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(HE] B#y #HRIHUN RNA(miR) -214-3p {5 A [7] 2 5 4 4 8 0 60 3000 (UMD B4 100 5 A0 b 1 o i 22
SRR PR SRR UM 2P B A AR EY . FiE WO 2015 48 12 £ 2019 48 10 A F
JERTIA A B e AT AR B BR AR I 8612 0 UM B8 25 4], b RO AR TR A B 220 UM AR 26 B R 4 i 2 UM
4% 10 4] RGBSR UM A5 ) (L4 1 BIRRTE Al R 2 UM B85 R 4 4925 b Rz 40 i B UM AR 3 ) 5 [) J07 e 58 10 441
i B X M A Sy i R R, S IROIT AT A2 4K 3 I RRE A 4R TR R DI A 0 S HL T S OB T MRS AR AR TE
O3 M AN M ACRI AR , Western blot 2 %5 SMIB M ARIC & 11, SR T 2 I 2¢O 5 & PCR AT 5E 45 4 A8 3 1L 3¢ Sh s
& miR-214-3p FIAKF o R 22 5 PEAR 40 LU A UM B35 15 el B or IR 2 RAS () 26 28 UM 8 3% (8] A9 1L 2 S 8 4
miR-214-3p ()22 5 R 15 5 8 2 A FH TARFRIE (ROC) i 2 9F 4 1l 3¢ AP 20 {8 miR-214-3p Xf UM (12 I K /) %
Ak, HROBSHL T RBEET AL, TR BN AR — 0] [N R Y BRE 25, AR YY 100 nm, R AR
KN (82.0+2.7)nm, Western blot 45 5 75 S MR St AR 10 2 19 TSC101 45747 04 P, B MEARiC & A
Calnexin 3 5 B, {d BEXF FRAHL JRUAL UM 4RI RS B UM 20 1l 3% 40 A & miR-214-3p A% 3 ik 4t 43514 0. 86
(0.57,1.49) ,0.24(0.10,0.67) F1 0. 43(0. 23,0.56) , J5i{/i UM 4 [fiL 3% 4P 6 P& miR-214-3p I XF 38 ik 1 5% fid B
XTI W BRI, 22 5 A e 22 B X (Z=2.62,P<0.01) ; ROC i £k %I 1fiL 3¢ Sh 38 {4 miR-214-3p [12 W7 34 fig
T BRI AR miR-214-3p Y AUC 25 0.795. Fe A% R UM 41 M 3% 41 38 f miR-214-3p AR X 2 3k 4k B0 {gk
JREXS R S G, 22 S A G 7 T L (Z£=2.08,P<0.05) 5 JE A A JE 4i g 8 UM 21 A0 J5 437 28 | B2 40 g 24 UM
21 1f e S W 1A miR-214-3p A1 XS Z 38 48 43 53 O 0. 11(0.07,0.64) 1 0.46 (0. 14,0.91) ,2 /4~ 2 [a] LA K % B 1
UM 28 45 J 3 2 b B2 B9 UM 4[] f8 3 1 3K S0 30 & miR-214-3p X R B i W2 W R Z I 8 L (3 P>
0.05), #it MK WIE miR-214-3p 7 )57 UM SR KRS A UM B8 3% o 85 2 3 T B, 5 3F miR-214-3p
HA ARy UM 2 Wi AR Wi bn a5 90 B0 1, B 10 % SMIB AR miR-214-3p Gt = %) UM 23 B PPAL RE T o
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[ Abstract] Objective To investigate the differential expression of microRNA ( miR)-214-3p in plasma
exosomes in different types of uveal melanoma (UM ) and evaluate whether miR-214-3p is a potential molecular

biomarker for the diagnosis and prognosis of UM. Methods Twenty-five UM in situ patients who received the
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enucleation of eyeball were enrolled at Beijing Tongren Hospital from December 2015 to October 2019, including 10
with epithelioid cell melanoma and 10 with spindle cell melanoma as well as 5 metastatic UM patients (1 with spindle
cell-like melanoma and 4 with epithelioid cell-like melanoma) and 10 healthy subjects were enrolled during the same
period. Blood sample was collected from all the subjects for the isolation of plasma exosomes. The morphology of
exosomes was examined under the electron microscope. The exsomal marker proteins were identified by Western blot.
The expression level of miR-214-3p in plasma exosomes was detected by real-time fluorescence quantitative PCR. The
differential expression of miR-214-3p among different types of UM patients and healthy controls was compared. The
diagnostic and classification performance of exosomal miR-214-3p was evaluated using receiver operating characteristic
curve. Written informed consent was obtained from each subject prior to entering the study cohort. This study protocol
was approved by an Ethics Committee of Capital Medical Univeristy ( No. TRECKY2018-056).  Results The
isolated exosomes were hemispherical in shape with a concavity on one side. The diameter of the exosomes was about
100 nm and the particle diameter of vesicles from samples was (82.0+2.7) nm. TSG101 protein was detectable and
Calnexin protein was not found in the exosomes. The relative expression levels of plasma exosomal miR-214-3p in
healthy control group,in situ UM group and metastatic UM group were 0. 86 (0.57,1.49),0.24(0.10,0.67) ,and
0.43(0.23,0.56) ,respectively. The miR-214-3p relative expression level in plasma exosomes of in situ UM patients
and metastatic UM patients was significantly lower than that of healthy controls, and the differences were statistically
significant ( Z=2.62,P<0.01;Z=2.08,P<0.05). The relative expression levels of exosomal miR-214-3p in spindle
cell-like UM group and epithelioid cell-like UM group were 0. 11(0.07,0.64) and 0.46(0. 14,0.91) ,respectively,
and no significant difference was found in the expression level of plasma exosomal miR-214-3p among different types
of UM (all at P>0.05). The area under the curve of plasma exosomal miR-214-3p for UM diagnosis was 0. 795.
Conclusions Plasma exosomal miR-214-3p level is significantly reduced in both in situ UM patients and metastatic
UM patients. Plasma exosomal miR-214-3p is a new potential diagnostic biomarker for UM, but the exosomal miR-214-
3p appears to not be able to distinguish the types of UM.

