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(BRE] &= A S8HIE 2 35/ RNA (miRNA) 2 5 K 22 80N 28 I 88 2 0 19 & A AR i, oA T2
T A0 A A DR R R R A R R (UMY 2 B R DL IR S S A I R, HG R A R A L AT R 58 4 )
B, T UM HAd miRNA 1922 R R A G O0A B8 UM A0 ya T 3R K9 . B A O 2 S [ o L 268 Y
B9 UM A 5 M miRNA Rik4% . FiE WE T 2013 45 3 7 F 2015 4 10 J e L 50 [F 42 B T R R &6
VI I 22 8 120 235 L2 0 0 3 20 2R A 7 G I HIE 552 O 4% 28 40 L B UM R AR A 4 1R b B 40 i B2 UM AR A
4 4], % ) miRNA 8 H 28 I 2 Fh UM 4H24 b miRNA (92835 , U 4B [R1 A BE T35 g i 19 8 NIt A R 19 1
9 5 R 2 R SRk B R A ) 22 S A RO S 1 25 e =2 A% 25 S AR GR I miRNA  F AE 4R 1R T 22 S 3Rk
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MEEHR, SR BURMRIE AN B L 20 R UM bR AR 28 41 2090 212 46 A 34945 2 0 12, S s 2 U 2 4
DN AR T 40 s 70 B | Bz 4 B UM ZH 2 HMB45 B 5 3K -A il S-100 24 52 FHE SO . 5 0E % 7 4 B 20 4L L 3
TERRIE 4 i B UM 2 2h 22 57 320K 9 miRNA A7 109 4>, Hoh 29 A E i ,80 A~ i, F i miRNA 4% miR-
146a-5p .miR-25-3p F1 miR-29b-1-5p, T ¥ 1Y miRNA 3 4% miR-126-5p . miR-183-5p Fl miR-96-5p; I Jz 4 fifg #!
UM H 22 55 235K miRNA 45 50 4>, Hodp 23 4~ B3R, 27 A~ F i, B A miRNA 45 miR-155-5p . miR-210 £
miR-378a-5p; T A miRNA £ 35 miR-199a-5p . miR-143-3p F1 miR-143-5p, 764 1K 40 M B A0 | Bz 40 g %0 UM
2l 4L [E 8 9 miRNA % miR-132-3p . miR-21-5p . miR-34a-5p fl miR-34b-5p, 2L 5 F #% () miRNA % miR-
125b-2-3p .miR-126-3p .miR-199a-3p Fll miR-214-3p, #JE 2 ffd B A0 b f7 40 Hg B UM 21 21 v 22 57 38 3K ) miRNA
JUT TR ) 8 S IR 3 30 2 5 g B L 22 B4 6 2R VO (MAPK) {54558 B W £ 538 8% | 20 A I 2 B g
AR R TS e R A s B R A M AR B . S 5 OEW W AT A UM b, BB 4L R UM i
M UM A A2 7E 20 miRNA (1922 573855, 10JE 4 e 7 UM F0 b B 40 i B UM 20 21 2 [ o A7 7E B
A miRNA 22 535k, X2k 22 F 235 1 miRNA ol @ i AR 0155 7% S S 505 UM B AED241T7 R,
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[ Abstract] Background Researches showed that microRNA (miRNA) is involved in the pathogenesis and
development of many tumors and plays a cancer-suppressing-gene like role or cancer-gene like action. Uveal melanoma
(UM) is a common ocular malignant tumor in adult, and the mechanism of UM pathogenesis and metastasis is still not
elucidated. Understanding the differential expression of miRNAs in UM is expected to provide a basis for targeting
treatment of UM.  Objective This study was to screen and compare the expression profiles of miRNAs in epithelial
type and spindle type of UM. Methods The use of specimens of UM and donor eyes was approved by Ethic
Commission of Capital Medical University. The specimens of epithelial type (4 specimens) and spindle type (4
specimens) of UM confirmed by histopathology and immunochemistry were collected in Beijing Tongren Hospital from
March 2013 to October 2015. The expression profile of miRNA was assayed by miRNA array. Normal uveal specimens
were obtained from 8 donors as controls. The differentially expressing miRNAs were screened by intergroup differential
folds of =2. The genes targeting differentially expressed miRNAs were predicted using multiples online software and
the potential signal pathway was further analyzed by bioinformatics method. The microarray outcomes were validated by
real-time quantitative PCR.  Results Spindle cell type and epithelial cell type of UMs were verified by hematoxylin
and eosin staining. Inmunochemistry showed that HMB45 , melanin-A and S-100 were positively expressed in the two
types of UM. Compared with the normal uveal tissue,109 differentially expressed miRNAs, including 29 up-regulated
and 80 down-regulated miRNAs were seen in the spindle cell type of UM, and in the epithelial cell type of UM, 50
differentially expressed miRNAs were found, including 23 up-regulated and 27 down-regulated miRNAs. In spindle
cell type of UM, the up-regulated miRNAs were miR-146a-5p, miR-25-3p and miR-29b-1-5p, and down-regulated
ones were miR-126-5p, miR-183-5p and miR-96-5p. In epithelial cell type of UM, the up-regulated miRNAs were
miR-155-5p, miR-210 and miR-378a-5p,and down-regulated ones were miR-199a-5p, miR-143-3p and miR-143-5p.
In addition, the mutual up-regulated miRNA in both spindle cell type of UM and epithelial cell type of UM were miR-
132-3p,miR-21-5p, miR-34a-5p and miR-34b-5p, and mutual down-regulated ones were miR-125b-2-3p, miR-126-
3p,miR-199a-3p and miR-214-3p. Bioinformatics analysis showed that the targeting genes predicted by differentially
expressed miRNAs participated in a number of biological pathways, including cancer-related pathway, mitogen-
activated protein kinase ( MAPK) pathway, Wnt signal pathway and intercellular adhesion, endocytosis, prostatic
cancer, colorectal cancer pathways.  Conclusions Many differentially expressed miRNAs exist among spindle cell
type of UM, epithelial cell type of UM and normal uveal tissue. These miRNAs participate in or regulate the biological
behaviour of UM via different signal pathways.

