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W OE: BH FUIESRRANME (LSCC) H ECRG4 ) mRNA FIEE [ 23k LI K HAE LSCC s 4141 b i
FAACE AT HIRRE Lo FiiE WASRE A IEITE (HPA) DR JE R K3 52 570 Mt (GEPIA) #0416 % 73 ECRG4
ek SRR h i e 3k, W Bk 15 Bl J5 & LSCC 6 4 ¥ 2 SURE A B 55 1 L SUREAR , SE I 226 3 & PCR (RT-
qPCR) I FEAS P ) ECRG4 mRNA 323K, Western blot A5l 2 21 P 9 3 (1 320K , FAEAE R 570 PCR(MSP) Rzl 7 43
Hricril] ECRG4 J3 3l 1 B K Y-, Hu % ECRCGAmRNA 353K I H R4 /K P15 LSCC A8 25 Il PR LR =2 18] F) A 5%
Pho 855 HPA Fll GEPIA 73 #7445 e J B ECRG4 1 Sk SR SR 40 g fi b 35 T WE. 58 55 1E W 41 ZUM [L, RT-
qPCR Fll Western blot 525045 R K W] LSCC [ R4+ 19 ECRGA mRNA HIH &K EAR(P <0.001) I ¥ o #r
4545 LSCC M 4148 ECRGA Ji3 3 ALK P BT T 5 (P < 0. 001) . ECRG4 mRNA # & 1kK-F 15 LSCC
B VI AFAER RS SRR L G2 .G3 WIARSR (P <0.05) i Il IV 39 &2 % A &% G2, G3 1111 LSCC B i
TR ECRGA Ji3 87 KPR B R (P <0.05) o 4518 ECRGA £ LSCC HrRIA/KF- T RE, HEEfLK
STk AR IV S L G2 .63 I s AR AL I R, O LSCC S e T S e i o
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Expression and clinical significance of ECRG4 methylation
in laryngeal squamous cell carcinoma

LIU Bin', PENG Zhengjia>, LIANG Fenfeng’, LIAO Jun’
(1. Department of Otorhinolaryngology Head and Neck Surgery,Affiliated Hospital of Xiangtan Medicine and Health Voca-

tional College ,Xiangtan 411104, China; 2. Department of Otolaryngology Head and Neck Surgery, Xiangtan Ceniral Hospi-
tal, Xiangtan 411100, China)

Abstract:  Objective  To explore the mRNA and protein expression of ECRG4 in laryngeal squamous cell
carcinoma (LSCC) and its methylation level in LSCC tumor tissue, and to analyze its clinical significance. Methods The
expression of ECRG4 in head and neck tumors was analyzed from the Human Protein Atlas (HPA) and Gene Expression
Profile Interactive Analysis ( GEPIA) databases. Tissue samples of 15 patients with primary LSCC and adjacent normal
tissue samples were collected. Real-time fluorescent quantitative PCR ( RT-qPCR) was used to detect the expression of
ECRG4 mRNA in the samples, and Western Blot was used to detect the protein expression in the tissues. Methylation-
specific PCR (MSP) and sequencing analysis were used to detect the methylation level of ECRG4 promoter. Compare the
correlation between ECRG4 mRNA expression and methylation level and clinicopathological characteristics of LSCC
patients. Results HPA and GEPIA analysis showed that ECRG4 expression was decreased in head and neck squamous cell
carcinoma. The results of RT-qPCR and Western Blot showed that ECRG4 mRNA and protein expression in LSCC patients
were lower than those in adjacent normal tissues( P <0.001). And the resulis of sequencing analysis indicated that the

methylation level of ECRG4 promoter was significantly increased in LSCC tumor tissues (P <0.001). The high expression
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level of ECRG4 mRNA was correlated with stage 11,1V, lymphatic metastasis, recurrence, and G2 ,G3 grade in LSCC

patients (P <0.05), while the methylation level of ECRG4 promoter in LSCC patients with stage III IV, recurrence and

G2 .G3 grade was significantly increased (P <0.05). Conclusions

The expression level of ECRG4 is decreased, and the

methylation level of ECRG4 increased in LSCC. The changes of ECRG4 are more obvious in patients with stage III .1V,

recurrence and G2 ,G3 stage, which provides a theoretical basis for the subsequent study of LSCC.

