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A4 9

Alggel dolA, 7] AAE miRNAG Solxel Zgtolmy, Tau 9 SEAMA FEYEOE F s oA
S Z3etE, T AMNAE A BE oS8 2.

AT 10

Aggtoll QJojAl, 7] hsamiR-101-3p2] W& FFo] FA dxzTdrt U A 5 AidrFTos Adshs,
2 A4S AT = =8 2AE.

A3 11

Alggel AoJA, 7] hsa-miR-130b-5p2] W& FFo] G HERTHT 52 49 T AMLToZ s,
2 ANAZE AY e =8 2AE.

AT 12

AgE WA A11E F o= 3 3o 2AHES IIetE T AAASF Ao £E= 4= 7| E

A3 13

4 dRRE Euld 2FdAM VEGF FAAT F AEEs o s ol fdxke 2y =5 Z/Ee
hsa-miR-101-3p % /XE+E hsa-miR-130b-5p9] od TS FAHse dAE Edstes, T AraS g e

A% AT ARE ATeh W

A13Fl JolA, 7] BH 5

FiN
rlo

QA FFELTS(RT-PCR), A G FFaib9-s(Competitive RT-PCR), AAIZF AL @A LTS
(Real-time RT-PCR), RNase X.& ¥ (RPA; RNase protection assay), =% E3+® (Northern blotting),
DNA %, Q-PCR, Digital PCR, Next Generation Sequencing, RNASeq, lab-on-a-chip % wlo]a Zojgo]& A4
H oA MEEE 1% o] WHOR FE A,

A2~® E3F ELISA(enzyme linked immunosorbent assay), WAFAW &2 (RIA: Radioimmunoassay), WAF W<
g2 (radioimmunodiffusion), 2-9-ZH ZY (Ouchterlony) WY A 2ZAE(rocket) WIA7GE, %A
Wl A WoIg2ld BEAH (Immunoprecipitation Assay), ®A 124 A9 (Complement Fixation Assay), -

A 32 (Fluorescence Activated Cell Sorter, FACS) % ©@wla (protein chip) & T oA Ay

= 1F oY whio R FdE A, 24 AMNASE A e =S 93 RS ATetsE Y.
A% 15

A138el oA,

(i) VEGFA Z/XEi= PGFe] ¥ o] AX dzary ¥ 4%
(ii) VEGFD & o] A4 dzdrct ¥ 44

(iii) hsa-miR-101-3p2] o& FFo] AA xTrEt ¥ F$; 2W/xEs
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HAe] sd T

F7] BAE @487 fste], B iy VEGF §AA T AgEE on sy oo fixle] we £ES
ZAsE AAS L3t T AMAEET A BE oS8 2RSS A3,

2 oo glo] A, A7) VEGF A x}-& VEGFA, VEGFB, VEGFC, VEGFD @ PGFZ T4 HE AL Exo=w 3 4
ATt

2 oo glojA, 7] AAE A7l AR 28 HALEE mRNA BHE S SHSE AAR, A7) FAR
of Bo]&l Zalolux, T2H H QtEjAlx FEEElo|E T Sy oS Edsle AL 5EHow & F 9
1=

odbgo] gloja, AV AlAlE AV ARkl 9] wEEE gmd w2 felols dHe] vy 58 SA3)
= AAR, 7] dwd T Felol= dHd Eolxel &Al, AAszg dwla ) g7t=, ynegd

[e]
- 3’
(nanoparticles), PNA(peptide nucleic acid) ® $YE}H(aptamer) & 3l o] S Esel= S 5=

/\ oh;}

el glolA, 7] VEGFA B/ PGRO] wd el A EvEy & 4% 3¢ AdasoR Ad
she e 5He= 3 5 9t

w el glolA, 7] VEGRD d el A dERwRT W A9 4 AdaTom Jdde e 54
o= & 9ln

2 g e 3 hsa-miR-101-3p Z/XE+ hsa—miR-130b-5p2] #d & FAHSIE AAE Xt TF A4
2% g e d58 24ES AT,

2wl oA, 7] AAlE miRNACl SolA]l Zefolm, ey gl GEAlA mEHEelE T sk o]
A
o

[e] ’
Jo wPets Ae SHow ¥ 5 Ak,

B oo 9loja | A7) hsa-miR-101-3pe] W& FFo] A thRTEET *e A F4 AHilAaZo R A=
AL Exoz 3 4 gt}

B oo 9lojA | Ab7] hsa-miR-130b-5pe] & o] AAF YERTHTE =& P U AHAFoR s
= AE 5oz & 4 9}

Hoag e e Al 2AES Edshe U AMAT AW B 58 JES Ay

2 ouwe e T AAZHE EE 2444 VEGF FAAT 5 AdYEE ol shy olde] fxxbe] wd
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RT—PCR) 2A 7 A T a AT (Real-time RT-PCR), RNase H. 5 H2I% (RPA; RNase protection assay),