[ Key words] Uveal melanoma; Circulating microRNA; Biomarkers; Exosomes; Early diagnosis; Prognostic
evaluation
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7] %) 5 R 0 R 8 (uveal melanoma, UM) 2R AR /b RNA Al fig i sl 4 i 48 7] mRNA (1 %58, 1E

P UL B S R PR T o AR S 2 5 A R
5 A SR PG MR B 106 45 MR 300 75 3K /0 MRT 25 %14 2%
g kaiz! ™ B2 B AL S AR, R 2 400 B2
WA S8R IS 0T UM (G hRvf . B SR B2 T 1 v
e IFR M R IR K, 0 A 0 5, T L B 7 L
IS O 5 SR BRI T T I B, K E R F T 2
R BATHRER I BR A , B 705 B 27 02 Wy v 1 182
DRI - 4% — il TE ) L ) 45 9 L AT AR L 8 75 UM 2
Wit bR B TR L. UM A % A= i 5 3 b 55 % 1Y
150 5, Bt X MR 5 2 o kAT IR T, A ST 50%
MBE SR EAGER e gL ERBK UM
5 A RA T O D R R KU Y UM AT
W7 AT RE S A B B KRR T R L R 6 UM 4 S
PEAT WP A H A | % 3% . /N RNA (microRNA,
miRNA) Jit—Fft Ky 20 ~ 24 S R 10 A 4 B B 4

KRB EEMEBEBEhHEEZEMEO
VFZ 50 T miRNA 78 AN [R] 258 70 i3 182 A A 9k vk
KB, N PR VH TS R R A 1) miRNA
A DAREAFTE T B MR P, 2 — Fh B 2R W hr 35
Pt AR RTIOBE S R B T 2 A A B UM
LW BTG VAL AR AR A 0 miRNA W0 if 5% miR-
199a-3p X UM 12 W7 34 fE f 54, Il 2% miR-21-5p \miR-
214-3p SE HAT iR UM 2 W RIS AR 4 T4 B 0 1
W1 . MIRNA {9 4% 7 A4 W 20 i B 42 2, Tl —
miRNA 7] IHIA Z A 4865, ¢ F miR-21-5p #)53 + 2k
Y 2E LRI AE ST b e A T, HLAE B i o A 45 B g b 2
K AF T AR AL R A AR R A T R
F¢ R HAE UM At R 3 A8 s AR 0, HL 4y 7l g ]
REAZ AN p53 JEPH e ik, 1M 3 Jin LASP1 28 (4 %3k,
UMY S R 5 2 . 5 miR-21-5p A [A], B 4
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PRAZEL ST, FI 1 6 miR-214-3p %1 SATREELARLE
1E UM % 4= fi % & T AE B oF Table 1 Comparison of demographic characteristics among different groups
g%, A PR M4 Z R B o 5T B s : o P SRR
5T, A PR HI A BF 5 2 R . BRI e et BRI
miR-214-3p 16 UM g i girh g 49 B G OV ) Gesanm) o
=X x5, =5, e NI

. [15] ) . L %) n) BRegBE BRI
FEF K, I 2 miR-214-3p 7£
UM £ % i 5 28 F e, 5 1 ikt i X B 241 10 41.0+ 5.2° 5/5 - - - -

- 2 N JEA AR TE 4 i 78 UM 2 10 44.7+ 4.5 5/5  10.9x6.2  8.2%3.3 9 1
miR-214-3p A REZE UM *h 25240 Wj;b"flﬂﬁ'@;ﬂ UM 4] 10 40.9+ 7.8 5/5 10.7+6.8  9.4x5.7 8 2

JEAE B4 ! E .9+ 7.8" . T+6. L 4+5.

JE8 H ¥ A LA [a] 25
UL L«iﬂjﬂ] t.lj BAREL R UM 4 5 52.8+12.6  4/1  15.3:3.7 11.7+2.0 5 0
UM 4 i) 1 3 miR-214-3p /K- F/ifd 3.70 - 1. 12 1.13 -
JERBL, BRRIE AN UM M pgy 0.02  1.00 0.35 0.34 1.00

2K b B a0 R UM R R I

miR-214-3p K - ¥y 5 F g, WRREEH

V< LR UM 2 HBE,* P<0. 05 (#: 3[R 2 J7 22 5047, LSD- ¢ a5 » : Fisher $14f HE2<3% )

UM : #j

Note ; Compared with metastatic UM group,“P<0. 05 (#:One-way ANOVA,LSD- ¢ test; * ; Fisher exact

WY 4 e & UM 8 % T R 5 B
B, X L XX miR-214-3p 7E
UM (g BIL 2 T BT 00 B8 ] o A IR —Fh B2 N
40~ 100 nm [ 20 g A1 2 360, Hy 50 A% 40 i = 30 4 Wb,
FETE T4 35 0 3 76 I LT BT A R ™ A i
FEHEFE miR-214-3p fE Ry i€ miRNA 5@ HAE UM /3
LI AN WA ) Ak KOF AR T AR UM A2 )
bR W B0 I, 0F Ry HAE UM Hr R FTAIL i A 50 4 At 5
L

1 ARS7®

]
S SRR 0 BF 55 J7 3% OB 2015 4R 12 1 % 2019
410 A FAL SR B BEAT IR BRI B A JE T2 UM
F 28 % 25 ), s 5 b T A IR UM 4 g 25 -
KA R UM 40 4% 10 i, 5% 75 5 UM 41 5 i (35
LRI AU UM 28 % A0 4 B E i 400 UM 38
#) s IFIIRCHE 10 4 ik EXF B8 11y e B X R 200 Y
4 X 549 B T IR s K TR 26
4 AL A I L B2 AT BT 5 X (F = 3,70,
P<0.05) , oG RS 0 UM 414F 6 W1 6k F il 3 4
Y125 AT SETE R X (1 P<0.05) . 4 4Ll
PEB) L He 2 25 52 T B0 42 B X (P =1.00) 5 JE i 42
AN UM 4 S50 K 1 e 48 UM 4 i 5 70
UM S0 A2 R0 5 B L 2 5 349 JE 6 42 15 X
(F=1.12,P=0.35;F=1.13,P=0.34) ; Z%0% % &
00 K2 1, 3 A 4L 0 A 1] 96 5 8 60 DR 4 1 e
eoE ST E X(P=1.00) ;3 LR K 120
SRR (F 1) AT IS0 504 T A X R 35 34 1
BT H B FI7 56 1) B B RN R R A BT Oy K
oA I B K A T B 4 WA O (Mt
TRECKY2018-056) .