[ Key words] Uveal melanoma/pathology; Micro RNA; Signal transduction pathway; Differential expression
profiles
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%1 RNA (microRNA , miRNA) iff 5% © 1 0 A W)
WIS AR R . miRNA J2—2R Ky 20 ~ 24 nt (1 3E S
5 R 5 LA /N4 T RNA, 24 (4N JER 41 1% B
FEIN N B AL 2 1/3 3% miRNA 9 #57°0.
miRNA 25 AR 2 B8 B 14 5 He 70 4 e, LA
FHZEAL T 400 98 A5 IH B0 B DY, AT AH S O 5T 32 AR v
T LN R TR TS R D I L (E SR
MR YOG R AW SE A T miRNA G A
ARG IR TE 40 H LA b 2 20 i Y UM 2205 1E 3 4
A miRNA RIRG50 22 5, W AR 268 UM & 4R
FA JE R HL I AF AR AL BT A R,y UM 1 540132 iy
1 B o3 B A L IO UM 3R 77 S i e 3 A5

1 #M#5EFE

1.1 #k

111 HAFRAKRYE W sk 2013 4 3 J] 2 2015 4
10 JAEdb st Rl A= B8 Be - A Jay 38 U0 B 5 28 20 23005 31 2
HESE A UM B AR bR A 8 3], A 455 4R 7 248 i 7 UM 4 f51]
4R UM 4 5], L 2013 4F 3 7 2 2015 4E 10
FBETHE il g6 0 HE 14 R Jhk 2% 6 2H 2R AR A% 8 431 4 Sy X
B I 4 AR MTE 4 e 7 UM X RR 4, 55 4 4
g b K AR UM X BRZH . i A n A IR A A8 3 I R A
BEOULF 1, FrA o o e oE B 0 A0 9 25 8 50 1
[F 245, AT 58 7 G0l 5 B AR BE B R “# e HL 2 D s
#f (TRECKY2015-017) ,

