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Expression and diagnostic value of plasma exosomal miR-548k
in esophageal squamous cell carcinoma
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Abstract: Objective To screen out the candidate plasma exosomal microRNAs ( miRNAs) which play crucial role in
esophageal squamous cell carcinoma (ESCC) occurrence and evaluate their potential in ESCC diagnosis. Methods A
total of 55 ESCC patients who underwent surgical resection at The Second Hospital of Shandong University from March
2020 to June 2021 and 55 healthy volunteers were enrolled in this study. After identified by transmission electron micros-
copy (TEM), NanoSight tracking analysis (NTA) and Western blotting assays, RNA sequencing was performed to de-
termine the miRNA profiles of plasma exosomes from 5 ESCC patients and 5 healthy control. Then, quantitative real-
time PCR (gRT-PCR)was used to detect the expression level of differential exosomal miRNAs in the training and vali-
dation sets. Then, receiver operating characteristic (ROC) curve was conducted to evaluate their diagnostic value.
Results Five miRNAs (miR-548k, miR-6516-5p, let-7b-3p, miR-3934-5p, miR-196a-5p) were significantly higher,
and 8 miRNAs ( miR-34c¢-5p, novel_167, miR-548u, miR-548ah-3p, miR-548p, miR-200a-5p, miR-200b-3p, miR-
1228-5p) were obviously decreased in plasma exosomes of ESCC group than that of control group. Additionally,
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through the training cohort, we verified that miR-548k was significantly up-regulated in plasma exosomes of ESCC

group (P<0.001). ROC curve analysis revealed that exosomal miR-548k exhibited higher accuracy than miR-34c-5p,
miR-548u, miR-6516-5p in ESCC diagnosis, and the area under ROC curve (AUC) value was 0.918. Finally, through
the validation cohort, we further confirmed that miR-548k was highly expressed in plasma exosomes of ESCC group
(P<0.001), and plasma exosomal miR-548k could be used for ESCC diagnosis (AUC=0.889). Conclusion MiR-

548k is significantly up-regulated in plasma exosomes of ESCC patients and plasma exosomal miR-548k has high clini-

cal diagnostic value for ESCC.
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Figure 2 Identification of plasma exosomes
A: The morphology of exosomes was identified under a transmission electron microscope ( scale bar, 100 nm) ; B Size
distribution of exosomes detected by NTA; C: The expression of CD63, TSG101 and GRP94 in plasma exosomes deter-
mined by Western blotting.
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Figure 3 Differential miRNAs in RNA sequencing
A: Heatmap of differentially expressed miRNAs in plasma exosomes; B: The volcano map of differentially expressed
miRNAs in plasma exosomes.
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Table 1 Differential miRNAs in RNA sequencing
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Figure 4 The expression and diagnostic value of differential plasma exosomal miRNAs in training cohort
A: gRT-PCR analysis of differential miRNAs expression in plasma exosomes of training cohort ( "P<0.05,“P<0.001 vs con-
trol group) ; B: ROC curve of the diagnostic value of differential exosomal miRNAs for ESCC in training cohort.
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Figure 5 Expression and prognosis analysis of miR-548k in ESCC
A The level of miR-548k in normal and ESCC tissues analyzed by the UALCAN website (AP<O.001 vs normal tissues) ;
B: The level of miR-548k in normal and ESCC tissues analyzed by the UCSC Xena website (P<0.01 vs normal tissues) ;
C: Kaplan-Meier plot of miR-548k for 5-year overall survive of ESCC patients.
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Figure 6 Expression and diagnostic value of plasma exosomal miR-548k in validation cohort
A: gRT-PCR analysis of miR-548k expression in plasma exosomes of validation cohort ( “P<0.001 vs healthy control ) ;
B: ROC curve of diagnostic value of plasma exosomal miR-548k for ESCC in validation cohort;C: ROC curve of diag-

nostic value of SCC in validation cohort.
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Table 2 Correlations between plasma exosomal miR-548k level and clinicopathologic characteristics of 50 ESCC patients

I T HEYNT KiF BAF miR-548k #ik/n( %)
n=20 n=30 n=50 ik [oE e P
ezl 0.758
5 15 20 35 17(48.6) 18(51.4)
I 5 10 15 8(53.3) 7(46.7)
AEW % 0.544
<60 4 12 16 9(56.3) 7(43.7)
=60 16 18 34 16(47.1) 18(52.9)
AR 0.556
1% 13 19 32 15(46.9) 17(53.1)
s 7 11 18 10(55.6) 8(44.4)
T 73+ 0.069
T1~2 9 7 16 11(68.8) 5(31.2)
T3~4 11 23 34 14(41.2) 20(58.8)
N 53+ 0.004
NO 10 10 20 15(75.0) 5(25.0)
N1-~3 10 20 30 10(33.3) 20(66.7)
TNM 4-#1 0.021
[+10 11 9 20 14(70.0) 6(30.0)
+V 9 21 30 11(36.7) 19(63.3)
ERM 2>, whoe &8, SMBATE BESCC 1y R
3 %W SIS TS I B AT 7 T )R 36 %

UTAER B SN 7 B AR B R S 5T Y
R INIMATESNR K 1B 4 Ji AR FE B e 7 .
SN S 5 eI 205 5 5 T 55 IR W R
AR AR R B2 R G 2 R 0 R A K
i [RIRE e HE  FREAE F RER AE R f E
JES R SIS BT 5 A A M TS AR Bl 2 B
K HEAR R R AR DR S IR TE iR 2 W 5 A