test)

1.1

UM : uveal melanoma

1.2 Jiik

1.2.1 I RARACREE KALHE UM B35 i I R ke
ARITERRL G RATALATIGI T I R4 o TR 2 4 i
X R 23 T I, 8 I BRORE AS BEF Es E h  WIRR
FiE 30 min, & SR B0 ML (80-2 T, [ IAF BRI 4% B
A RN 7)) B0 242 10 em, 4 C R 1 200 r/min
B0 15 min, I I3 FEAR B F 80 C AR AE LG 2R
LR L3S I L WG 1D 1 S N e R e | A M T 2 7
AT IR EREBR A, 4B IR BRAE A e b 5 1) B= B AR ) o
HE AT A LR P AT IR R 10 21 2000 PR 8
ALE R R e K AR KRR AR 2BV

1.2.2 [M3RAMBARMHRE 37 °C o @ i 3% FE A I 55
FH IS LA R B0 HL CP10OMX ( H A H 32
FRAT)LE 4 CF 2000xg #5030 min; ¥ FIH K
ZH B A, 10 000xg TR E O 45 min, DL A BRE
RAEHL B L, 20 0.45 wm P8 B 5 8, Wi 4R 0 IR
K o B RS FOBT I B0, HE R A T, 100 000x g
B0 70 min, Z5BR B3, F 10 ml B4 B 1 A5 05 R L 2%
& ( phosphate buffered saline,PBS) # & J5 , T & 0>
70 min, £ &, I 150 wl #i¥ 1 4% PBS H &, 4
WA T -80 CLRAE

1.2.3 BT FRME T WERMBIRTES Ml
St BT 07 48 T 40 B ) UM 4 J5E 47 26 1 40 i 78
UM 20 D) S 5 B AL UM 21 b B AL 1 1) 52 38 1) o
WRREAAT 3 S H 7 BB (HT-7700 B, H A H 7 A
BT ) W EE . WHURE & 10wl 3 i F 8 M | 30 3
1 min, SRR 25V o I R OBLAAC Al 10 wl 3% i T 46 k9
FUCYE 1 min, P8 40 W 5 0E W IR TR B P
100 kV 47 HL 5 3 A6 0 i 1% o

1.2.4 SMMARAR BT MAfd R BRAT A AR T 20
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Ju 7 UM 21 | J5f7 26 bRz 40 i 7 UM 41 LA K e # 71 UM
AL BE ALl 2 B 320, OO MR AR AR 10 wl,
PBS #8822 30 pl, 5% HRLAZ 43 #7 4X N3OE (J& '] Ui
PR RS A HEAT Sh M AOR AR 73 o ARSI AR
FEdh EAEHT , S HI AR E AT A R PERE I 0, A% )5 b
B BRAFA ARSI S0 I8 1A B R A2 i 5 R

1.2.5 Western blot % %@ SMUMAPRIC 1 M I
XTREA D for AR JE 4 L AL UM 21 | 57 26 | Bz 4 i Y
UM 21 LA S B B8 7 UM 20 R AL Al K 2 48] 52303, 3R B
SN 1, 7E 37 °C b gl A Ak, SRR A 6 i
RIPA ZAR R, 1 50 5 A2 vk E 246#% 30 min, 8] 7R 2],
BCA 2 & 25 Wk 2, 5 1 72 ¥, SDS PAGE Bt JiE
TK,80 VI R b B R M A RS, R 100 VRIS R TR
13 1 28 B RS T, R UK 5 BE IS IBCHS F VKRS B B R ED
PVDF 5, ¥ 5% 42 28 1 0 ) B3R 3 B it 20 40 S % it
N4 95 TBST rf &M 1 he ¥ KR M T B 6 & 19
TSG101 ( ab125011) }¢ Calnexin ( ab22595) — $i 15 W
[P B L2 121 000, 3184 ( i) 52 5 4 B
Qw4 CWEF R, VIR 5 78 AH I 50 (i B L
1:5000) %W =R F 2 1 h, e 5 ¥ ECL &6
PRI 0 2 R bR K2 L S ming, SR A A K 0l BRE IR
& % 4t ChemiScope 3000mini (| i 8} B} 27 {45 A BR
2] BEOL L IR Ao

1.2.6 [ RAMBIK RNA B4 B 2 52l 1
SRIMA T EP 45t A 900 pl 2L A MZA , ) 21 4%
¥ 30 s, B CE S min, (IREALZSYWREETE;
AT 0.2 ml, B ZUFZ 5 15 s, FIRE 5 min, &
0242 10 em, 12 000 v/min £5.0> 10 min, K K 41 5% 5%
FOHE M 2 AR BTC K C BE IR 5T 5 A R B AT
FH 2 min, 12 000 r/min & 0> 1 min, 3 F W ; N
700 wl MRD % & B 8 T W K A &, # & 2 min,
12 000 r/min £ .0 1 min, 35 58 ) % B AL Ao A
500 wl ZE ¥k % RW, ¥ & 2 min, 12 000 t/min 2 .0
1 min, 5% K W, # & F &P 58 12 000 r/min & .0
2 min, FEPE SRR A T0CE AL 10 min, K 0 AT Hh A
AR R R 25 AR 5 K VR BT A JBC AR 8 o ) B e i
15 pl RNase Free ddH,0, =R E 5 min,12 000 r/min,
B0 2 min, 73 3] RNA

1.2.7  SEBF 980658 i PCR ¥ A6 U I 5 4 30 A& miR-
214-3p FiK/KF - PLLL pl Bk RNA By, L U6
YENNZ AL TCE 15 wl 5R A7 N 4] DNA BRI &
977 J 0 FESEL 30 % 5% 1 4 (11141ES60) [ o1 [ 39
e HPRHEE (105 I 03 A7 L2 7) T ZKBRBERE cDNA, B
J5 B 92 9k 8 B PCR A &, f045 92 PCR