=@l B3¢ (Northern blotting), DNA %, Q-PCR, Digital PCR, Next Generation Sequencing, RNASeq, lab-
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ELISA(enzyme linked immunosorbent assay), WAMIWSEA(RIA: Radioimmunoassay), WA WY
(radioimmunodiffusion), 2-F=EIZUY(Ouchterlony) WS FAHH, ZAE(rocket) WA 95, =W
A A x A BAH (Inmunoprecipitation Assay), RAl 1% A% (Complement Fixation Assay), fAIZ+
(Fluorescence Activated Cell Sorter, FACS) ¥ ©@wld X (protein chip)oZ FAH oA A8y = 1%
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g & 415 (Real-time RT-PCR), RNase H.3 ¥2]¥(RPA; RNase protection assay), =9 +£38 (Northern
blotting), DNA 3 o] lor} olo] AgE= A2 of .

B oago)q A7) "Zaloln ' B3 §22F A9 EE niRNAS QX SE "o R AW W ogukeke] xa)
olw] A& xFeht, ntEAsHE, Sold 2 RMAAE HAE B4 AAE AlTshe Zetoly Agolnt. Zato]
weo] ik Ado] AR Ul EAE H-24 A D3 BEAXsteE A dololA, dRZAQ Zetoly A K95
frate B4 FAR Agw FEa H5o)A FES kA v Zeto|ud wf, H& 5ojio] FoH F

B odtgo A Ar] "Zze'd Alg Yo A& e B4 EF Sojyor A 4 e EHES 9u
sty , A7) A4S E3sle] Boldoz Alg U9 ¥4 B EAE AT F e EFS v, LM
o] FTHE AN FAH o -5 e 8424 A gloy, ve23lA1= PNA(peptide nucleic acid),

= A ,
LNA(locked nucleic acid), #HElol=, Zg|Felo]=, & RNA T+ DNAY 4 o, 71 mlebzlsAl =
PNAC|TE, BT} FAHOR 7] TEH= 2A AZAA FAEIAY olet FARGE A e AA &

=]
=
AA Axd As T Aoz, oF 5o, a4, 9WE, FA, vAdE, $A4E AE 3 H, ABAE,

DNA, 2 RNAY < Qo™ DNAT cDNA, Al DNA, & wEdSEte|l=E XEs, RNAE A5 RNA, mRNA,
s uR ool ng xase, vl dut g, 39, £k, A= 5 XY & A

mRNAS} RNA: &2 11+ 3

&
1l O

2 wRg ke eYuvg ougn, ¥
[e]

2 dde A, "duld e JElels dEe] By £ S "ol B wye] AR JAdsty] fste] AEE
A AgoA B adge wE Adg Al wilA = HElols dH ol FEA offol ud ALEE #EQlsE I
AL ouigit). A7) &A1Y ¥E o 54 B v 24 e Rs oid 3 24, "dSAdy, s
npelyd o o] MALDI-TOF(Matrix Assisted Laser Desorption/lonization Time of Flight Mass Spectrometry)
2 SELDI-TOF(Sulface Enhanced Laser Desorption/Ionization Time of Flight Mass Spectrometry) #49,
UARE WA, A W gk, e FERY WY g, 2AE \9AV|gs, 2A4WY 94, A 1

A B 23 A7gE B4, A gEntEadfu-A3E 2 (liquid chromatography-Mass Spectrometry,
LC-MS), LC-MS/MS(liquid chromatography-Mass Spectrometry/ Mass Spectrometry), =8 Z=kg o
ELISA(enzyme linked immunosorbentassay) ] 21, ol AtE = AL ofyt}.

w Tl A7 "dAE L Soldor Aol IA-FA WS dovl= 248 THAn. 2 2
A, dAE VEGF fFaxttel s Hiss v e feol= g dia] Soldor Afsts dAE
ojmgitt, & o] A= gEE FA, GEE A 2 Az FAE 25 2. 47 A= FdAel
gy #A48E 7lsE olgste] Folat Axd 4 A, dE 50, "EE A= VEGF FiAbel o T
e vl B flEols dHs Yor FEdd FAea sEEREH Adste] dAE 2¥ee dHE
Sk AAdE 2ok FAA 2l sAE Wil s Akd 5 vk oY@ vEE A= dL, B,
&, dsol, #, HA, &, o 4ol FERFYH Alxd ¢ du. E3, dEE A= Z9Ad 2y ¥

A¥ slolH e =u}l W (hybridoma method; Kohler & Milstein (1976) European Journal of Immunology

J. Mol. Biol., 222:58, 1-597, 1991 #x)< o] &3le] Ax"E 4 Yut. A7) WHoZ AzH FgA= A A7)
G, B, & #Hd, o2ud A=nEY, X3 AZvEIHYT o WHES ol&ste] w7, AAE

Aok, =S, 2 Wy A= 2709 JAFY A L 2719 AGY FHE Zbe S FEjEnt ofye, &
A9 7Rl dAs s, A 221y V)5 d "o, Hojx g9 A 7S BAsta e

HS ovlskH, Fab, F(ab'), F(ab')2 R Fv o] tt.