Keywords : Laryngeal squamous cell carcinoma; ECRG4; Methylation
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43#t LSCC H ECRG4 mRNA (5 [ L) M5 3l 1~ Y Ak
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1.2 JFEHFRBTESLH 5317 (gene expression profiling
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H1t ECRG4 mRNA f AN RIB 7K, {5 ] Trizol $2HK
ZHZUFNAH L s RNA o FH Bt B 468 e v Kk A S
NanoDrop ( Thermo, One ) £l RNA ) 52 3 M4 | 4fi &
VLR e B, i i HiFiScriptgDNA Removal ¢cDNA Syn-
thesis Kit( HE R 22, CW2582M ) & 8 cDNA SCJE  fifi
A TB Green™ ( TaKaRa,
RRO91B) 7£ ¢ )¢ £ & PCR {¥ ( AppliedBiosystems,
QuantStudioDx ) _F #] ECRG4 mRNA [ AH %f 15
7,98 CHAEPE 2 min f5,98 CZE¢ 15 5,60 CiE
K/FEA 30 s, AT 40 DEER, LI ACTB 2y A 24k
VT H W 2,0k 27 A TS

. . ™
Premix DimerEraser

&2 5lYFY
BIL/EA FF3I(5°3")
ECRG4-forward GTTCTCCCTCGCAGCACC
ECRG4-reverse TTCCACTTATGCCACCTGGG
ACTB-forward CTCGCCTTTGCCGATCC
ACTB-reverse GGGGTACTTCAGGGTGAGGA

ECRG4-MSP-forward
ECRG4-MSP-reverse

AGTGGGGGAGTTAAGGAGATATTTT
CTAAACTCCAAAACCAAAAATACTTAA
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55 dF QlAamp DNA &7 & (qiagen,51304)
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59824 ) X W ZHAE i 23 Bl AT B AR R ER e Ak, 60 C
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20 5,72 °C #Ef# 30 s, 4 30 cycles),72 C 5 min,
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Scientific , A26434 ) {58tk . {8 ] Ion PI Hi-Q Se-
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Ion PI V3 ;55 H#E Ion Torrent Proton -5 147 ¥ 3
LI ECRG4 J& 81 B BB KK o
1.6 Western blot
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cbio, G3522) X} 4E 47 € &, 12% SDS-PAGE #E /It
HLUKA B, W 615 2 PVDF i 1, 2500 F (5%
BSA ( Solarbio, A8010) #1474} [4] 2 h, TBST( Solarbio,
T1081) ¥k ¥, I A #v B 4 9 — 91 ( abcam,
ab224077) 4 CHFF IR, TBST FER VLI, A
N 4t (ab205719 ) AT F, Uk 3 K, Bk
10 min, % J5 {1l ECL k% % 5t 1l 7] & ( Solarbio,
SW2010) FEATHIN . {8 ] GAPDH (ab8245) Jy N2,
1.7 Stk

SEIS A4 B GraphPad Prism 8. 0 113 -2 4l
s B A, 1 %R 4T Kolmogorov-Smirnov 46
WO AT G R A A, H AR 1R 2573 A1 s e
x x5 7N AR OB P ST REAS ¢ K38, A AF G IR
ST DU AR AR [ M (P, Pos) ], M8
Mann-Whitney U ¥ 56 #4750 8, P <0. 05 /22 7 H
EEN -39S