9 RE AR & (11201ES08) [ A [ 3 & A M Bt 4 (B
) Bty A1 BR 2> W) AR 10w, 514 1wl AR cDNA
5 pl MK E 20 wlo SIS0 IR 2. 52
%) E it PCR AL MA-6000 ( 75 JH HE 2 A= 49 £ A BB 17y
HIRAF),95 CTF A 5 min; 95 C A8 10 5,60 C
Bk 20 5,72 CHEM 20 s, 38 40 DGR BT S b
HEAT 3o R 270 IEHST miRNAs ARRS 255K

F2 FHEIXRIMEELEE PCRI|YFTI
Table 2 Primer sequences for reverse transcription and
real-time fluorescence quantitative PCR

514 51951
miR-214-3p 5-GTCGTATCCAGTGCGTGTCGTGGAGTCGGC
AATTGCACTGGATACGACACTGCCTG-3"
U6 5-AACGCTTCACGAATTTGCGT-3"
St 925 ft PCR
miR-214-3p 1E 1\ :5-ACAGCAGGCACAGACAGG-3~
R[] :5-CAGTGCGTGTCGTGGAGT-3"
U6 1E ] :5-CTCGCTTCGGCAGCACA-3"

JZ [f] :5-AACGCTTCACGAATTTGCGT-3"
T : PCR: B4 Wi X 2 57 s miR {3 /N RNA

Note ; PCR ; polymerase chain reaction; miR ; microRNA

1.3 Seilsorik

T IBM SPSS 25 5 12 ¢ P xR A7 56143
Mro R E K ] Shapiro-wilk 3 #E4T IE 25 43 fii
KB 0 2 BT U 25 A SR VO B s 407 2%
0L 1 22 5 3R Y8 DR 26 2 40 17, 281 T
BER ) LSD-1 K35 55 40 A 7B VE L RCHE LA M
(01, 0,) 77 4 411 2 1K 2 5 M B R 1 Kruskal-
Wallis H £ 56 , 2H [8] 74 P4 3 % A Mann-Whitney U 4
o s RO BLSORCRIET 4 W 207 200 VP A b 2 2
W BRI Fisher B9 1605 05 . %122 0 & T F 45 (E
(receiver operating characteristic, ROC) pl £k PE A 1 ¥
miRNA 3141145 45 5 15 B R i3 51
A miR-214-3p A% F kK F A4 X UM 27 1) ROC
M4k AR ] #2780 UM 4550 i ROC | £k, P<0. 05
HEEFA G AL

2 #R

2.1 iSRSNI

BT BB LS 25 R W, BT 52 AN M A Ak
JE 5 — MM B B BRIE 4548, B4 20 100 nm, FF A #E
A5 () 8L RLAR 53 A0 AT A A W AORL AR S [, BT A B A
YIki 42 /N R (82.0£2.7) nm, Western blot 45 5 i
7R MRS SRR IC 8 B TSG101 2541 24 2 B, B
PEPRICH 1 Calnexin X2 FIPE(KE 1) .
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1 MmEBSMBERETE A BGEF RHEWEE(x60 000,45/ =100 nm) E4A1¢$;§{ﬁﬁ/?§ﬂjx¥ B0 R RSN, AR

100 nm B Rif2 o0 Hr SA#ZIKQ@E’JEFiQ*jﬁéi’]E 79~84 nm C:Western blot £l

PEdRE B 1 Calnexin 3R 7R &

Figure 1 Identification of plasma exosomes

integrated , hemispherical , with a concavity and had a diameter of 100 nm
diameter from 79 to 84 nm C;Western blot result
detected

2.2 AAMHEINWIR miR-214-3p AR XF ik i LEL
(R B R AR TE 0 Mg B UM 21 | 0 26 B
A0HAY UM 20 F0 %% 7% R UM 2 I % 0 WA K miR-214-3p
HAX A B BRI, E R A ST # 8 L (H=9.93,P=
0.02) , H il HEXT HE 2 miR-214-3p AHXS ik 1 T
Hoftr 3 A, =S G778 L (H) P<0.05) (£ 3) .

o

R 3 HHEIMRIMNBE miR-214-3p B RA BB [M(Q,,0,) ]

Table 3 Comparison of the relative expression level of plasma
exosome miR-214-3p among different groups (M[Q,,0,])

e A miR-214-3p X} KA &
e B % R 4 10 0.86(0.57,1.49)
JEALARTE 4 il B UM 21 10 0.11(0.07,0.64)"
B bR AT UM 4] 10 0.46(0.14,0.91)"
R UM 4 5 0.43(0.23,0.56)"
H 9.93
P 0.02

e 5 R M 4 b B, P < 0. 05 ( Kruskal-Wallis H # %, Mann-

Whitney U £3%)  miR: /)y RNA; UM - 45 % 2R 60 3K
Note; Compared with healthy control group,®P < 0.05 ( Kruskal-Wallis

H test,Mann-Whitney U test) miR:microRNA ;UM :uveal melanoma

A : Electron microscopy images ( X60 000, bar=100 nm)

B:P

JE A RE A S AR R AR 1 TSGL0T R 454l , SM b A ]

Lo f XS B 2H 52 JSUAE AR JE A0 B Y UM 253 50738 B R 4R i A UM 20 ;4. 5 R AU UM 21

The vesicle morphology of four samples was

article diameter analysis result Vesicles of eight selected samples had a

Exosomal marker protein TSG101 was detected in all samples and non-exosomal marker Calnexin was not

1: healthy control group;2:in situ spindle cell-like UM group;3:in situ epithelioid cell-like UM group ;4 : metastatic UM group

2.2.1 (AR miR-214-3p X} UM 1112 Wi 5 g
JEAL UM 2 (AL 36 J5 07 42 7 40 i R UM 4 i s 7 26 |
B A MR UM 2 F80 35 ) I 3% S0 W 44 o miR-214-3p A %
Fik K H 0.24(0.10,0.67) , % fd FE X BB ZH 1 0. 86
(0.57,1.49) I B K, 2R A S+ E L (Z=2.62,
P<0.01), @Fﬁ ROC fh £& X 1fi %% 4b 4 f& miR-214-3p
(112 W &% Be iHE — 25 43 B, 45 2R W OR I3 SF WA K miR-
214-3p [ AUC jq 0.795 (& 2) . ik —4 Hde gt it