N

o2 o

2 odgo] A7) "PNA(Peptide Nucleic Acid)"& <l&do=z FAE, DNA T RNASF H]S:dh
71719, 1991 diwl3 FASHAl tistale] Nielsen, Egholm, Berg®} Buchardt :g=of 2oJs] A S-o02
k. DNAE ib-dlRad 24S8 zhed whefl, PNAT Elol= Agtel] os) dZdd vk N-(2-o}v] =9
ZAal FAE 7HAH, o2 s8] DNA E&= RNAC] it Ay ekAAgol A S7tEe] B4 A&, F
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1991). "Sequence-selective recognition of DNA by strand displacement with a thymine-substituted
polyamide". Science 254 (5037): 1497-1500]0l AFAI3}A 7|A1= o] ST},

2 oA A7) "gEb e St e JEels HAtolw, StEb o] kAl W8-S F&[Bock LC et
al., Nature 355(6360):5646(1992); Hoppe-Seyler F, Butz K "Peptide aptamers: powerful new tools for
molecular medicine". J Mol Med. 78(8):42630(2000); Cohen BA, Colas P, Brent R. "An artificial cell-
cycle inhibitor isolated from a combinatorial library". Proc Natl Acad Sci USA. 95(24): 142727(1998)]
of ZASHA A= ATt.

E agoMs, d TR 4V FF ANLET UG Be 58 JEE ol&ste FYY ANATS I
ko) o

H dlgo A A7) 71E= RT-PCR 7]E, DNA 3 Z]E, ELISA 7]1E,
MRM(Multiple reaction monitoring) 7|EY 4 Ao}, o]o] A3ty

[
7

g 3 7E, @T = (rapid) 7
= AL oy},

f
T,
rr ol
lo
o
N
i)
ot
o
=
mv)
oo
N
[
s
Mo
1%
ol
finid)
2
X
ot
%
%
of\
S
t
s
[
o
2
lo
v
[
-4
2,
oX,
Mo
N
ox
i

DNase, RNase JA]#l DEPC-4=(DEPC-water), W4 55 X 3d 4 v},
3, 2 ] g 71EE DNA HE R flE Bad A5 eans P 5 odvk DNA FH 7IEE R
AR e 129 ) st @

A ERug A A% Aok, A, Eh & LG S Aok EF RS DR A4 B 29
[e]

TR

el e DNA B Sl HEE 29 o 3l

T, g Mg 71Ex= ELISAE F8sk7] 98 Zag d5 45 33 5 vk ELISA 71Ex 47
g e sl 5ol FAE xS A= v @i H tig Sold 9 MspAe] wal bE duido
gk wxk whgAgo] A9 gl AR, G2 A, dEE A == A FAelvk. E=3 ELISA 71EE
23 gl de EolHel dAls e 4= gk, 1 9] ELISA 71Ex A%d FAE HED 5 JdE A, dE
Sd, 49 23 A, A (chromophores), &A(d: Aol AFAER) 2 19 7|4 T A9 AT
g F e s 24 55 X9 F dv

Eoawe © g2 BN, T FAENEH ElE 2FdA VEGF A T AEsEE on sl o)Ak
FAAe wd $F Z/EE hsamiR-101-3p 2/E= hsa-miR-130b-5p2] Wd FES FAHIE HAE
A, TE AdAT A B Gd5S AT ARE Ages el #g Aot

, W FE2 JHAAF FTHEANS(RT-PCR), AA4 AL Z3a 273 (Competitive
RT-PCR), Azt IAAL F33 402 (Real-time RT-PCR), RNase ®B.3& #2419 (RPA; RNase protection assay),
=9 E8t® (Northern blotting), DNA 3, Q-PCR, Digital PCR, Next Generation Sequencing, RNASeq, lab-
on-a-chip % wmlo]AROH IR FAE wolA AEYEE 1F oY WHom FIPHIAY, A" EF
ELISA(enzyme linked immunosorbent assay), 'S#AMIWHEEAI(RIA: Radioimmunoassay), 'SAF WS

(radioimmunodiffusion), £$-FZEHZY (Ouchterlony) WS &, ZAIE (rocket) WHA7|GE, =AW
A Az B2 (Inmunoprecipitation Assay), ®A 4 #21% (Complement Fixation Assay), Al
(Fluorescence Activated Cell Sorter, FACS) % @& F(protein chip) 22 F4E TolA dEx+= 1