£ 1 ARSI A0 W R

-
4157 1115 7&%@) fﬁm

Ll 4 (xxs,%)
BRI 4B UM 241 4 2 2 51.00+ 6.41
Rz 4 A UM 26 4 2 2 51.75+10. 06
FRIE 41 i 2 UM i i 2 4 2 2 51.00+ 6.71
B AR UM % B4 4 1 3 51.25+ 8.73

T UM 4 R G 508

1.1.2 200 S AUAs  BUBT A S-100 55w B 47 {4
JR W (Kit-0007 ) | B 5T A HMB4S5 F 56 B Hi {& ( MAB-
0360) Melan-A B30 A5 58 FEHTIR (MAB-0275) (48 M
TR AW AR TIF A R 7)) s miRNA 58 4 bR 18 Fl 2%
2R & (3L [ Agilent 22 W] ) 5 5 P 3% 3K Uk ¥ 2 P K
F & TaqMan® MicroRNA # Ul 3% 7] £ . TaqMan®
MicroRNA 91 4% 5% 15050 & . TaqMan @ Jf] PCR S IR &
W 11 ( 3£ [# ThermoFisher /3 7] ) ; MicroBioSpin 6 Columns
(£ [ Bio-Rad 2% 7] ) ; miRNeasy Mini i 7 & (& &
Qiagen /] ) ;mirVana RNA 43 2855 & ( 3¢ [E Applied

Biosystem 72 #] ) ; mirVana'" PARIS™ . RecoverAll™
Total Nucleic Acid Isolation ( 3& [ NBI /A #] ) . JG 4
SNE RN ER T OB R/ 55 CIRA B .
S A A AL (R Agilent 22 7] ) 515 ml
JOA% R I 50 (SR Axygen 23 Wl ) 5 1 J1 644 H
T+ % (32 [ Corning 23 F ) 5 i 1Y B .0 4 (€ [
ThermoFisher 2 H] ) ; Yt {8 3 FIW 22 ( x3) (92 [E Thermo
Shandon /3 7] ) ; NanoDrop ND-2000 %% 4} 43 5 't BE AY
([ Thermo A ]) o

1.2 Jry:

1.2.1 UM FpARLE B Frabr A58 2 43,1 i
PRAFTARBR T B 4% WHREVE Wb, 48 4 5 U0 e, 2R
TR ARG P £ G 5 1 R 2 20 U0k 2 R AW bR A 1
HAERT; 75 1 S BVRAF TR, AR5 2 -80 C
UKFA A, T 32 B0 miRNA