N RS UM 4 M 3% 1 K miR-214-3p E@*ﬁxﬁ%iﬁ

B ACF X R, Z R A S EE L (Z2=2.08,
P<0.05) .
2.2.2 (AN R miR-214-3p XF UM {4 il J5 ¥4k &4

B AL AN A UM 20500726 b Rz 4R UM
MRS 1R miR-214-3p {1 A0 3%k i 92 5 4t
HEN(Z=1.66,P=0.09), HE— %} LR UM
AR B R A B UM 41 3% AP I3 K miR-214-3p
FIRIRF, SR BoR 2 DAL 22 7 IR BT 4 B X

(Z=0.84,P=0.80),
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B 2 ROC #2134 M 3% 5h il 4 miR-214-3p 3 UM #9125 B 54 B¢
AUC: fi £ 7F mi
Figure 2 Result of ROC analysis of plasma exosome miR-214-3p

AUC :area under the curve
3 itig

MiRNA fE Jy—FP 4E 45 % RNA il i 67 1] 3 45 45 <
mRNA S & A5 L W2V, 515 2 Fh 40 0 S RE 1 310
AL E N 2 R I R R R R A R
MiRNA B 1 A4 7E T 41 BT v, 38 43 A T 6 45 I W 7E N
F) BT A RV, X R AE A F IV P (% miRNA FR N 716 56
miRNA , B % 72 52 A7 A5 T I v, & — i 298 g o
YRR S . 63 miRNA fFERE R EEARE S
EASARREREA L S, SIEE A% S RIE
AR Z A R LA RATAE T LA A4 o AR 32 1) 40 i 41
P PP AN A R ) miRNA A B f B, AT L)
R A 7E T IR S A% R G 23 At , A SR B — F
B JGR) AT AR AR R R AR S . Ak, A
VA o1 I8 200 M 3 3 28 340 0, B 5 A i A B 2
50 I 98 200 6L A K T B 0 TR 1 R AR R S B
FEAEA . DS ANWA miRNA (25 5 36 15 %t iR
950 1 Wy LA AT 55 ) R AT T LA MR

TESG R BF 5T, miR-214-3p & B 78 4 7 41 g 72
FJSU07 26 b B 20 R0 UM 8 28 43 v 4 1 6 48 2 s 2
YU T W RAE R [ 2K R UM iR 41 41 18] 6 &2
FaS Y, {3 miR-214-3p 78 UM (B % 19 I 3% b 3%
TR, H X UM B2 sk fie Sl 0. 775, SR 06 42 T 40 Jifg
UM f I 3% miR-214-3p T 45 J5 17 2 b iz 40 il 7
UM (8% 50 B 8, 1M 2% miR-214-3p Xt UM g B 2 77
1 % 3k RE T 3K 0.930° o ACHIF S i T 1AL 4H S RiT Y
WFSE , ¥E & miR-214-3p E 4y 5 3 miRNA, i — 2 B iF
T AL I S R v R KT

AWF 5T gE B B R, miR-214-3p 7E UM & 19 1 3%
A R e, T L I3 40 1A miR-214-3p (912
Wl fg & T U2 miR-214-3p, 3X 5 AT 56 /I 09 W 5% 45
B M T 0% miRNA, SR /& miRNA fE %

A MR A TR O 1 40 A, e e R, e el T
2 Bl 4 0, T LS 1k i BN TR H At 20 i 224 A o R
gk 2 E A DB BF B9 miRNA R V. B, Sh W Ik
miRNA J&—Fift 5 A B0 A8 (9 42 WU AR S . AS WF 5t 3F
2T btk miR-214-3p HA B I 1932 Wi 3R, 0 178 26
miR-214-3p 7E UM I JE 12 W7 b 9 107 42 Bt 7 S Al

UM ()20 45 B0 2 32 32 4% 9 4R 00 20 I Y 3R & 4
50 Je 2 I Bz AR R0 3 Bl AR BF S AR 0 B2 R S 4
53 R TG I BT A B R UM % 195 4 2% i 26 B
AT UM R3] T 4 iA miR-214-3p 5HUR KR .

ARV SR M BFSE R, I3 miR-214-3p 762K
bR AR UM R % b 2k ok F 1 3 8 TR TE 40 g 7
UM B ABFFIN S, 76 40 i rh A 3 90098 16 1
miRNA 29k 1 £ 1 1 2 90 1) A 88 200 6 4, L 400 ] ik 938
AN Y BT miR-214-3p 18 £ Ff R 9 & LB
R I R R B R A TR 2 b R A e
UM 4 g 3= 3 43 i miR-214-3p () fE 1 38 T 48 41 Hy 5
UM 2, DT 400 6 e 958 240 Jf ) 386 A2 R B . A 9E 4
R, A IA miR-214-3p {933k KF-7E 2 FOR [F] 95
BT UM B 10 I 25 5 G 25 330, X — 2
R A 2] A T E R824 e 1) B IE 4% SR — E, B
S [ 55 2 R[] miR-214-3p 1) A /K F JC W 25 57,
SEPR b AEFR miRNA B0 32 TR 52 1L 20, i EL 78 i 8
ALV, e R Sk TR B miRNA 1 47 1R K e
], HR — 5 5 4x B Bl R 4 41 miRNA 1 3 3k K
SR IR A S S A I BEAE p E
7 F K miRNA @] — miRNA £ 9 #84% mRNA
HEA L EA, miR-214-3p A ALS 5 M0 1 & 4 F1 K&
JE, S 5 % T A Ot B A B GE AR %K
miRNA H (1) 22 5 A fiE 2 iy T 1t 40 /0 5 95 19 miR-
214-3p T T8, M 3F miR-214-3p 5 UM Fil j5 ] fE &
oo AWFFRAERER, FEBA UM B 8 I 35K 4 W ik
miR-21-5p 2 3k /K - 5 1F 3 %) B8 241 9 3 F e, (1 5 )5
72 b Hz 40 0 UM ] 25 650 27 3 . FRUE B
RN B A miR-21-5p AT fEXT UM 2 (9 75 ke = 3F
e J1 o W B 00, bR T MR miRNA, 41 fifs
e Esh W UEARE A YRIEE A RRE S YE
AAETEM miRNA, 2 5 A5 305 3 o A2 v 45 ') A
WA 45 R I A RE 58 & A5 1ML %K miR-214-3p X} UM i
J& B VA RE