&#HR

2.1 ECRG4 753 SR w40 i I ik

T HPA 304 22 %8 ECRG4 193234 1/ 00, 1
B LA Bz, A B rh, Sk SRR BEIR 40 & v L
RGN RN 3] ECRGA 1) 33K, 1 78 Sk 251358 B 9 H
ECRG4 RIH P AEREE{E 5 (K 1B) o #E—2A{f
JH GEPIA 72k TR 3 #r ECRG4 153k SER W R 21 g
P FRIA (B 1C) 45138, ECRG4 7 3k i i
AR 200 R b 9 2H 2 b i 3R 58 W IR B OE R A P IR
(P<0.05),
2.2 ECRG4 7£ LSCC H1 35 i

f# F] RT-qPCR #1] ECRG4 mRNA 7£ LSCC £
H IR A 55 I AL U R, 555 R
HLUFH L, ECRGA FEMIR AL P R B TR (P <
0.05) , #E—25{#i il Western blot #2041 H (1) 8 H
Fik A5 ECRG 5 11 7E I 2H 2L Rk i
FE R AR, LA 2,
2.3 LSCC 1 ECRG4 & ¥ H B AL K- T

f8i I MSP S A% IX Sl P A6 U ECRG4 5 3+
ALK, A& 3 w7, LSCC g 41 4 v (1)
FAL KA s 3 T 5 1R W L 80, 2 R B A gt
22 Y (P <0.05),
2.4 ECRG4 1) mRNA 3Rk J ALK 5 B F I
PR BRAFAE 22 18] (1) 96 2

Lidr 15 ) LSCC 38 1 — el PR B8, 46
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ECRG4 1) mRNA 3k [z ALK 5 (B IR R G3 I 5 i 21 20 ECRG4 mRNA KI5 B
HURFAE Z (8] A AR G, 45 2R K B, ECRG4 mRNA % (P <0.05), il VI ALK& G2.G3 HIfY &
B EFEMIGR S KR B B ZE FMRALUR R ECRGA Ji 8l 1 H ALK F It i
FAAEASCHE, T VI AF ek A6 RS 2k DL e G2 BIIL(P <0.05) L 3,

HNSC
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B 1 ECRGA {0k FUBHERA NIRRT L A HPA HCHEEMHT ECRGA 16 3k S50 M0R 40 Wi b 21 4 9% 3% 5 B HPA O
PESYHT ECRGA 76 BUHS AU 033K 5 C: GEPIA BCh e SMHT ECRGA 5 Sk TSR 40 IS Iosd 2141 B K o 41 8001 i)
Fik Tk HNSCORHFEHRANMLA ) .

%3 ECRG4 1 mRNA FA L HIEMKF 5B F KN RZ MM RER (2 £s)

[NEES W% ECRGA[M(Pys5,P75) ] 1(U) P b K7 t P

()

<60 6 0.03(0.01,0.08) 26.49 £3.32

>60 9 0.05 £0.07 26.000 0.955 27.02 +8.00 0-154  0.880
ezl

] 14 0.03(0.2,0.4) 26.62 £6.57

e 1 0.02 N - 29.38 N N
TR R AL

A 4 0.03 +0.02 26.54 £6.51

AmE 11 0.07 £0.08 (20.000) 0851 27.55 £6.86 0.261 0798
I R

1.1 9 0.04(0.03,0.05) 23.38 £5.147

Ir.v 6 0.02 £0.01 2.000 0002 31.95 £4.268 3.370°0.005
WRELER

X 12 0.03(0.03,0.04) 26.30 £7.08

H 3 0.01(0.00,0.02) (0.000) 0004 28.85 £0.57 0-607  0.555
"R

x 9 0.04(0.03,0.05) 23.99 £6.20

H 6 0.02 £0.01 2.000 0001 29.46(28.75,33.03) 9-000 0036
P B S 3

Gl 9 0.04(0.03,0.05) 23.86 £5.47

2.63 6 0.00 50,01 9.000 0.036 31935517 2.609 0.021
A s

b 0 - -

H 15 0.03(0.02,0.04) N N 26.81 £6.37 N N
ek

X 2 0.03(0.02,0.04) 25.56 £6.44

H 13 0.02(0.02,0.02) (7.000) 0136 31.82£2.93 1,608 0.132
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ZIHMIE W H A 4T RT-qPCR K ill, & 3 ECRG4
mRNA 7 yeg 2H 4 P Ik 3515 , Western blot SZ 14625 5
AL Y EUEH] T3k — s,

