9j5 2 djzors Yo}
H7] 93] ELISAE AAIe A3 VEGF-DE Al )<k
2o W FH|EA] Fker VEGF-C2 VEGFR-3& 4

T2E HBYTIMELOIM YZUEY RHT U

r

%At (Fig. 4). & VEGF-CE& YD-10B (1809 +
1208 pg/ml), SCCY (669 + 263 pg/ml), YD-38 (388
+ 196 pg/ml), KB (307 + 158 pg/ml) <02 A Eu|oF
iAol EA]E|%lem VEGFR-3% KB (81.6 + 9.89 pg/ug
protein) YD-10B (72.1 + 19.9 pg/tg protein), SCCI
(69.0 £ 17.7 pg/tg protein), YD-38 (41.1 + 10.5 pg/mg
protein) 2.2 Tl o] A 3l doA & =] ATt
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Fig. 1. Lymphangiogenic protein expression in human oral
mucosal SCC cell lines. Whole cell lysates were prepared
from subconfluent SCC9, KB, YD-10B, and YD-38 cells.
Proteins were resolved on 7.56% SDS-PAGE gels, trans-
ferred to nitrocellulose membrane, and analyzed by
Western blotting using anti-VEGF-C, anti-VEGF-D, or anti-
VEGFR-3 antibody. Each assay was done at least twice
with similar results.

PDL KB SCC4 SCC9 YD-10B PDL KB SCC4 SCC9 YD-10B

GAPDH (1% Agarose gel)

VEGF C (2% Agarose gel)
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Fig. 2. Lymphangiogenic protein expression in human oral
mucosal SCC. Whole tissue lysates were prepared from
surgical specimens consisting of 7 SCCs, ameloblastoma
(lane 1), mucoepidermoid carcinoma (lane 5), and odonto-
genic keratocyst (lane 8). Proteins were resolved on 10%
SDS-PAGE gels, transferred to polyvinylidene difluoride
membrane, and analyzed by Western blotting using anti-
VEGF-C or anti-VEGFR-3 antibody. f-actin was used as
loading control.

Fig. 3. RT-PCR of VEGFR-3
and its ligand VEGF-C in
human oral mucosal SCC
cell lines. PDL is a positive
control cell line for VEGF-
C: left first lane is a size
marker; lanes 2-6 display
RNA from cultured cell
lines. A. GAPDH served as
a loading control. B.
SN CICROEIY MRNA expression for
VEGF-C and the receptor,
VEGFR-3 (C).

VEGF R3 (1% Agarose gel)
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VEGFR-3
m 1040
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Fig. 4. VEGF-C (A) and VEGFR-3 (B) level in human oral mucosal SCC cell lines, determined by ELISA. Experiments were

repeated 4 times under same conditions.
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Fig.5. A. Protein was immunoprecipitated using an anti-VEGF-C antibody. Bands of 47 kDa corresponding to VEGF-C was seen
in all samples when probed with anti-VEGF-C. GAPDH was served as control. B. Quantification of VEGF-C mRNA by real-time

RT-PCR.

5. OMSCC M=FoflAf VEGF-C &l

PDL (¥ Wiz AIEF), SCCY, KB, SCC4, YD-10B
A EA el VEGF-C 2d oFE Lolry] 93519
real-time RT-PCR 2 HIX7ZH S AJg3 A3} 5714
A EeA|A BT VEGF-C7F HAZHAeh. "7 HAA =
PDL¥ YD-10BelM 7} B& VEGF-C Zd& B
t} (Fig. 5A). A HFS 918 real-time RT-PCRe
A VEGF-C mRNA®] &5 gelet A2 PDL Al 2ol
A VEGF-C mRNAZ} 714 o] wals e, 1 theog
£ YD-10B A 250 A o] L=t (Fig. 5B).

TR o 2 e A AP UL
TG QoA T2 FHe T4 HEEE
Folzit} ! o] B FoF FH aﬁﬂ%i
Edl, VEGFR-3& FZ3# YujA4 Zo|

3 wi7le Z} (mediator)e|th. AlE EH 584
FR-3¢] & A4S 2t 2Rt=2l VEGF-C9F VEGF-
D& VEGF “37%12+¢] lymphangiogenic subfamily =41
TE 3T 2 A aga dojd 89 4
ot Ao® BuHt®” & VEGF-C9 VEGF-De
VEGFR-29} VEGFR-3Z @437 0.@1 R