1.2.2 e 202U 2 K 20 2UhR A v HMB4S R 4,
Z-A Fl S-100 K3k A W5 DD A B0 ALK AR S A
FFERRASGUR B W, & T R BRI R =
oI I 555 s A B WS 2 min, AR A B E
i, Z& MK PPt 2 UK, BEUC 3 ming PBS #gE3 WK, 53K
3 min; 730 100 wl A PR VE 5 561k i BEL I8 5910, =50t T
JBEE 10 min; il 100 wl BA4T A S-100 H 5 i 4T 44 J5
5 BTN HMB4S B 5 B B /K 5 Melan-A BLHT A B 58
FEFLMA, 25 T E 60 min; /i 100 wl BEHR 51/ B/
B 1gC REWY), Z U T HFH 15 min; fil 100 ~ 200 Wl
BEFCHI Y DAB B0, I F 3 ~ 5 min, JGE BB T
MGG B 25 0 5 A R/K e, in 100 ~ 200 pl 75 AR A
A UL GO 7 10 ~ 30 55 PBS 8 A R K vh iR i 5 1
TR 85% LT 95% LT3 )il 3 min, ToK &
B3R, 3 min /K, — HREW] , AR 55 3 B R o
1.2.3 L RNA 50 ~ 100 mg 2121 1 ml
Trizol 70 % 41 UHEAT R B 13k B e A EP A
1 =I5 E 5 min; & 1 ml Trizol i 0.2 ml 45 )5
B 15s, EIRFE 2 ~3min,2 ~8 CLMAF 12000xg
B0 15 ming YR FEKAHE T8 EP B, & 1 ml
Trizol J§ 0.5 ml PN, £ T i B 10 min, 12 000 xg
B 10 ming 3 E1E, & 1 ml Trizol il 1 ml 75% 2, [ ik
Uk, iR el 5,7 500xg B0 5 min, 7 [ 1R T0TE
) RNA 72330 N HAA T4 . JOREBEK FP i il RNA TT
TE L K F 20 606 BE TG I 8 1< 260,280 Al 230 nm 4k
Tl B2 1 5 RNA Hp i IO BE (A ) R, T 5 K il ik 52
Al o SR P R AR R R R Uk RGN RINA ) 58 B e
1.2.4 RS JEUE I & RAL Agilent
2100 Bioanalyzer Xf.th i 4% i RNA #EAT 40 73 47, L)
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2100 RIN =7.0, H 28S/18S =0.7 Jy JE A% & 4% b 1 .
B 100 ng Al fk 1Y G RNA #E47 555 . K Al miRNA Hyb
Kit XJ 5 RNA FRic 52 WA &R, 8 il 0 R i 15 O i
TETCRL K, A Hi-RPM 252 22 i, 52 30 Jie TR
51,100 C 4@ s hoin# 5 min, Jz N 45 o5 Gl e 22
UOKIE PR A0S ming DL SR cDNA =Y AR,
A% Random Primer Jz Klenow Fragment Jiff, %% i i
Jigike 51,100 CaJm i A S min, 45 i cDNA H kb I
BANA VOLH AR Cy3-dCTP 5 Cy5-dCTP, J i 2%
He HE L ORI F R H S ming B0 5 WO BN
WO IC B 2R ST IR AW, K O B E A A T | LI
BER 55 °C L0244 7 em, 20 r/min 2238 20 h, g H
FRAT U, I HH L 25 AR AV V2 i L N R R,
Agilent 9 3§ 2% 4 3t 17 H . F Agilent Feature
Extraction ( v10. 7)) & 4 $2& B 2% 52 | v 19 B s
GeneSpringl 1. 5 Bl Xt miRNA 22 ik ji 548 5 17 89—
&, SR )5 HEAT 4L 18] 22 S5 JE X | i 26, >R T FC (abs) , BD
2 ) 22 S Al B A X (E R 22 S A% B, B3R FC(abs) =2 H.
P<0.05, A Cluster3. 0 A dE47 BI04 .

1.2.5 miRNA ZFRKEEDE B0 A
5 TE 2R B A4 ( TargetScan . MiRanda ., miRDB | PicTar,
RNA22) i 22 5 & ik miRNA (3% #8 5L P, k 2 [w] i 4%
R EE 4 s 4 AN DL O PR T A B 6 AR
AUHE LN >R ) Pathway 38 % & 45 55 AR W 15 B 27 7 ik
3 A T L PR 2 5 0 S i

