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[Abstract] Objective: To screen for microRNAs (miRNAs) highly expressed in the serum exosomes (Exo) of esophageal squamous
cell carcinoma (ESCC) patients and analyze their relationship with the clinicopathological characteristics of the patients, and to explore
the potential of Exo-derived miRNAs as clinical auxiliary diagnostic markers for ESCC. Methods: Serum and relevant clinical data of

50 healthy subjects and 45 newly diagnosed ESCC patients admitted to the Fourth Hospital of Hebei Medical University between
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December 2021 and June 2023 were collected, serving as the control group and the ESCC group respectively. The Gene Expression
Omnibus (GEO) database and qPCR were used to screen and identify the candidate miRNA for increased expression in the serum of
ESCC patients-miR-1246. The diagnostic efficacy of serum miR-1246 for ESCC was analyzed by the receiver operating characteristic
curve. The relationship between miR-1246 and the clinical feature progression of ESCC patients was analyzed by Logistic regression,
and the relationship between miR-1246 and the clinicopathological characteristics of ESCC patients was analyzed by the y? test.
Exosomes in the serum of the subjects were isolated, purified and characterized for verification. The expression of miR-1246 in Exo
was detected by qPCR. ESCC KYSE150 and KYSE30 cells were routinely cultured. mimics-NC and miR-1246 mimics were
transfected respectively into KYSE150 cells using Lipofectamine 2000. Inhibitor-NC and miR-1246 inhibitor were transfected into
KYSE30 cells, which were respectively denoted as the minics-NC, miR-1246 mimics, inhibitor-NC and miR-1246-inhibitor groups.
KYSE150 and KYSE30 cells were treated with Exo derived from KYSE150 cells in the mimics-NC and miR-1246 mimics groups. The
proliferation, migration and invasion abilities of cells in each group were detected by the CCK-8 assay, scratch wound healing assay and
Transwell chamber assay respectively. The expressions of Exo markers, epithelial-mesenchymal transition-related proteins, TET family
methylcytosine dioxygenase 2 (TET2) and cell adhesion molecule 1 (CADM1) proteins in each group of cells were detected by WB
assay. The targeting binding relationship between miR-1246 and TET2 and CADM1 was verified by the dual-luciferase reporter gene
assay. Results: Bioinformatics screening showed that the miRNA with the most significant differential expression in the serum of
ESCC patients was miR-1246. The serum Exo extracted from the patients conformed to the typical Exo characteristics. The expression
level of serum Exo-miR-1246 in ESCC patients at stages | - [I was significantly higher than that in healthy subjects (P < 0.01); the
level of serum Exo-miR-1246 in ESCC patients at stages I[I-IV was significantly higher than that in patients at stages [ -1 (P < 0.01).
ROC curve analysis showed that Exo-miR-1246 in serum had a high value for auxiliary differential diagnosis of ESCC (P < 0.05), and
the auxiliary diagnostic efficacy of Exo-miR-1246 for the clinical progression of ESCC patients was higher than that of CEA and
SCC-Ag (P < 0.05). The combined detection of the three could further improve the efficacy of auxiliary diagnosis of patient staging
(P < 0.01). Exo-miR-1246 might be an independent risk factor for the clinical progression of ESCC patients (P < 0.05). The expression
level of serum Exo-miR-1246 was associated with the T-stage, N-stage and clinical stage of ESCC (P < 0.01). Overexpression of
miR-1246 could promote the proliferation, migration, invasion, epithelial-mesenchymal transition and inhibit apoptosis of ESCC cells,
while inhibition of miR-1246 had the opposite effect. Database data analysis found that TET2 and CADM1 were the target genes of
miR-1246. The dual-luciferase reporter gene assay confirmed that miR-1246 could directly bind to TET2 and CADM1 mRNA and
inhibit their expressions (P < 0.01). Treatment of KYSE150 and KYSE30 cells with Exo derived from cells overexpressing miR-1246
had the same effect as overexpressing miR-1246 in these cells. Conclusion: Exo-derived miR-1246 has the potential to be a clinical
auxiliary diagnostic marker for ESCC. It may affect the occurrence and development of ESCC by regulating the expression levels of
TET2 and CADMI1.
[Key words] exosome; miR-1246; esophageal squamous cell carcinoma (ESCC); Tet methylcytosine dioxygenase 2 (TET2); cell
adhesion molecule 1 (CADM1); clinical significance
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U A AR ) TTRRA R m) A0 M i AR R AT PR
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K R iE 5 85 W %2 Exo. 40 K 0k IR BE ) A
(nanoparticle tracking analysis, NTA) 1 WB 7% % iiF
Exo FEHURIR .