A

il

o ¥
1% d2 o

5]

=
-

ol
o,
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ool s, RO, Wy sbegel ke #x ANE WASA 2u FTH 52 A W Anl A4
st wWelzAed AAgoR ARG 2P0, oE W, BAe 24, Ax, B, ¥4, 8%, v we
AY 5L TFF & Qu, FHsAL A YPoR A Fol, F3 mt AYY 5 glom, wrt vk
A3l 7] A AhosE Fed e, FYT EE QaFd 5 U

2 oo glojA, 7] FYde Fal FZ (ACC; Adrenocortical carcinoma), 3% (BLCA; Bladder
Urothelial Carcinoma), 3<%t (BRCA; Breast Invasive Carcinoma), AH&7% HAHAEY = xFAFFUAet
(CESC;  Cervical Squamous Cell Carcinoma and Endocervical Adenocarcinoma), H¥#< (CHOL;
Cholangiocarcinoma), ZA7%+(COAD; Colon Adenocarcinoma), 3#$ BE tAl¥£ (DLBC; Lymphoid Neoplasm
Diffuse Large B-cell Lymphoma), J%=<% (ESCA; Esophageal Carcinoma), IEAMXE (GBM; Glioblastoma
Multiforme), ™2 ® = HH AL <% (INSC; Head and Neck Squamous Cell Carcinoma), @24 AlZA| LY
(KICH; Kidney Chromophobe), FHA¥ES M ESF (KIRC; Kidney Renal Clear Cell Carcinoma), 57 4l
A3 (KIRP; Kidney Renal Papillary Cell Carcinoma), 34 =44 WdW (LAML; Acute Myeloid
Leukemia), A&w ¥uE (LGG; Brain Lower Grade Glioma), ZIFAIAESE (LIHC; Liver Hepatocellular
Carcinoma), #% (LUAD; Lung Adenocarcinoma), #3373~ 329 (LUSC; Lung Squamous Cell Carcinoma), &
9% (MESO; Mesothelioma), W49t (OV; Ovarian Serous Cystadenocarcinoma), #17&¢} (PAAD; Pancreatic
Adenocarcinoma), -4l ZAA|ZF (PCPG; Pheochromocytoma and Paraganglioma), A #XA1¢} (PRAD; Prostate
Adenocarcinoma), W% (READ; Rectum Adenocarcinoma), % (SARC; Sarcoma), =23 (SKCM; Skin
Cutaneous Melanoma), %+ (STAD; Stomach Adenocarcinoma), 3%} (TGCT; Testicular Germ Cell Tumors),
27349k (THCA; Thyroid Carcinoma), &% (THYM; Thymoma), AFgWl@el (UCEC; Uterine Corpus
Endometrial Carcinosarcoma), #AF&<%t (UCS; Uterine Carcinosarcoma) % X% 3% (UVWM; Uveal
Melanoma) &2 A E oA AEEE= o= s} o] dd ¢ o, old SFHAE= F=rt.

AAld 1. Heoly 3

The cancer genome atlas (TCGA)E ZAAMA el ¢F &F dloJEMlo] ~=E Pan-cancer (CHS) oA VEGF 7=}
o] Wk At AEdE FheA e AAATS G0 e AR IS seA AR Y8 337 F
A 94k (ACC; Adrenocortical carcinoma), 3% (BLCA; Bladder Urothelial Carcinoma), 4% (BRCA;
Breast Invasive Carcinoma), A&7 HAAESL P AFHFWAYL (CESC; Cervical Squamous Cell
Carcinoma and Endocervical Adenocarcinoma), W<t (CHOL; Cholangiocarcinoma), “ZA7&%(COAD; Colon
Adenocarcinoma), F¥H$ B3 UIMX (DLBC; Lymphoid Neoplasm Diffuse Large B-cell Lymphoma), 2J%=¢F
(ESCA; Esophageal Carcinoma), MW EA¥ZF (GBM; Glioblastoma Multiforme), ™ % & #H A% o=
(HNSC; Head and Neck Squamous Cell Carcinoma), ¥4 21FAI3¥ (KICH; Kidney Chromophobe), A3
217 A 39 (KIRC: Kidney Renal Clear Cell Carcinoma), 77 2174432t (KIRP; Kidney Renal Papillary
Cell Carcinoma), 94 =44 W&@4 (LAML; Acute Myeloid Leukemia), #1539 3% (LGG; Brain Lower
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Grade Glioma), ZFMIX<F (LIHC; Liver Hepatocellular Carcinoma), # ¢t (LUAD; Lung Adenocarcinoma), ¥H¥H
HAT M EY (LUSC; Lung Squamous Cell Carcinoma), <& (MESO; Mesothelioma), d4¢t (OV; Ovarian
Serous Cystadenocarcinoma), #%4t (PAAD; Pancreatic Adenocarcinoma), 441 ZAAMEZFE  (PCPG;
Pheochromocytoma and Paraganglioma), ZHX41¢} (PRAD; Prostate Adenocarcinoma), T3¢t (READ; Rectum
Adenocarcinoma), %% (SARC; Sarcoma), =% (SKCM; Skin Cutaneous Melanoma), 1% (STAD; Stomach
Adenocarcinoma), %% (TGCT; Testicular Germ Cell Tumors), #HFA<%t (THCA; Thyroid Carcinoma), &A1
% (THYM; Thymoma), AFgWl=rel (UCEC; Uterine Corpus Endometrial Carcinosarcoma), A&t (UCS; Uterine
Carcinosarcoma), EX9 Z21%F (UVWM; Uveal Melanoma)?l ¢ 3 dHolHZE x3t. FAZHCZE, RNA
B e volH ¢ mlo] A2 RNA i dlolE], ¢4 vlolHEA, overall survival (GAA AFE 7|3H) H
o8¢} tumor stage (*87]) HlolE], immune subtype (W o}F) dlo]HE &8st om, AT 4 dolH
22 ¢ 319 AAxsE AdHE HAFEet FAE AFREATE. o] B, A7 ATt &5 x4 At
ATl MRS on] et