1.2.6 SCBFPO6E & PCR BGE HHT, miR-21 \miR-
34 miR-145 . miR-137 . miR-125b , miR-214 . miR-375 |
miR-221 miR-222 . miR-33 2 & [joad fF 55 (0 310 4, 9 4
HOMEE A ST 4% 41 miRNA 22 55 36 35 1% 500 HE
JFUL B 20 A H B9 miRNA E T R GE. R A
TaqMan® MicroRNA 3 % 5% i % & # TagMan®
MicroRNA Assays 27 & %F b 88 R 45 5% 47 50k .
W4 10 ng & RNA, I 5 f5 6 5 S g1 W il S A% 30 ok
BRI BCH) 15 wl KRR & IR 215 BUE UK E S min,
16 °C T Jz i 30 min,42 °C F J ) 30 min, 85 °C | JZ Jwf
5 min5g B L 55 8 BE XA [ $E AR miRNA - f 398 5 5%
W) 4.80 pl 1 3.60 wl Xt R 9 20 f% TagMan®
MicroRNA Assay %% 1 ¥, 36.00 pl 2 f% TaqMan®
Universal PCR Master Mix I[, JC UNG TR A1 27. 61 ul 2=
BT OKIEATIR G, W45 0 72. 01 pl (7€ & PCR S {4
F P HAE 3 N T T ABT 7500 S2 5 5E it PCR X
HEAT 5L i f PCR [N, R I BC & M i AT o0 b e o€
it PCR REH BT 51WF 5 W3 2.,

*2 EEPCREHBEIRFT

miRNA £ #f TagMan #5H HER 51 (5°-37)
Hsa-miR-21 UAGCUUAUCAGACUGAUGUUGA
Hsa-miR-25 CAUUGCACUUGUCUCGGUCUGA
Hsa-miR-29b GCUGGUUUCAUAUGGUGGUUUAGA
Hsa-miR-34a UGGCAGUGUCUUAGCUGGUUGU
Hsa-miR-34b UAGGCAGUGUCAUUAGCUGAUUG
Hsa-miR-96 UUUGGCACUAGCACAUUUUUGCU
Hsa-miR-125b UCACAAGUCAGGCUCUUGGGAC

Hsa-miR-126-5p
Hsa-miR-126-3p
Hsa-miR-132

Hsa-miR-143-5p
Hsa-miR-143-3p

CAUUAUUACUUUUGGUACGCG
UCGUACCGUGAGUAAUAAUGC
UAACAGUCUACAGCCAUGGUCG
GGUGCAGUGCUGCAUCUCUGGU
UGAGAUGAAGCACUGUAGCUC

Hsa-miR-146a UGAGAACUGAAUUCCAUGGGUU
Hsa-miR-155 UUAAUGCUAAUCGUGAUAGGGG
Hsa-miR-183 UAUGGCACUGGUAGAAUUCACUG
Hsa-miR-199a CCCAGUGUUCAGACUACCUGUUC
Hsa-miR-199a-3p UACAGUAGUCUGCACAUUGGUU
Hsa-miR-210 CUGUGCGUGUGACAGCGGCUGA
Hsa-miR-214 ACAGCAGGCACAGACAGGCAG
Hsa-miR-378a CUCCUGACUCCAGGUCCUGUGU

7 :miRNA ;. /)y RNA

L3 Gib¥rk

R GeneSpringGX JE P 43 B 4 12 1 17 45
BEAPBT . RS H LA B U — (LR 5O 5 5
7 K-S Kul, B0 VR VR 7545 45 IE 5 4 A, 01—
T W F5 5 (EL AL 15 069 B2 9 %8 00
LogFC, 14 2 i , LogFC. i) 45 AF 0 %6 19 51 1) B i
o FC(abs) , BD 2 AAREA R SRR A — IR i
{EA LLBCR I Fisher K BE 2 15 A1y 162 55, P<0. 05
e SEASEITAERE X, LI FCabs) 2 MBRHERER T