ARG E T OS[BS R UM B 16 3
miR-214-3p Fik/KF-, &ML EA BN UM B2 W
Oy LR RS Y W (H X UM S PR A RE
T e — B B AE . e Ah, 7 B miRNA 1E Sk 5 5



. 740 - AR SIS IR B4R AR 2022 4F 8 H S 40 %5 8 ] Chin J Exp Ophthalmol , August 2022, Vol. 40, No. 8

240 0 1) 3 TR B, X T UM A A Ak AL 14 BF 58
BABEEEL., WE LKW miR-214-3p 76 2 F i 6
W B AR T AE A BIF 5 R B HG T MR Y
EJE TN TR 5 45 B, miR-214-3p 1]
TE UM 2 #4400 A T G i JRa 440 M P B 240 i 1 19
REAR AT REE UM AL 2 — , iX o UM 996 97
P T IRTE AR . A BIF ST T RO R I I 3K R
A RO R TR BEAT YT RE T, AR BE T I TR
To B B2 A Tk i — P AT A A
BEAh , R3S /R 97 JA B8 3 miR-214-3p R IK K
PE— 20 B, B AR AR BRI B R R A i B AE

ZREAR 20 L AN TR R ) BA S R 3k — 25 T
Bk 76 5 miR-214-3p X} UM 2 Wi & B 5 19 3F 4
REI .

PRI A EH B WAL R 45 i

EERBMAER JHGE: HiES S5EE BB ST R R

SRR A/ R RS R SCE R EE ) HEE S L R R A
B ST AT R B B 40 A/ i BRI 5 s 2 I K i A 2R A

W5 RK SR I R B A M R SO HiES S

BT AN B a8 0 ST R R A 0 B RN T N A A e

E i

2% Uk

[1] Fallico M, Raciti G, Longo A, et al. Current molecular and clinical
insights into uveal melanoma ( review) [ J/OL]. Int J Oncol, 2021,
58(4):10[2022-03-01]. https://pubmed. nchi. nlm. nih. gov/
33649778/. DOI.10. 3892/ijo. 2021. 5190.

[2] Foti PV,Travali M,Farina R, et al. Diagnostic methods and therapeutic
options of uveal melanoma with emphasis on MR imaging-Part 1. MR
imaging with pathologic correlation and technical considerations
[J/OL]. Insights Imaging,2021,12(1) : 66[ 2022-03-01]. https://
pubmed. ncbi. nlm. nih. gov/34080069/. DOI. 10. 1186/513244-021-
01000-x.

[3] Kujala E,Mikitie T,Kiveld T. Very long-term prognosis of patients with
malignant uveal melanoma [ J]. Invest Ophthalmol Vis Sci, 2003,
44(11) :4651-4659. DOI:10. 1167/iovs. 03-0538.

[4] Jensen OA. Malignant melanomas of the human uvea:25-year follow-up
of cases in Denmark, 1943 - 1952 J]. Acta Ophthalmol ( Copenh),
1982,60(2) : 161-82. DOI.10. 1111/j. 1755-3768. 1982. th08371. x.

[5] Branisteanu DC,Bogdanici CM, Branisteanu DE et al. Uveal melanoma
diagnosis and current treatment options ( review ) [ J/OL]. Exp Ther
Med,2021,22(6) : 1428 2022-03-02]. https://pubmed. ncbi. nlm.
nih. gov/34707709/. DOI;10. 3892/etm. 2021. 10863.

[6] Damato B. Ocular treatment of choroidal melanoma in relation to the
prevention of metastatic death-a personal view[ J]. Prog Retin Eye Res,
2018,66:187-199. DOI:10. 1016/]. preteyeres. 2018. 03. 004.

[7] Calin GA,Croce CM. MicroRNA signatures in human cancers[ J]. Nat
Rev Cancer,2006,6(11) :857-866. DOI:10. 1038/nrc1997.

[8] Mitchell PS, Parkin RK, Kroh EM, et al. Circulating microRNAs as
stable blood-based markers for cancer detection [ J/OL ]. Proc Natl
Acad Sci U S A,2008,105(30) : 10513 -10518[2022-03-02].
https://pubmed. ncbi. nlm. nih. gov/18663219/. DOI: 10. 1073/ pnas.
0804549105.

[9] Zhou WD, Shao L,Dong L,et al. Circulating microRNAs as quantitative
biomarkers for diagnosis and prognosis of uveal melanoma[ J/OL ].
Front Oncol, 2022, 12 : 854253 [ 2022 - 03 - 02 ]. https://pubmed.
ncbi. nlm. nih. gov/35433428/. DOI: 10. 3389/fonc. 2022. 854253.

[10]Li Q,Li B,Li Q,et al. Exosomal miR-21-5p derived from gastric cancer
promotes  peritoneal  metastasis  via  mesothelial-to-mesenchymal
transition[ J/OL]. Cell Death Dis,2018,9(9) : 854[2022-03-03].

https://pubmed. ncbi. nlm. nih. gov/30154401/. DOI. 10. 1038/s4141
9-018-0928-8.

[11]Ren W,Hou J,Yang C,et al. Extracellular vesicles secreted by hypoxia
pre-challenged mesenchymal stem cells promote non-small cell lung
cancer cell growth and mobility as well as macrophage M2 polarization
via miR-21-5p delivery[ J/OL].J Exp Clin Cancer Res,2019,38(1) :
62[2022-03-03]. https://pubmed. ncbi. nlm. nih. gov/30736829/.
DOT:10. 1186/513046-019-1027-0.

[12]Jin XH,Lu S, Wang AF. Expression and clinical significance of miR-
4516 and miR-21-5p in serum of patients with colorectal cancer
[J/OL]. BMC Cancer,2020,20( 1) : 241[2022-03-04]. https://
pubmed. ncbi. nlm. nih. gov/32293319/. DOI. 10. 1186/512885-020-
06715-6.