A 2. wole B H2L A ATAHT BA

2-1. VEGF 98 5= #4

A & A o]yl VEGF FAAre] @d 3 BXE ZAEINY. FAHeR A 24 AlEo] 57 9
A0 1871 4 73 W3 (BLCA; Bladder Urothelial Carcinoma), %% (BRCA; Breast Invasive
Carcinoma), ©¥<% (CHOL; Cholangiocarcinoma), ZA7% (COAD; Colon Adenocarcinoma), 1%t (ESCA;
Esophageal Carcinoma), MRA¥Z (GBM; Glioblastoma Multiforme), ™M@ 2 & H#H A¥ 9= (HNSC; Head
and Neck Squamous Cell Carcinoma), M4 AIZFAM|3E<Q (KICH; Kidney Chromophobe), FHAIEE A7FAEZ
(KIRC; Kidney Renal Clear Cell Carcinoma), 77 A1FMEY (KIRP; Kidney Renal Papillary Cell
Carcinoma), ZFAIXE<F (LIHC; Liver Hepatocellular Carcinoma), ¥+ (LUAD; Lung Adenocarcinoma), ¥ 3
I A2 (LUSC; Lung Squamous Cell Carcinoma), Z3HA%+ (PRAD; Prostate Adenocarcinoma), W<t
(READ; Rectum Adenocarcinoma), $1¢t (STAD; Stomach Adenocarcinoma), 7H44<¢t (THCA; Thyroid
Carcinoma), AFgW=<t (UCEC; Uterine Corpus Endometrial Carcinosarcoma)oll A, & Z23} AA 2o A9
VEGF At e FFS vasivt. 2729 oF 39 A 243 o 220X 9] VEGF FdA o] =

S
S FE39, T2 EAGAA FE2d 7 XEY F4@HS vuste F$ AH8E & Wilcoxon signed-rank test
Z 53] VEGF AT &d =58 v 23Tk

A, VEGFDE AT 408 FHAAES, dF-Ee] & fFFHA A ARG T4 AN =2 FFY
S Yeflen, 53], Cholangiocarcinoma (CHOL; B#<<E), Head and Neck Squamous Cell Carcinoma
(INSC; F73% HHAME <), Kidney Renal Clear Cell Carcinoma (KIRC; A% FHAE <) Liver
Hepatocellular Carcinoma (LIHC; 3} AX &) & FFolA VEGFA, VEGFB, VEGC Z1#]3l PGF f-AAFe] whd o]

g 2ARD % 2494 $42 FAFAT (5 la WA E 1f 33).

(N

VEGF f-dzbate] wHdo] oS =

= AAs=AE A5ty fel, 7t F FFEE VEGF Ak
Hd el wet #2 aus

Survival analysis (AEEA)S 93 HES5H o R AESSFE FAsh= WHQl Kaplan-Meier (FFE&e-m}

olo]) FAAWHE A&, olu, AETT= EAHAZE o] AP ARzlo] AlelA] @2 gHEolt). AIESH
1 Y&l R 9§71#] "survival"#} "survminer"E A3} T, Log-rank
F A Aol & HlaLste] fo]Ads ERIskIT).