O

Hol AL Gt} 12 wat B H S o5 oS
AR E0] 28 FHoA AN S §rd ¢ T2

Az Aoyl 2HEE HoAFATH? Neuchrists=
VEGF-C& 71 4419 VEGFR-37F 4% vws
oq -‘:rﬁt' ARG EYL 24 A upregulation| o] 3
e Hasgin®
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2 Aol Qo Yxd ol Muse 74
qu) Axgonny FRH AXT 537} 442
A% ol g3t} APFYIN F LAY AR Lol
VEGFR-3¢} 1 g]7=91 VEGF-C¢ VEGF-DE] &
22 god Phow AZadT 1 23 23T Uy
ARG E JZRY BR FAAL SRR

>

gulde dE =Esgon, Y AT EY
FTUA LA E vgolyn} ARG FA AEEH F
4191 VEGFR-37F 24 8-& A A8t

B ATE JPsh] flste] WA AR A YA
oo 2RE Hd AEF 4% (SCC-9, KB, YD-10B,
YD-38)9] AlZ&adl|A VEGF-C/VEGF-D$} VEG-
FR 3 il S AEs] Y8 Aldd a8 BEE An &

iEg-o] A2 gkskth, a8y A Al 79 +
M‘% AGGIA LY 2H o2 HE] Algd 928 E5
HolM e Jxo Aol oy ZFelA VEGF-C%
VEGFR-3 ©o] B Eit}, o] A EF9} 59 Afo]
22X FEde FUAE Qdx Tkt A EE0] EAske

v S /PR YN L} T FUE 95
a8 WA AEEH 24 1f9 AfoE o %
3 7}s3e VEGFR-39 1 ?4@50_ VEGF-C7} 7ZA4
Ao 2 Z=AHHET Saharinen & VEGFR-37} 4k o
2 AZH UIA L Wk o} W EH] 7] He] 2AE A
el )3 GEA e vfA 2 3R] o H‘d%E}L 59
T B Atoxe] okuk-go] i3l Al ExZ e B
(distribution) & F% F&22 T2 g ﬁ‘—”%}]—l s}st
HAE Fafo] o] Foafof & Fo|t}h, HE3
A Uz FE5 T Ao I J94
% VEGFR-3% VEGF-C @ilo] @50 o] 9la}E0]
3} Pxzdo] FRHA BFxals FARA B4" =

O



o] Ao Fad Jae & AYS P

g8 BE2E A AEFo N A e dho]
AR e AL HAAadPdel © Thile] ¢o] 8] X
7] WY e E wiAlsh] flete] B Al AE
oA Hx#AGY FH AR A T AR5 115}
A& RT-PCRS A&ttt a2 23 =9 Aol 3l

o 4% AZF (KB, SCC4, SCC-9, YD-10B) ¥
oA VEGF-C mRNAZ} &&= a, Aig ez YD-
10B Al ZE A 2 FaHY =7} 71 7Fakeich. a2y VEG-
FR-3 mRNAS] @d-e 757 ¢t} KB, SCC-9,
YD-10B, YD-38 Al vjA| & ZHojA Algidt ELISA A¥}
7t FEAEAAM VEGF-DE] #Hl& 157 ggkont
VEGF-C& & AZFolA ik, E87F gRl=Na,
RT-PCR A%} d#EA YD-10B Al EA 1 F=7}
7V =kt AZE Galete] Elet total VEGFR-3
(phosphorylated VEGFR-3 + unphosphorylated
VEGFR-3)& 459 AEF ZFoA AA=HAL, 1 5%
© AAH = 30.6-91.5 pg/rg proteinz F7| o] ATt
g gz oz KB YD-10B AlEA VEGFR-3 &
=7t 718 A EAEI T

Ao Az B A7He P A E g
T T = H2HYPA AR F VEGF-De Td=A &
1, VEGF-C7} & 235 VEGFR-3 94| @& 3
o= Wedtiy 22Xt VEGFR-3& 4¥tEog &
I YA Eo] HEHE = o2 ARG Y H2 A+
o oJshd TYAEE £33 UM E (nonendothelial
cel)d = T = SAZF AAE L ek 200249 Witte
5& hedle] AAARAE R U Wz slet
A AlA BE FE FYAELAAN VEGF-C Fuke
o] &5, VEGFR-3¢l| et Heguk-g-Ado] 73t S
oA Ao B PJE&o] AAEE Husldnt®
ARG oA 2SS Al ZFol tgk AFellA VEGFR-37} &
s e Bue opA g44 gt ey 20019
Neuchrist 5& & AFA= A8 Ado 2 e g
H SCCY AEFE L33 4l FAF/AS74% Hg 4
T EL A EFo] thet ATolA A7) AEZF F 2709 Al
XA VEGFR-3¢ B3gh ##o] 9= VEGFR-290
g AdnteA S 3 4 AEF 254 VEGFR-2
mRNA7} $48 & RT-PCRE 748kt

2003 Belerle 5 AAMEF AEFS o] &3 o
ToA VEGF ¢4 5 Flt-4(VEGFR-3)9} VEGF
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