2 R

2.1 UM HRAS Y20 0 H 2 3R

BN TY UM i) 2H 200 B2 6 4% 87, o 40 i
SRR |, A0 A FRAS ¥, 20 A /0N T A 40 A
PG00 o 1 57, g BRI A o M 5 W . b R A i TR
UM {1 2H 255 FHL 27 A6 A S 70, 980 400 AR BV O, 5 1B
BT AR /N A — B, 20 e 5 A B 28, 2
i I W TR, A A% R, A% AT — DR R e B A% A,
HHE R Z I, Sk wos,2
KA UM 42 rh HMB45 R85 -A F1 S-100 34 5 B
R 1,2) .
2.2 HYURAR miRNA B R FHE7 Hr
2.2.1 A MEAM RNA ik AOTFEH 16 PRty
6 £ 2100 RIN=7.0, H 285/18S=0. 7, i k& 5 #5 o
2.2.2 BHAMRXELRZLKEH  Aglent Human



. 782 . ARSI IR B 2 2017 4F 9 H 45 35 %45 9 ] Chin ] Exp Ophthalmol , September 2017, Vol. 35,No. 9

miRNA (8 * 60K) V18,0 75} i Agilent G2565BA #658  abfFIBLG: , 15 34— B0 R A 80 045 1 £ 5 — Bk
FHOGIHG 16 5% miRNA K LTS B, AU R (8 3)
et Cy3 BT, FORTE 5 I B 5T, Tl

i, LT R .&": : T S
VAR AT LA BT 4 B R 3 4

ANTHTAR K, 200 M 1N B € 533 2, 9 B P A 3 280 2 DL (HE %200, R =50 pm) B UM ZH#1rh HMB4S 3%
B A LA T R R DR R 4R (k) (DAB x200,F5 )R =50 um)  C:UM ZHZH melanin-A f9% 15 W
L 240 M S AR SR 4 (7 Sk ) (DAB %200, AR R =50 wm) D UM U S-100 933k T b 4f ffg it
F 8 R B AR (7K ) (DAB %200, /3R =50 pm) E 2 LEHAME UM WHEEFRE A HIZUGH¥
et n] LS AN AR B R, B BT B T | AN R R A A M A K i B A% 3 SR 2 L (HE %200,
FRR =50 pm) B:UM 4141 HMB45 [k A] DL 40 M 5 b 4 o (0 50k 3R 46 (75 3k ) (DAB %200, #5 R =
50 pm)  C:UM LU melanin-A BFIE A LA A 0T P AR % (2 450RE 3R 45 (7 3% ) (DAB %200, f R =50 pm)
@ D UM 41810 S-100 iy ik n] UL 4A 5T Hh A 35 (L 0RE SR 46 (735 ) (DAB x200, #5 R =50 pm) 3
RARTAME EHETEREIOL

2.3 miRNA & B0

FH cluster3. 0 TE£R 3K /4 X 4% 4 BEAS miRNA 45 4> - ‘T‘P_‘ ﬁ_
SHIAORR T 40 J 70 UM/ %F B 1 40 b B2 40 %0 UM/ %) o ﬁ '
B2 2 BRI, B AR AR IR AR — i, B - : :

E R BB A EEYE(F4) |
2.4 IEWHEBAS S ANZEA UM 4209 miRNA

Fikigm 25 Rk igﬁ i é a
2.4.1 RRMABAL S miRNA 225706k S 2 %
WA S, RIE MR UM 2R KA W E EIN
miRNA £ 109 4, H & 29 4~ miRNA |, 80 4
miRNA T 5 [ 47 UM o 2% 5 A B9 miRNA 47 &
50 4>, Hif 23 4> miRNA |3 ,27 4 miRNA R, & 1
L IH— A, R IE 4l g B UM XJ B8 41 R0 I 7 40 g Y
UM X B8 2H 4% 7 22 8] AH 5C PE 4F (r = 0.978,0. 966 ,
0.974.0.968) , &I IE 4 e Y UM 20 1 | Rz 246 g 7Y -