I Ay, st o F3AA VEGF §HATe] HE Fad #AEY o7t fogk AdaA BAs E1Ek

th. 538 VEGFA, VEGFC, PGF 13749 52 W@ $3e a2 vht o fop Aude wglon], VEGFR: VEGRD

A =2 2d e o FY % o} #Ao] AT}, ol MG FHATY HEH ol

& A
FAAR o F oFe] I AxR E82 F AFS AT (E 2 Fx).

fl
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L, WIIek VEGE frAAbre] Hd s ddddE AR

TCGA 2] tumor stage (W7]) d"lo]E]E UCSC Xena (http://xena.ucsc.edu/)S F3 th&== kT, VEGF &
AApre] W FH tumor stage (W7]) Atele] #AAALE EAEHY] 93] ﬂ-Eriﬁ’—%}E]i 7 (Kruskal-
Wallis test) & AM&3Y. AFAZ-gEl~ 24 (Kruskal-Wallis test) & &9 3 AW dFor &
g oAl T o] ATIE vlashs v ESE W o)t

A3, VEGRA, VEGFC, B PGF A7} F%e] 717k A&l wet B 5] Svkete 43S niled,
oje} &2 AxE Fall, VEGF fridAbe wd el 9 wee AR A8 5 des o g A=

3a WA & 3d #F=x).

2-3. Astas A 3 ad RS w4 ow ob violdm RNASHS] AyhA] 4

VEGF Aol AT 24 713wl gleA #HAs] fste], 7 oF KPR VEGE FuAre] wd
Z=

A
Az A5 7o AR

TCGA <F 3212 AAAaF A4 dlolHE old A =& (https://www.nature.com/articles/s41588-018-0318-
2)olA ATt 7+ T/ FollA AiA MY FRAke bd SFo] el 50%e] Eehe 73% HHS g B9k
3, 59 50%0) £ Ae- -1dS 9 vk, wEhA AikaF

NAaT AT 2S5 E AuAaTd ke dEE 9
nske . 9 55 Aol MtheE AS ofm| gtk VEGF Aol i e xi*&i% A 2] AR S
zA k7] el 29)ojml AT A (Spearman correlation) 4] WHS AL&3FYT).

i

I A3, gFEE oF F3olA VEGFASE PGFY HE 3 AMAT Ao &) AddATE Y, B
Fato] oF A VEGD HE T AitaT A Alole] FEE So AuIAAE EAHAJATHE 4a YA

= ode FF). ol VEGF F3Are] @Hd 3o AiaTy 438 AAdS 9SS Y, AiirFe f=

st el gt 71AS Frsteul dofA FAAQ Hd3s stohe AS AAFS

wal, AAaZo| #FodstE VEGE -} 33 Post-transcriptional control (HAF & 22A)S <¢lstr]

3, Y FHAATS TH o St mlo|AE RNAY AAAZE A4 7He] AR S ALt

o} 3x}e] mpolmm RNA d & Hlo]E]E UCSC Xena (http://xena.ucsc.edu/)E E3)] thEzo Wk},
miRTarBased] 2% VEGF FAATS FZ 07 &= nlo]a & RNAWHS AMWHslo]

Agst AiaFT 59 vlo]a = RNA9 ﬁ%“é% zZAFSH] Y8l ~vjojwl 4 AS (Spearman correlation) &
A WS A8kt

Av}, VEGFAS VEGFCE SA9l ¥4 8= hsamiR-101-3p 7} i) ¢F fadolM Aaka
AE wBelw, 3F vlola= RNAZE Y oAlAEN s & 5 es #39F 3

8= hsa-miR-130b-5p= HFFdE holl A Aitag Hareh ko] FaaAdE Qs (= 5 F=).
Sl whel L= RNAZE VEGF fridAbtoe] dAR & ot Al AE §3 AdinTo] gt 9 t

3 ot B o [
B o)

2-4. Fok A B 9 wel shel FHbel gk 4

& FFol wE VEGF fFHArel wdEy WY ofFel AWAHES AT, ¥ TN C1 (wound
healing), C2 (IFN-y dominant), C3 (inflammatory), C4 (lymphocyte depleted), C5 (immunologically
quiet), C6 (TGF-B dominant) o4 7}A] W o}go] glgo] Walrt. o #x} MR ojw WY o} =]
=4 #EAIE dlo]E{E UCSC Xena (http://xena.ucsc.edu/)E T3 T2 Wokth. VEGF Ao @& 4
T AN 7] Al ofde] Adds A s, AF2Z-ge s A (Kruskal-Wallis test) & AR&3)
o, AF~Z7-gE 2~ AA (Kruskal-Wallis test) & 9 3 A4HY 4Tz 599 Al o o)y A7E

W ekt mmga e,

A, ARl oF F9ollA VEGE

TR B o] W ofel wek o Aol B #AAT
T AT ®e, VEGFCSE PGFO) @ o]l FAARl W ofgl (6 (TGF-B dominant)ol A &S 213131

tHE 6a WA & 6d Z=x) .