B SEG RSB RLIM B E A Y ik
TE N SE BSCC i 7 AR bL , 1%/ M35 S M s AR 1)
I ELA B /0 | faT (5 PR | AT 3% 8 M A R A
ULAE ESCC Wi A &) MR AT E . Yan
EBSE & B, ESCC U I3 #h B & LncRNA .
UCAI1 ,POU3F3  [ESCCAL-1 } PEG10 % ik /K F#
fatFREXT R 2% R, v F T ESCC Wi, (H &
LncRNA TEILE/ M3 M A i RA F EHRAL, 5
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ZAHE, A IR T miRNAs 75 8 # LncRNAs .
circRNAsIW 35, NG R/ 18 B AT 4480, I
A, 55 L AN L 125 AN A AN 32 1L/ N Y 52
iy, DRI 2 A0 IR miRNAs B850 1 i, i A i 4F
K eI o B A A AT

AW FE A i 1l K A A T - F ESCC 2 W
() miRNAs, X 5 il fd ek # |5 ] ESCC B # A
AL A 3R miRNAs BEAT T, 5 45 51
7~ , 5 % BB 41 A0 EE , miR-548k . miR-6516-5p . let-7b-
3p .miR-3934-5p .miR-196a-5p 7 ESCC 4 Ifi1 3% 4}
AR B 9, miR-34c-5p . novel _167 .miR-548u
miR-548ah-3p ., miR-548p ., miR-200a-5p, miR-200b-
3p.miR-1228-5p M & F i, Y2k B, miR-548k
TE LI AN i 2 5 3R 38 | I A A miR-548k
X} ESCC 2 Wi (1) i B BH 2 1% T miR-34¢-5p 45 HoAth
2% 5Pk miRNAs, miR-548k {7 T-YL a1k 11q13.3,1%
X3 fE ESCC 41 fE e m iy By sl 42> i 4F
5 % W1, miR-548k 1E i W 7E 1Y 42 9 43 + 76 FL AR
e B P R B LE, RO TE BSCC
miR-548k 7] 3@ 1+ 45 ESCC 4 i i35 T %1228
S ESCC AH O ik I 48 4= Wi {2 #F ESCC & 4 &
JR122) | fH & miR-548k 7E ESCC H 2 Ifi. 3¢ 4h b ik
H R ZRIK SO W (B AN T

W5 IE i UALCAN UCSC Xena Uiz 20 Hr
J qRT-PCR H:iiE, & Bl miR-548k £ ESCC #H 21
FEIRIKOF B 2 1 R, LK AP IR miR-548k Kk
ESCC H3#1 N 204  TNM 43 2 0] B E A6, B
UG 4 /R, miR-548k /K V-5 ESCC 4 Hi)n %
YIAHOG , miR-548k /5 R iAH WG B 2% 18 &
miR-548k A AEJEUK BN ESCC & 1 & B 1Y K40 1,
A X B E BA B o B2 ESCC 4 ifi 3¢ A0 b A v
miR-548k FKikAF- AT R I, 45 S /R , miR-548k
#£ ESCC fE 35 I 3% A1 i A v 3R 55 7K OF 1 25 34
ROC {5 Mrah 8w, M2 4 & miR-548k
T ESCC 2 WU Hy 83.3% , F5-5F74% M 86.7%
7R L% A A miR-548 A i ESCC 2 Wi 4r 1
PRaE®, Liu 280 BF 5 4 38 i 3 S0 1 miR-25/
miR-203 ffIF ESCC 2 Wit AUC {H  BUSE  Fr 5
PE43518 0.821 .71.9% 96.6% . 1B, iZ W58 F R
FH¢E miRNAs 47 F (19 3R ik, H IF KX miR-25/
miR-203 A2 I HEAT I UE, 5 Z A L, AR5
Wi 2R BIE 3 A~ BAF, X 2% 5 miRNAs
(2238 2 W ELHEA T 0 BE S B0 UE , HAT B 3 i v
P, Ak, Kim 2505 5 i 5F 24 R 40 ESCC
0 E 35 PR AR A miRNA JEA7 00 5, 9 38 1o 1fi

WANMAREA AT RUE , %558 T v] i F ESCC 2
WY miR-205-5p . miR-429 miR-375-3p, {H/&, 41/
FE S mRNA RIRXTEFAE—ERNER, 52
AL, AT %% BEZH \ESCC 20 32183 1M 3% P sk
DT, REAS T2 S N I K AE A T miRNA A 150,
M AR T BIREAS S5/ | 1l 3% A AR miR-
548k HE T BN ESCC 12 W 1Y 43 Fhr s W iE 75 4 K
FEARBGAIE, oM, 8 A B 2 43 7R miR-
548k ik 5 ESCC B A R WU M, (H i T4
WG REAS B IS B 42 1% ZM AR miR-548k HETS
FHT ESCC SB35 1 105 H Wik 75 L2k — 20 BT
25 LTR  AFoE 45 3 B, BSCC % AR i i
HAMMA T miR-548k FRIKIK- k1G5 , 1K HM b
& miR-548k 7£ ESCC 2 Wi /7 THIAT 45 ¢ e A AU |
Bk, A A BSCC 12 W7 01 78 4 T B
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