. e e NI-INI-3 N4 N2 S1T S4 82 S3 NI-INI3NI4NI2 ET E4 E2 E3
UM ZH () miRNA k34 0] b bk, AUAE T 40 i Y FEA SRS FEA =
UM 4140 Y miRNA £ 21 4, Ho miR-3149 |- El4 miRNAZRRBESME HEORRMKEL BOARHE

BOBERERBLES LI A BIBAEE UM H 515 )

. o . o
U 33 fif,miR-378a-5p FH 24 fifs FUIG miRNA AT 69y i Gt st h i N1 BB AN UM A BT B 20
A, Hod miR-204-3p T T 99. 7% , miR-145-3p T i M UM B bR 4TMR UM 41405 H 3T B4l miRNA G5 1 R 35
T 99.4% LA F Rz 40 A UM 2420 b |8 19 miRNA BriEl N2: R4 Rl UM SR E: bR 0% UM miRNA: ff

/N RNA
A 15 4>, Hd miR-29b-1-5p |8 90 £, miR-532-5p |
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P& 15 4%, F 19 miRNA 4 16 4, i miR-144-3p
W T 99.5% ,miR-3692-5p T T 99. 2% ; fEM ¥ 41l g
AL UM 20 20F0 1 Bz 20 i A UM 21 23 vt 6] 1 98 1Y
miRNA 5 8 4, H 7 hsa-miR-34b-5p 7 #£ J& 41 g B¢
UM 441 B8 3 %, 76 b R 40 i B UM 20 Z8rp |
10 %, hsa-miR-34a-5p 7ERJE 41 g 80 UM ZH v |4 8
516 F R AR UM ZH 20 R 9 %5 R R R Y
miRNA 75 11 4>, H vh hsa-miR-214-3p 7£ 12 & 41 jifg %
UM HAR R T 99.6% ,7F I fz 4 g Y UM 41 41
T T 87.5% ,hsa-miR-125b-2-3p 7E 42 & 41l i 1 UM
HAF TR 98.7% 75 b A A UM 020 R A
T 97.1% ,iX 46 miRNA 5 UM 41 21 1) 5 B2 TG ¢,
29 UM i B AR R 5 M 9 2 38 miRNA

2.4.2 225 miRNA X[ ZE AL UM () $E L P i
IAERRTE 40 8 UM | miRNA i ) 1) i) 58 56 R A
379 A, T A miRNA F50ll 2] i 48 5L A 1 148 4> 5 {UAE
AR UM F R miRNA F500 21 (3% 88 25 5 1 227
AN, T I miRNA F5000 3 ) $E L AT 681 A~ s TEAR T 4 i 714
AE Bz 4 R UM AL b3 A miRNA Fm 21 i #E5E
A 277 A S [F R JEE) miRNA B0 20 #8545 593 A4~

Pathway-Pathways in cancer
Pathway S & Mk

2.4.3 25 miRNA $UILDIE St UERIE
N0 UM b 3l miRNA J5000 i) 8 3% 5 oK 46 205
S, N miRNA B A REIE N 2 5 6 K fE Tl
B, G A P A 38 s \MAPK {5538 %\ Wt f5 538 % |
ZEFN TR S R R E Sl Z RN RE
FI K i % o AXAE b S 4 gAY UM o | 3 miRNA i
DA BB RE R 2 5 5 %A 5 0 B, B 455 R 0 3 L 200 i )
b O O (SRR OV T N L OB e g N R
FIL R miRNA P50 Y 38 R 2 5 e i B . 7E 2 b
AL UM 2L fa] Bl miRNA B0 i 48 58 2 45 i 571
S NN 7 Ol O B S
miRNA T A 8 JE DR R 5 4R 25 Sl i (8 5) o 4
SR T2 S SRR SOl AL I RO (S
5% 38 % (Janus kinase/signal transcription, JAK/STAT) |
p33 Il & N & A= K A F (vascular endothelial growth
factor, VEGF ) | # 5 It JUL B 3 3 W — 22/ 5 2 R L I
( phosphatidylinositol 3 kinase-serine/threonine kinase
PI3K-Akt) #4b 4 K A F B (transforming growth factor-
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126-5p .miR-183-5p 1 miR-96-5p , {Y 7£ M2 JE 41l i 1 UM
HZ R E PP miR-155-5p .miR-210 1 miR-378a-5p K&
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2 A2 A UM wp e f6] | A9 miR-132-3p . miR-21-5p,
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AAE b Bz A AL UM rp 355K 18 1Y miR-146a-5p \miR-25-3p il miR-
29b-1-5p B AXAE bz 4 g 28 UM 255 F 8 A9 miR-126-5p . miR-
183-5p Al miR-96-5p  C:{LFEMRIE 4 i 7 UM fr &3k F R 9 miR-
155-5p .miR-210 #1 miR-378a-5p D {UFERE AN IEH UM rh £k T
Y miR-199a-5p .miR-1433p Fl miR-143-5p E.7E 2 #2E % UM
HE£ IR F A miR-132-3p . miR-21-5p , miR-34a-5p il miR-34b-5p