[ 13]Smit KN, Chang J,Derks K, et al. Aberrant microrna expression and its
implications for uveal melanoma metastasis[ J/OL]. Cancers ( Basel) ,
2019,11(6) : 815[2022-03-04]. https;//pubmed. nchi. nlm. nih.
gov/31212861/. DOI:10. 3390/ cancers11060815.

[14]Wang YC, Yang X, Wei WB, et al. Role of microRNA-21 in uveal
melanoma cell invasion and metastasis by regulating p53 and its
downstream protein[ J]. Int J Ophthalmol,2018,11(8) : 1258 -1268.
DOI.10. 18240/ijo. 2018. 08. 03.

[ 15X/ Z% ARG . A 7] B 258 220 1) 4 400 B 2R €6 30 7P B/ RNA 22 53
RIKWEAHTLT]. ARSI IR A 24 75,2017,35(9) : 778-785. DOI:
10. 3760/ cma. j. issn. 2095-0160. 2017. 09. 003.

Liu YN, Shao L. Differential expression profile of microRNAs in
different types of uveal melanomal[ J]. Chin J Exp Ophthalmol, 2017,
35(9) :778-785. DOI ; 10. 3760/ cma. j. issn. 2095-0160. 2017. 09. 003.

[ 16]Simons M, Raposo G. Exosomes—vesicular carriers for intercellular
communication[ J]. Curr Opin Cell Biol,2009,21(4) :575-581. DOI.;
10. 1016/j. ceb. 2009. 03. 007.

[17]Zhang J,Li S,Li L, et al. Exosome and exosomal microRNA ; trafficking,
sorting, and function [ J ]. Genomics Proteomics Bioinformatics, 2015,
13(1) :17-24.DOI:10. 1016/j. gpb. 2015. 02. 001.

[ 18] Bhagirath D, Yang TL,Bucay N, et al. microRNA-1246 is an exosomal
biomarker for aggressive prostate cancer[ J]. Cancer Res,2018,78(7) :
1833-1844. DOI.10. 1158/0008-5472. CAN-17-2069.

[19]Xi Y, Nakajima G, Gavin E, et al. Systematic analysis of microRNA
expression of RNA extracted from fresh frozen and formalin-fixed
paraffin-embedded samples[ J]. RNA, 2007, 13 (10) : 1668 - 1674.
DOI:10. 1261/ rna. 642907.

[20] Cortez MA, Bueso-Ramos C, Ferdin J, et al. MicroRNAs in body
fluids—the mix of hormones and biomarkers[ J]. Nat Rev Clin Oncol,
2011,8(8) :467-477. DOI;10. 1038/ nrclinonc. 2011. 76.

[21] Arroyo JD, Chevillet JR ,Kroh EM et al. Argonaute2 complexes carry a
population of circulating microRNAs independent of vesicles in human
plasma[ J]. Proc Natl Acad Sci U S A,2011,108(12) :5003-5008.
DOI:10. 1073/pnas. 1019055108.

[22]Vickers KC, Palmisano BT, Shoucri BM, et al. MicroRNAs are
transported in plasma and delivered to recipient cells by high-density
lipoproteins[ J ]. Nat Cell Biol,2011,13(4) :423-433. DOIL.10. 1038/
nch2210.

[23]Valihrach L, Androvic P, Kubista M. Circulating miRNA analysis for
cancer diagnostics and therapy [ J/OL]. Mol Aspects Med, 2020, 72 :
100825 [ 2022 - 03 - 05 ]. https://pubmed. ncbi. nlm. nih. gov/
31635843/. DOI:10. 1016/j. mam. 2019. 10. 002.

[24]Ragusa M, Barbagallo C, Cirnigliaro M, et al. Asymmetric RNA
distribution among cells and their secreted exosomes: biomedical
meaning and considerations on diagnostic applications [ J/OL ]. Front
Mol Biosci,2017,4 : 66 2022—-03-05]. https://pubmed. nchi. nlm.
nih. gov/29046875/. DOT:10. 3389/fmolb. 2017. 00066.

[25]Fang YY, Tan MR, Zhou J, et al. miR-214-3p inhibits epithelial-to-
mesenchymal transition and metastasis of endometrial cancer cells by
targeting TWIST1[ J]. Onco Targets Ther,2019,12:9449-9458. DOI;
10.2147/0TT. S181037.

[26]Zhou Z,Wu L, Liu Z, et al. MicroRNA-214-3p targets the PLAGL2-
MYH9 axis to suppress tumor proliferation and metastasis in human
colorectal cancer [ J]. Aging ( Albany NY ), 2020, 12 ( 10)
9633-9657. DOI:10. 18632/ aging. 103233.

[27]Théry C, Zitvogel L, Amigorena S. Exosomes: composition, biogenesis
and function[ J]. Nat Rev Immunol,2002,2(8) : 569-579. DOI; 10.
1038/nri855.

[28]Zhao J, Wang F, Tian Q, et al. Involvement of miR-214-3p/FOXM1
axis during the progression of psoriasis[ J]. Inflammation,2022,45(1) :
267-278. DOI:10. 1007/s10753-021-01544-6.



e gh IR B L s 2022 4F 8 H A 40 4555 8 ] Chin ] Exp Ophthalmol, August 2022, Vol. 40, No. 8 . 741 -

[29]Li D, Liu J, Guo B, et al. Osteoclast-derived exosomal miR-214-3p
inhibits osteoblastic bone formation [ J/OL |. Nat Commun, 2016, 7 :
10872 [ 2022 - 03 - 05 ]. https://pubmed. nchi. nlm. nih. gov/
26947250/. DOI; 10. 1038/ncomms10872.

[30]Tao W, Cao C, Ren G, et al. Circular RNA circCPA4 promotes
tumorigenesis by regulating miR-214-3p/TGIF2 in lung cancer[J].
Thorac Cancer, 2021, 12 (24 ) : 3356 - 3369. DOI; 10. 1111/1759-
7714. 14210.