_14_



[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0133]

[0134]

[0135]

[0136]

[0137]

[0139]

ZIHSdl 10-2025-0045274

Moo
)

L VEGF $A7HES} Tunor purity (% %) shel #ae Fas] 918l A FA4ze) Wz FF )
CHGAE vl gvte] Avbge Selstalt,

Tumor microenvironment (£ "AZE) & oF AE Bl olyzl 712 AXE, W AE So thakdt JA A=
2 FAAY. Tumor purity (BY £%) & & 224 YA ¢ Ax7t 2FA 6= H&S YehgH 2
ol &= 4 MaEet vuste] ARgH).

)E FRlskrl 98l ESTINATE &ate]E Abgskelch. &9 daegse
stromal cell (712 Al3%) ¢} immune c ME)Y HES FA stromal score (71E H4) ¢ immune
score (WY H4)R Hidlsle S Fol Zt A ol =& E Y AMEe HEol EuE AE
ou)sty | ol wel Tumor purity (F% £E)& wrolxr),

ESTIMATE <a12]=oll TCGA RNA-seq Hlo]E]E Y& slo], stromal score?} immune scoreE AAFSIR L, o] F
T5 ¥ TFHA ArE AT ESTIATE scorele ARFSIATH. B4 74 VEGE frdzkre] 2@ 33 9o
A AFE Al TR FE =2 ZFE Aol A AAIE FAEH] YEl 2Fojul A#EAlS (Spearman

k1

o =2 e Tumor purity (FY% &

e
Buies)
. J&J

ESTIMATE ¢3128]% : https://www.nature.com/articles/ncomms3612

T A, B3 GRS wE BE $E0l w2 /14 WY X vEd Bl 98 AT + YA ol
E U oFE dEhie Aoz ded R B SR Jus Aol 98 ovRTH(E 7 FE),

2-5. o whaAd 34

Lo

Ty gl

gl

VEGF -4}
o)
©

[e) A= E]_]__

o B FFEo] ] myel wAE FFE FAe] fal, Y FHAR
) =
=

VEGF  frddakte] A =d dlolH
(https://discover.nci.nih.gov/cellminer/)ol A
A&t

A A FolAY DA $UAS W2 FEEe o

7] #9138 Pearson correlation (3] AF#ASR)
A Aygroz Axy WAE 7 B HARE

9} oFE g HlolE &= Cel IMiner gl o] Ej ¥ o] ~
o2 59, doly dAZE Y3 R 714 "impute"E

DA, VEGRASH VEGRCS) % MR £EE TR Yo AR ope] i WAL FA/E AoR Haly
o3

Aol Babel A4 AR Aol ol el
Beio] WSk AEE Sol ok e
e} aAE FohEel oJste] golarin
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B 2a
Cancer: CESC
VEGFA lovels == high fow
1.00
0.75
]
E
‘3 050
;
0.28
p= 0,005
HR = 1.950 (1217 — 3.153)
0.00
o 2 4 [} B 10 12 14 16 18 0
Time({years)
=
gr-srm 67 27 1§ 13 w T 2 1 o
£
5 147 75 35 20 10 -1 4 2 1 1] o
g o 2 4 -3 B 10 12 1“4 16 18 20
Time{years)
Cancer: COAD
WEGFA lovels == high Tow
1.00
0.75
]
E
‘3 050
]
0.25
p=0.041
HR = 1518 (1.014 — 2.274)
0.00
@ 2 4 ] 8 10 12
Tima{years)
E hign{ 224 94 23 1 4 1 0
£ 4
5 224 123 £ 1% 8 5 1
g o 2 4 &8 8 1m0 2
Time{years)

_19_

ZIHSdl 10-2025-0045274



.00

VEGFA levels

.00

VEGFA levels

Cancer: KIRP

VEGFA leveln <= igh - low

p<0.001
HR = 2.907 {1.496 — 5.648)
[ 2 4 [ 8 10 12 14 18
Timedyears)
143 70 38 15 5 z 0 o 0
143 ] 38 21 ] 2 1 1 1
-] 2 4 [} ] 10 12 14 16
Time{years)
Cancer: LGG
VEGFA bl 4= high < dow
|
p<0.001 '__.
HR = 1.827 (1.299 — 2.570) =
o 2 4 L3 B 10 12 14 16 18 20
Timed{years)
62 12 3B/ 20 7 7 2 z 1 0 0
262 142 57 ¥ 20 12 7 3 o o o
[] 2 4 8 B W 12 4 1% 18

