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Abstract : Angiogenesis is essential for tumor growth and metastasis. MicroRNAs(miRNAs) are sin-
gle stranded ,non-coding RNA molecules generated endogenously that function in diverse biologi-
cal processes via post-transcriptional regulation. miRNA promotes or inhibits tumor angiogenesis
by regulating pro-angiogenesis factors,angiogenesis inhibitors and angiogenesis-related signaling
pathways. In addition, miRNA mediates intercellular communication between tumor cells and vas-
cular endothelial cells. In this review,the regulatory roles of miRNA in tumor angiogenesis are
summarized ,and clinical implications of miRNAs as therapeutic interventions against tumor angio-
genesis and as biomarkers for response of anti-angiogenic therapy are discussed.
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Table 1 MiRNA promoting tumor angiogenesis

T (FGF) | If.58 A 1% = (Ang) . HF40 e MiRNA Targets Cancer Ref
H K ?‘(HGF) AL A K N F (TGF- MiR-21 PTEN Prostate cancer [5]
B, miRNA, 2 1L 38 5 1 R ﬁ%ﬁ-?7/182/194 ?;;a(iheﬁn ngaSt ancer S] 9]
" . . iR- = olon cancer -
T A PR e LR MiR-155 VHL Breast cancer [12]
NI v K= B2 A KA A DREER S MiR-210 FGFRL1 Hepatpcellular cancer [13]
F(VEGF) i FE MM E A KK MiR-494 PTEN Non-small cell lung cancer [14]
T o VEGF-A il i 5% & VEGFR- ﬁfﬁ'iz E?}\’;W Ereast cancer 52
. . e iR- ancreatic cancer
2 R PR A DGR et R MiR-221 THBS2 Cervial squamous cell cancer [17]
B A0 S A TR RS DL RO E TR MiR-378 EHD1 ELK3 TLN1  Ovarian cancer [18]
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WLEE R ) FE2E g v, IR 40 i 43 W6 & 75 miR-
1246 1) 4% 760 38 25 #0 1m) 9 B2 20 i PML 3400% Smad1/5/
8 15 5 i 5 A1 T I A B M BRI LA R
4 TR TR B8 TR 3R AN R A5 o BB AS D2 0F 1l 45 A
FHICHM IR miRNA B RERL . Hsu 55 4714 30l 9 240 Jfd
PR RS R LR A T P2 R B 2 sk, Ak
WA N miR-23a ELEE ] PhD1/2 (9 % ik, 23
HIF-1o 7E N B2 40 M F FRLER AE 8 1M 45 4= B, Tadokoro
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miR-210 T 8 PN Ji7 21 fd 32 {4 1% 22 R 93 it L A& Ephin-
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I A R AT DG 4 i 1 48 900 miRNA ) F 52 WL 36 2
(Table 2) .

Table 2 Extracellular vesicle miRNA promoting tumor angiogenesis

PP RFE A , RN, 7E

MiRNA Targets Cancer Reference
Bl e, —4 miRNA MiR-181b-5p PTEN Esophageal squamous cell cancer [49]
WAl 5%+, £ MR9 S0CS5 Mutiple cancers [50]
A 3 PR MiR-1246 PML Colorectal cancer [46]
- MiR-23a PHD1,PHD2,7Z0-1  Lung cancer,nasopharyngeal cancer [47,51]
K LE AL AR JHJRe S8 5 MiR-105 Z0-1 Breast cancer [45]
KA miRNA-IIL A 22 B pir-210 HEEEE Terlkeni (48]
FH G L R ) 2% MiR-183-5p ;miR-135b FOXO1 Colorectal cancer, gastric cancer [52,53]
2% I, FIH miRNA MiR-130a C-MYB Gastric cancer [54]
| e . MiR-1229 HIPK2 Colorectal cancer [55]
) g i LA MiR-221-3p THBS2 Cervical squamous cell cancer [56]
B H b 00 L AT MiR-17-5p BAMBI Nasopharyngeal cancer [57]
HEE A n] DL#E @ £ 4 MiR-619-5p RCAN1.4 Non-small cell lung cancer [58]
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4 MiRNA €A &£ iGN H
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A& AR BRI AR 25 1 BE KA B T e BT T
28 O 2 WU 1), B R R YT RO Rk AN B R
VEFI A BAS . 1T miRNA 05 B 4 408 vk e
S T B A bz i AR B P A LD, miRNA A7 7 22
JA TN AT 0 A A LAY RO AE AR R

VAR BT —Fl A TRAE BT VEGF-A 38 BT
A BBt i T i e Bt 4 B Rt A
P | e R B SR R A% P BT SR A6 G S R b
T () — LN 09T R TCGA MU Wos | 4532
DURR BT IR 7 1) W 10 D1 55 988 £8 3 Iob g 4 20 miR-
378 H R IL AT RE SR M Tt R AEAF ARG, iF—
M 1 Z2 A8 0 B W, miR-378 2 3k J2 g 1) U S 9
PU A A TR 97 I 92 9 aE R 1 i ST T R 08
Boisen 45 %% 3 UL AR BT I A R B At V5 R 8L VD 1) 4
RIS R )RR AT, bR gL
miR-664-3p 3 ik /K V- 7 A1 miR-455-5p K ik K-
BAR M eSS e /B, i DU BB A R 8%
b Y5 A0 YD A AT A B R TR R TE
P52 ZALAR R 6T W e A D miR-425-3p = %
IR 5K JE HE JE A A AR OGO SRR I R BT
iR 35 KRR AR 1 miRNA 7K 5 PEAR A B X 1k
S P g R R AT AR SC 2 3 SRR YT

AR ALY miRNA 1 2235 77 LUAE R I K 815 1)
Gy FhRAEY AR EATIAEAETR S B G b8 20 SUE0b
MERE K, ok AR IR, ks A MR miRNA 451k
2 M T 4148 miRNA | I G2 H miRNA i T4
WA L B B miRNA-ZE (1 &2 A W i Fa e 77
2 I 1 v N 0 N B SR B R 2
Wt | T T4k RN 28 s T B T ISR M L
Hansen 273 BIAEIGIT AT A7 E 3 8 A 17 F Jig
ISR B — R ARYT HEG DU AP0 T S A M 45 1 W
SRE AR 25 R R IR A PG R miR-126 11
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5 A AT RE I AR B 2 IR T SO B AR A A
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W E) s 12 W A W bn a5 9 1, (B2 BETE A ik
miRNA Az Yy h5 2540 345 D /N BB BIE 5 v s 2% | 340 5 22
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