1.5 qPCR 4| Exo ¥ miR-1246 &9 & &

F exoRNeasy Midi it 71 & F TRIzol i 7] #i2 HU 4
LA RNA , F SR Sl ) & s 57 cDNA.
Go Taq qPCR Master Mix 15 1:4 LU A5 1] cDNA V&
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151> miR-191-5p FKIEBAK (K 1B) .



HR [ MR 2R TR YT AR, 2025, 32(2)

- 180 -
A
BETH
400 T - TRHEER
o B LI
8] A
L) S A
Ué el Tt i bamiR10LS
& 200 "2 —‘ % ",' hsa-miR-1246
~ &Y i
= o :
o . *
g 1w0F
P~ hsa-miR-19b-3p
0 ——to ; PR Y
-5 0 5

log, AL A5

000
500+

—— 0 N W L
cocwo
[==2=]
SS3S

wo
(=g}
oo

500

i&  hsa-miR-1246%i%

Hg 12 000
£10000°

1-
o
)
S
3

6000
4000+

2000

14007
1200
1000

800 +

400 - .

)&% (Qto @;1.0 ﬁn@) o @.%; @1,0 *{@) ﬁi@) 6‘?”0 6).,,o
b B o o b @%«
’%-

=)
(=
S

hsa-miR-19b-3p£ik hsa-miR-19
[
8

\v&
‘ii?& o

A:ESCC 4 5% R 4H 1M % 5 miRNA K111 ; B: 7E72 J# Exo 1 miR-1246 .\miR-191-5p Al miR-19b-3p [ R IE L -
1 Fi%ZES miRNA BEYEEF DR

2.2 RIEFRIRGY foiF Exo A Exo £ AE

Exo #& WU £ 3% it f e N 8245 R (K1 2A) &
TN, A B CUR/N RS, B A% 30~150 nm;
NTA #9 Exo iR FE R 42, 45 3L (K] 2B) R, Exo H A%
I T4 T 120 nm /247 . WB VEAS I 45 5 (& 20) %

B, £ B I3 Exo #2144 CD81.CD9 #1 TSG101 &
F, T AFKIA Calnexin 25 [, SEI0 25 R B, $EHLAY
I35 Exo £ & [ Br 4t B 71 2 i 5F 72 ¥ 22 %) Exo RAE
K

A c
CD9

B

. ry

& f%@/ Gcw‘i&

& &

b

B .

Ry T
it HE 4 ESCCH

AT E B EE Exo 45 5 s B: NTA VAR Exo Y45 5 ; C: WB YK LI Exo 45 3 .
2 [M3% Exo RIE

2.3 27 Exo-miR-1246 #9 & ik K-F 5 ESCC & % &
SRt B 0 A8 K P
qPCRIFAGISE B 3A) SR , AR T ez il
miR-1246 £ ESCC & # I i Exo ' 2 i ¥ @ R 1A
(P<0.01),miR-191-5p 1 miR-19b-3p F ik A T+t
HOEZEREAGIFERE L (P>0.05), [FR T ~I1#

ESCC 3 1375 Exo-miR-1246 % ik /K F & & TR
ZARFE (P <0.01) (K 3B); I~IVHI ESCC £ 2 1 175
Exo-miR-1246 /KB s T 1T ~ 11 & 2% (P < 0.0D
(F3C). ROC Hh £k 3% B 1M i% H 1) Exo-miR-1246 X
ESCC A % ey 1) % B 48 il 2 W i (i (&1 3D) . FEH
Exo-miR-1246 X ESCC i35 Iff A3 fi& 1 4 Bh 2 i 2 e



b

AT, 4 . FUREBIRIR 20 M o8 S8 LR SN 1A miR-1246 f 5K Sz Hlim R s X - 181

=T CEA 5 SCC-Ag, —FH AN 2t — PR milh [R5 HT, 4558 27, Exo-miR-1246 F1CEA ] g /& ESCC
W R E S WIRAEE(P < 0.0 (KI3E)(£2). Logistic & & Il IR BE B 1) 30 37 &R & (P < 0.05)(#£3),

A B C
15 ** 15 *k 15 -
' 1
® ® ®
210t e 10 | e 10
Q Q ] .
g . £ . £ .
5 5F % 5 5F . 5 5F D:
- . pei = ]
I _o® ke :% .
K ﬁuE " I . ;
X4l Esccdl AL Al 4L TI-Ivigi4l
D E
Exo-miR-1246
1001