Time{years)
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H2c
Cancer: LIHC
VEGFA iovels == Pigh
1.00
075
B
3
E 050
£
&
025
p=0,000
HR: = 1,585 (1,117 — 2.249)
0.00
'] 2 4 6 8 10
Time{years)
E | 184 73 33 18 2 0
£
5 184 o a3 11 4 1
g o 2 4 8 a8 10
Timelyears)
Cancer: PRAD
VEGFA ioveln == pigh
1.00
075
B
i
= 050
£
]
0.25
p=0.029
HR = 4.010 (1.049 — 15.325)
0.00
1] 2 4 -] B 12 14
Time{years)
E hgh{ 249 151 63 17 L 0 0
L
5 %0 181 63 ] ] 1 ]
g [} 2 4 14
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Had
Cancer: LGG
VEGFC hovols == hgh ow
100 \
075
B
3
gmm
2] i
0.25 =
p=0014 1
HR = 1.535 {1.089 — 2.162)
0090
o 2 4 -3 B w0 12 " 16 18
Time(years)
Brgn{m2 123 47 22 ¥ 7 2 1 o0
3]
5 {®m wm a8 @ 13 o2 7T 4 1 0
g [} 2 & a8 B 10 12 " 18 18
Time(years)
Cancer: HNSC
VEGFC hovols == high ow
1.00
075
S
7
gom
<]
0.25
p=0027
HR = 1.350 (1.033 — 1.7684)
099
Q 2 i [} B 0 12 " 16 18
Time({years)
Brgn{2s0 893 3/ 5 7T B 5 3 1t 0
3]
G f{®s1 123 4 w9 9 B 2 1 0 0
g [} 2 L) a8 B 10 12 " 16 18
Time{years)
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075

Overall Survival
(=]
g

.25
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VEGFC levels

1.00

00

i

VEGFC levels

Cancer: LUAD

VEGFL lewnls =& high ow

p=001
HR = 1,466 (1.085 — 1,963)
[} 2 L] B 11} 12 14 16 18
Time{years)
256 107 8 8 3 2 o 0 o
257 122 20 a8 4 4 3 3 3
] 2 [ B 10 12 14 16 18
Time{years)
Cancer: LUSC
VEGFC levels == high ~ low
p=0015
HR = 1403 (1.067 — 1.845)
[ 2 4 3 [ 10 12 14
Time{years)
246 110 &1 % 13 ] 3 1
247 119 52 e ] & 2 o
[} 2 4 [3 B 10 12 14
Time(years)
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Overall Survival

g

.00

VEGFC levels

LS

0.50

Overall Survival

0.25.

0.00-

Tigh

i

VEGFC levels

Cancer: MESO

VEGFC lrvuin (== high low

p=0.001
HR = 2186 (1,352 — 3.533)

]
42 tl 1 ] 0
42 3l 7 3 o
[} z 4 [ 8
Time{years)
Cancer: STAD
VEGFC leval ' hign = low
4
p=0.005
HR = 1,609 {1.155 — 2.241)
[ 2 4 [ a 10
Time{years)
175 48 [ 2 1 0
175 52 17 5 2 1
[ 2 4 [ 8 10
Time(years)
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H2g
Cancer: PAAD
VEGFE ivpls == high
1.00
075
E
E
é‘ 0.50
.25 1
p=0009
HR = 0.576 (0.378 — 0.874)
.00
[ 2 4 [ 8
Time(years)
n
§ gty BB 20 8 z 0
E 59 16 3 o 0
w
> [:] 2 4 6 8
Time{years)
p=0044
HR = 0.665 (0.446 — 0.993)
0.00
[] F] 4 [ 3 10 12 1 16
Time{years)
n
§ hghd 130 a0 39 22 " [} 2 1 0
E 130 T4 38 16 6 4 3 1 o
g [ 2 4 & 10 12 14 16

B
Time(years)
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H2h
Cancer: BLCA
VEGFA eveln == high < low
1.00
075
]
£
§ 0.50
025
p <0.001
HR = 0580 (0.430 — 0.782)
000
o 2 4 ] B8 10 12 14
Tima{years)
E tigh 208 79 40 15 7 3 o (1]
<
5 208 60 27 12 [ 3 3 0
g [} 2 a 8 B 10 12 1
Time(years)
Cancer: COAD
VEGFE lovely == tigh low
1.00
075
]
£
% 050
0.25
p=0038
HR = 1,532 (1.020 — 2.303)
000
[} 2 4 [ [ 10 2
Tima{years)
®
5 high] 224 110 23 10 2 ] 0
g 224 107 34 17 10 ] 1
B [] 2 4 3 8 10 12
Time{years)

_26_

ZIHSdl 10-2025-0045274



02
Cancar: ESCA
VEGFE leveln == high <~ kow
1.00
075
5
z
Bow
;
025
p=0042 L)
HR = 0.585 (0.347 — 0.967)
0.00
a 2 4
Time(years)
@
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