Fo 76 2 28/ UM Ay 335 F A miR-125b-2-3p .miR-126-3p .miR-
199a-3p il miR-214-3p miRNA {7y RNA;NC; [EH% %F 08 ;S iR B 41l
Ml UMGE: | 402 UM
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BEFE UM (8T 5T 2 2% T 5 PUK - sl B K CF B
PTHFTER A, R I Y miRNA 5558 i 19 % A A
KIEFVIM G, miRNA R BE A 15 A2 1/3 |y 4 15
P, B4R 5 UMk A AR JE A G 1 5% B miRNA,
IFHFFTX 28 miRNA 5 H AL EE P g 42 ¢ &, vl UM
S A A TR B 1 5 B kAl o i PRES R T 4K
T miRNA RGN, A SCRHIE AR R T AR
EA . PSS A B B R i B A5 S, (AR Ar 1 —
SE BRFE , HE AT DL G B 1B B A 25, 5 DR R 18 0 A 2

VOB ) S T 3k b A 7 i BH R 45 18 B kAl B Y I
IHe 30 S B AR T U 1 Y 22 S 3 3K R PR A 28R T AH
L8 7 ¥ R — 2 B IE , DA SE 22 S miRNA F 8 6 1
PNITE ST SA iU R S o WU o3 VTS 9 N7 23 )
75 miRNA {915 BRI & 2, oz 45 65 A KRR T
G A ST ORI B 5 4 R
AWFFE AT miRNA &R0 16 UM 55 1E 4 4 45
JE A AP A A 1Y 22 59 3R TK B miRNA | 88 22 52 KGR Y
miRNA 5EEAE A R OF RS R A — 808, A M
o Gao S5 A /N A1 M I 98 01 2K it 245 B BF 5 R &
U, a3k miR-21 f il i 200 10 Xof 5 2 25 1 i Bt 1 W
B, ARk miR-21 B4 il 98 40 M0 528 25 M pi e T
W o PROMIESE $E 75 , 3 R 3k miR-21 W] G B AR L2610
U R Bk R B R R K sk i A ) IR R I
( phosphatase and tesion homolog deleted on chromosome
ten, PTEN) i) 2 55 FI4 il bel-2 25 1, 4@ i w] 38 i i
AE /) 240 0 Jis 98 R85 Jie R LSRN I K miR-21 B R 3k K
S SA FT 955 40 JH 0T B0 28 25 W 1 S B R I AR AR
miR-21 A B 16 J7 % 4A 28 0 25 1Y 6 AE R 3 74 5 4
sio Farazi % ZLIRAR miRNA U5 32 ), miR-21 75
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AJLLEL A R IR Y 0k, ] DA R A R
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miR-193b fl miR-652 £ UM ® | i, let-7b Fil miR-
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