80T

801 ——Exo-miR-1246

X xX

S 142 AR = 0.852 < ~—CEA
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Z25E;C: 1~ IS~V ESCC [ fLiF 1 Exo-miR-1246 (404 %2 5 ;D ESCC 3 5 fi# FE 52 1A 4 LI ' Exo-miR-1246 ]2
Wi 2 AE ; E: Exo-miR-1246 .CEA .SCC-Ag.CEA + SCC-Ag fll Exo-miR-1246 + CEA + SCC-Ag £ 1 ~ Il AN~V %} ESCC Il R 2t
JER)IZ g, P <0.01.
El3 [ Exo-miR-1246 B)FRIAKF 5 ESCC B & ImR i RAIFE X1

=2 1~ HAANII~IVHEA ESCC 2% 5% Exo-miR-1246 . CEA 1 SCC-Ag & iAK A ROC iz 43 #r

i K25 Mgk FEA 95% CI P1H BUREE (%) FERE (% #HEE
Exo-miR-1246 0.798 0.661,0.934  <0.01 85.7 75.0 1.95
CEA/(ng'mL") 0.720 0.572,0.869  0.012 71.4 66.7 1.86
SCC-Ag/(ng'mL") 0.518 0.343,0.693  0.838 33.3 83.3 2.14
CEA+SCC-Ag 0.706 0.556,0.856  0.018 66.7 667
Exo-miR-1246+CEA+SCC-Ag 0.847 0.732,0.963  <0.01 71.4 91.7 e

%3 ESCC EZ[17% Exo-miR-1246,CEA #1 SCC-Ag %L 7K F /Y Logistic [V 534

. LR Logistic [A13 54 % A % Logistic [ 153 b7
I RS540
OR1H (95% CI) Py OR1H (95% CI) P1H
Exo-miR-1246 1.985(1.110,3.550) 0.021 2.322(1.212, 4.451) 0.011
CEA/(ng/mL) 1.540(1.022,2.321) 0.039 1.841(1.121, 3.024) 0.016
SCC-Ag/(ng/mL) 1.223(0.912,1.640) 0.178

2.4 e i Exo-miR-1246 & X K-F 5 ESCCHI T 4  RIAHARRIEU, /15045 R (R 4R, ESCCHI

N o HAFa s R o A % 5% T 4330 N 73 B AN PR 43 19135 5 1L 7% Exo-miR-1246 1)
% 1 ROC #h 28 4 #7173 2] /1) Exo-miR-1246 (8  RIAKTHH KB P <0.05).

Wi {E 4 1.95, % ESCC &% 4 M IfLIE Exo-miR-1246 =
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#4055 Exo-miR-1246 FiA7KFE 5 ESCC B E IR FIBEHEME XM [1(%))
Il PR 2 54 n fikkiaa R IEY P1H

ERL/ B <68% 23 9 (39.1) 14 (63.6) 0.100
>68% 22 14 (60.9) 8 (36.4)

P57 5 29 12 (52.2) 17 (77.3) 0.079
S 16 11 (47.8) 5(22.7)

T 534 T1~T2 26 18 (78.3) 8 (36.4) <0.01
T3~T4 19 5(21.7) 14 (63.6)

N 75 NO 19 13 (56.5) 6 (27.3) 0.047
N1~N3 26 10 (43.5) 16 (72.7)

& R 53 3 [~11 24 18 (78.3) 6(27.3) < 0.01
M~V 21 5(21.7) 16 (72.7)
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sy Egopl|

2.6 iT % ik miR-1246 T2 # ESCC fm 3§ 54 . £ 45 |
1% % . £ B 1) R 4 A0 A B T ) miR-1246 W) 48 R
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miR-1246 mimics 21 KYSE150 4H Jil () 14 54 ¢ /1 & 2
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B EFEAL(P < 0.01) . Transwell /) % 525646 I 45
(K 50) &7~ , 5 NC 41 #8 t , miR-1246 mimics 2
KYSE150 40 il () 1= 28 e /7 2 3 42 15 (P < 0.05) , miR-
1246 inhibitor 1 K'YSE30 41 g 1117 28 fig /1 i 3% B Mk
(P <0.05 . WBIEK & H (5D 8w, M T
NCZH.,miR-1246 mimics L KYSE 1504l E-cadherin
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AH R o
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mimics ] KYSE150 4 il o (] 2 55 3 8 3 %A% (3
P < 0.05), 1M AXIN2 GHH 2380 (P> 0.05) . #E%%
%t miR-1246 inhibitor ] KYSE30 # TET2.CADMI
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A: TargetScan Fl miRDB #(# J2 7l ESCC ' miR-1246 #1155 [F 5 GSE161533 4 48 H 3% F 1 1) 22 5+ mRNA [f) 22 4 s B: qPCR
VRGN % e 5 2541 ESCC 41 i TET2 mRNA )R IE /KT ; C: qPCR y2A6 I G ) 4% 241 ESCC 4l il ' CADM ImRNA KR 157K 5
D: qPCR A I 4 I 5 4 ESCC 41 it AXIN2 mRNA [R5 /K -0 "P<0.05,