[31]Cagle P,Smith N, Adekoya TO,et al. Knockdown of microRNA-214-3p
promotes tumor growth and epithelial-mesenchymal transition in prostate
cancer[ J/OL]. Cancers ( Basel),2021,13(23) :5875[2022-03-
06 ] . https://pubmed. ncbi. nlm. nih. gov/34884984/. DOI. 10. 3390/

cancers13235875.

[32]Hu S, Chang J, Ruan H, et al. Cantharidin inhibits osteosarcoma
proliferation and metastasis by directly targeting miR-214-3p/DKK3
axis to inactivate B-catenin nuclear translocation and LEF1 translation
[J].Int J Biol Sci,2021,17(10) :2504-2522. DOI: 10. 7150/ijbs.
51638.

CUCRE F OB .2022-03-21 {2 [l H 3] - 2022-07-07)

(AR SCH 8 X0 H )

R 22 5 -

FHOEFEVR F A LR MR ER FHIAFMES FARBT

A kB 28BN

TEL

Ik A ik

WA NRERIRE W v IRBERE 1 r 2 IR 58 i, #B 1 450003
EAGMEE 1 %, Email ; haoyiguo2000@ aliyun. com

Surgical strategies based on characteristics of retinal breaks in juvenile familial exudative

vitreoretinopathy-associated rhegmatogenous retinal detachment

Li Xiang ,Guo Haoyi,Li Yunsui,Wang Zhili,Guo Xirang

Department of Ophthalmology ,Henan Provincial People’s Hospital ,Henan Eye Hospital ,Henan Eye Institute ,Zhengzhou 450003, China

Corresponding author : Guo Haoyi, Email : haoyiguo2000@ aliyun. com
DOI:10. 3760/ cma. j. cn115989-20200706-00479

FEPE B M B 3 Rk L S A8 (familial exudative
vitreoretinopathy , FEVR ) J& —F & Y (& {4 i 4 35t % BR o , B #00 3
I JA 2400 P90 BRI A b S R R 2 TG I X LA SR A A
A ST AR AL ) R A B . FEVR I 3l 0140 90 Ji &6
HEUHT A L K B B T AT O R B AR I A )
JBiE5 4%, FEVR Jf & fL U8 4 B0 ) B % 25 (rhegmatogenous retinal
detachment, RRD ) J& 4 /b 45 J0 ) JB8 J3 85 5 L I 2 — o 6 F
FEVR 5 48 22 30 1) 2 0 1, 00 0 B 24 9L 19 K A Itk g xt F R R
I RO O A R WA, AR F 5% 40043 0T 7 2 4F FEVR 3 & RRD
R ) I 28 L 2R 5 400 X B8 3 A S AR T 3T 1 D6 R, O Il R
- FEVR 3£ % RRD 3 i) F AR5 KBS TGRS %

1 #REHE

L1 ¥R RAIRTDN GO 5T, ke 2017 4F 1 ]
2019 4F 1 HFE g 44 5L ARBLEE Bg 2 W2 FEVR I % RRD #Y i
H 20 B 3L, A A RN, A TR M
S FR G CH A IR AR B S, A S . 29 AR
T3 20 ) 22 IR, 4 9 4 9 MR 5 IR AR 27 41, XUR B 2 41
FIS AR 12~ 33 2 P RL4E I 21.5 % IR ) TR 2~8
Jal RIRJESCBE R -3.0~-8.0 D, B H AT R AEHF IEA 1 IR
FE IR CERR A L 2 IR R B R 9ot R OIR K I B 1k
(fluorescein fundus angiography, FFA) ¥ #F ., FEVR 12 Wi £ R 3
Bk L] H O RR L 4R Pendergast 43 11'° %t FEVR 5 245 2 JiE 1
PO JI8 J5E 9 31 R AT 43 300, G v 3B 301 A vk A WL IR0 BB 85, R 3R
WL, A5 0,5 41.9% (13/31) ;4B B2y vk 42 40 ) J it i, 3R
LB BEL M, G, 58, 1% (18/31) o AR A A

S HRBE BE B 1R B 2% O & W % 4L fE [ it 30 . HNEECKY-2020
(24) 1, WH58 S B R AR G 7Rk 7 B B 5 ), A DF S BT AR & 2
BEA WIS B A5k OF A I F S R B

L2 FARWST LBV (D) JESMIAT SR LA FARIEIE
Sy AL A 58 2 A 2R AL A T A R TS S 0 AR . A R T TG
ML DX AN/ B ALTE 2 DGR A NAT LS TR AR f i 2 A
GIRAT ISR FLA o A o8 58 AL A2 B I T LLILBE AN S R
TPLIE 25 00 RS s R 19 58 7 9, P U ST R A i 4 9P G UL A X
(2) PR IR VI EIAR T RAGAE Ay A0 190 B 22 437 1 234 L Ao T4 IR
R R o R R T SR A B B, AR Y AR B A B AL R
T TE , B e 24 AL B 22 51, 3 AL AT BOL 8% 7RG 7 OF ST ik
o (3) BEHARDIFIB S PLBEFRFLAR T AR AL A 40 I [ 242 i
P ZEALAL T ARG vp S8 3, I AT A0 R B A B TR L B B RS Ao
AR A B AL B 22 51, AN B R R I B S 0 0 R TG ot A
DX THT F) B A e G TR IR R A 2 AL o SE B AR TR U
TPV R ALAR DAL i L A 5] . BEARER 1~2 1 H KL
LY BETTT ] = 6 A A, WS 5 bR A 35 e A7 TE 40 VIR 40
PO S (S 0, AR IR BBV (RS 12 A4 3R R i LA 190 5
B AL ) IR I IS A2 0 A AR Sl R BT PR AR R Tl T ARZOCR

2 #R

2.1 WMREZALKE G L & 4y A FEVR 3£ % RRD 1 31 IR
oL AR LR, 35.5% , BT R IR TR, 1 2 B R 0 0
FERIPE S AL 20 IR, 7 64. 5% , 24 L2 W I8 48 UK, 31 4 K 7 IR
(B 1), 29 RBALAL T M, 2 AL T8 FLBR, 1R
ZL AL A F FEVRAL W B TC i 451X, O MR oAy 25 45 1tk 24 L ; 20 iR 3¢