ECRG4, X FR C20rf40, H K fF o 12. 5kb, fii F
Petafk2q12.2 b, 4 DOMETAUR, gt 148 4>
FIETRFRFE M) Z2 K, K58 i, ECRG4 248
figfeges , P 22 WS TR LA B 5 T P o A S g v 3Rk
TN T ECRG4 4 i ARG W e 4 Fh b Az
G IR v s AL TUBR , JL2H B 23 W I SR A AR
R s AE ER A R A R . Cai Y
¥ ECRG4 #6445 H s an i h )5 , i MTT -
M SR AT Annexin/P1XSUHY 3 W% 248 il 1) A= 4 2%
REAE Ak, FEAE AR B PN AT S0 S50 R, 25 2R 3%
], ECRG4 (1% 32 Z i 38 3k yai /D oo AR RN 8 4 DA e
5 e 24 L O] T A A R ) R AT BB A
B BRI AR S BRILZ AN, ST AR
KIFEN LSCC 4 fifs Hep-2 Hrit ik ECRG4 J5, 41
LIRS A= 22 6E 71 B (2. 32 B 3 il , NF-kB p65 2K
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THFE T FRA T FE 45 R : ECRG4 #£ LSCC 33k
T,

DNA AR S — A4~ ] DL 2o 40 g 43 2438 4% 1Y
FoE B L RiC , (HR 7R AR (1) & AR FUk e 72

2A:RT-qPCR £l ECRG4 mRNA 7 LSCC & MJa 4 81U 25 16 7 A 8 i 63k 5 2B
Western blot £l ECRG4 2 [ 1 LSCC H 3 i 2l 2R 585 10 2 iR Rk

3 LSCC  ECRG4 )i 81 H1 B Ak /K ~F

Hh, p T g 5 R T R 2 A A R R, AR
DNA 23 %A F ALK AR 4, B 3R Ak K S 1 22 53
] DL A iR 2 8 0 25 0T8T A T 4 T
it ECRG4 #: 31k T T2 0N F ECRG4 )3
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BT RIS LA CpG & A E &) Spl A
G545 ¥ B R — A (B2 1 A% B 5 T F-kB (nuclear
transcription factor-kB, NF-xB) # 1§ 45 & 7 /S,
ECRG4 %% 5 )\ ECRG4 JF il I 132 4 2 4 ATG Y
11 P ARSERE G . BARAEBLBHIRAC LR A9 5 ° UTR
Hf — Nt TATA e 4, 33t i i Sl HY 34k
W HbRI75, Roh gt ECRGA J3 8l 14 Jioks () 4 4k
HIEALTH IR T8 s/ 06 o, F R SR A 3l 5] 5-
AzaC b B85 234 M B E ECRGA o is!™ . &
IIFEMFSR ot & B LSCC IRg 4l 40w ) 3+ H 4k
KPR IE # AL P TR Xt i B AT RE IE A R T
ECRG4 Jii 3T 55 ECRG4 ik T I,

T3 AN L L AN (]I DR s BRARRAIE 1 283 Y
ECRG4 mRNA % ik % Hi 34k /K F , ECRG4 mRNA i
TR HBERIGIR S R DR R A RHE
[IAFAEA G, T IV R DA & G2 .G3 3 i
AL A ) ECRG4 Ji7 8l + H AL 7K s o
WL, AFSE 0 ECRG4 L2 5 N 93 £ 5 14t ~7 o
JE 2, ECRGA 7 5L g (8 3 L% vh iR Rk 5
TNM 54310 5685 Ik B % B8 A5 PR AFRAE 22 1) LA
BERIARNE S BAMET S R | S
5 ECRG4 JEIN 5 3 7 H AL AW 58 vh 2 B, 153 41
YUrh ECRG4 HIEAL KA B ™, 3 B ECRG4
SE PR AR 3 5 18 i R R B A G, 5 R
RS LB Ptk LR RS I3 IR ECRGA %
5 I H A K- RE RS S e — 7 Bt 8
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