6 7%k miR-1246 RUSBE A

2.8 miR-1246 T 5 TET2 #= CADMI1 mRNA #
3'UTR £ &5t 34 L R &

14 28 TargetScan ¥ i 11 45 1 (E 7A) KL,
TET2 Al CADM1 ] 3'-UTR [X 7 7£ 5 miR-1246 J¥ %
BN T A o RUEE Y 2R AR T i DA S 5 A ) 5
(K] 7B) .7~ , 5 TET2 WT + mimics-NC 5 CADM1
WT + mimics-NC 41 Lt % , TET2 WT + miR-1246

mimics B{ CADM1WT + miR-1246 mimics 21 % J; &
i % M W R PR (P < 0.01), 1 5 TET2 MUT +
mimics-NC 8¢ CADM1 MUT + mimics-NC 21 H %%,
TET2 MUT + miR-1246 mimics 2%, CADM1 MUT +
miR-1246 mimics 2GR BREETC A WA . 525
45 R W], miR-1246 7] 5 TET2 f1 CADM1 ] mRNA
3'UTR 456G FF4fi| ik .
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2.9 if & A R AP ) miR-1246 T 2 3 7 ) & AT 3
ESCC %@ fie. *F TET2 #= CADM1 & & 89 & &

W AYE B B € 7 TET2 ) CADMI &
miR-1246 [¥] N EHE R A, 9k — 2 58 HIE miR-1246 X}
TET2 Jx CADMI H 42 7] i #25 5¢ & , /£ KYSE150 4
M % Y% mimics-NC. miR-1246 mimics, UL X 7
KYSE30 40 Jift & % %t inhibitor-NC. miR-1246
inhibitor, ¥ 4% 48 h J5 ., F WB % & Il TET2 K&
CADMI £ F R IE K, 45 R (B ) &R, R T
NC 41, miR-1246 mimics 41 KYSE150 41 ffi oF TET2 fll
CADMI1 HIFRIAKI W PP <0.05 8L P < 0.01),
miR-1246 inhibitor 41 KYSE30 4 i & TET2 fI
CADMI g HRIE/K P BZE =3I P<0.01),
2.10 KYSE150 %@ e %k 7% &9 Exo *] 4 iz £ KYSE30
m il o
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KYSE30 4l /it Exo, i7 f HL 8% 5 NTA 43 BT 360 iE 7 $2HL
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N T 56 E Exo-miR-1246 7£ ESCC 41 fd 8] () #% 12
WATVE L, I#E L T mimics-NC Al miR-1246 mimics
) KYSE150 4 il |3 7 $2 B Exo, f81 H &% 5 58 O 4k
B PKH67 #5175 KYSE30 40 g JL 5% 7% J , 92 % i
s A &5 SR (& 9D) R B, PKH67 A5 ic i) Exo AJ
DA KYSE30 41 g Bt 6 B, H. 32 225 47 T 40 i s A o
[ B, qPCR A 25 5 (& 9B) 38 B , KYSE150 A1
KYSE30 41 il $% Bl Exo Ji7 » miR-1246 35 /K V15 . 2
T (P <0.0D) . SEEREE JUIESE , miR-1246 7] LU
Exo /-G8 B2 R At o
211 it & & miR-1246 %1 A& & JR 49 Exo & 72
KYSE150 #= KYSE30 @ fit. 5 & & ¥ id % iX miR-1246
a9E R —#

HHE J2 75 5 i 75 miR-1246 ) Exo JL 8% 9%, 4
9 Exo-NC 41 #1 Exo-miR-1246 21 . 5 Exo-NC Z1H
Et , Exo-miR-1246 20 KYSE150 A1 KYSE30 £ ity i) 14
FERE SRR B AR R 2R 1 EE T E (H
10A~C,P < 0.058% P < 0.01) , E-cadherin % i5 ¥ &
F AL (B 10D,P < 0.058% P < 0.01) , vimentin 13
B ETEE10D,P <0058 P<0.01), 40T
R E N (E 10 E, %P <0.05), 5 Exo-NC 4l
AH EE , Exo-miR-1246 4 /) KYSE150 F1 KYSE30 41 iy
H TET2 fl CADM 1 £ H Rk 7K F35 W 3 PR (B 11,
P<0.058(P<0.0D, SEEEH, it ik miR-1246
4 L SR Y5 Y Exo AL FE KYSE150 A1 KYSE30 4 it 5 7F
Horhid 223 miR-1246 HI/E A —3L.
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