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Establishment of a Prognostic Risk Model of IncRNA in Esophageal Squamous Cell
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Abstract: [ Objective] To establish a prognostic risk-model of IncRNA in esophageal squamous cell carcinoma based
on cancer genome atlas (TCGA) database. [Methods] The gene expression data and clinical information of esophageal
squamous cell carcinoma were downloaded from the TCGA database. The R 4.0.3 software was used to identify the differen-
tial expression of IncRNA, Cox regression analysis was used to screen the IncRNA of model, and a prognostic risk model —
Riskscore was established. According to the median of Riskscore, the patients were divided into high and low risk group,
and the survival prognosis between the two groups were further compared. The diagnostic performance of Riskscore and oth-
er clinical features of survival prognosis were further analyzed. In addition, the correlation between Riskscore and other
clinical features was analyzed. Finally, principal component analysis (PCA) and gene enrichment analysis (GSEA) were
used to explore the differences in gene distribution between the two groups.[ Results] Using R 4.0.3 software, 174 IncRNA
were differentially expressed, in which 126 were up-regulated and 48 were down-regulated. Univariate and multivariate

COX regression analysis showed AL033384.1 and AC108449.2 could be independent prognostic factors of esophageal squa-
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mous cell carcinoma. The risk—model formula is Riskscore = 1.303XAL033384.1 — 1.525XAC108449.2, and the overall sur-

vival in the low risk group was longer than that of the high risk group (P < 0.001). Principal component analysis showed the

model-IncRNA could better distinguish the high and low risk groups,and it was the main influencing factor for the distribu-

tion in the two groups. Further GSEA enrichment analysis revealed gene functional annotation differences between the two

groups, and the high risk group was mainly enriched in the process of keratinization and intracellular hypermetabolism. Be-

sides, the 1—year, 2—year and 3—year prediction performance of this risk-model was 0.750, 0.768 and 0.796, respective-

ly, which was better than those of other clinical characteristics such as TNM staging. [ Conclusion] Based on TCGA data-

base, the prognostic risk—model, established by AL033384.1 and AC108449.2, has important clinical value in predicting

the prognosis of patients with esophageal squamous cell carcinoma, and the model proves the low risk group has longer

overall survival and better prognosis.

Key words: esophageal squamous cell carcinomas; IncRNA ; riskscore ; prognosis
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®1 8005 EBEEE AR ARG KFHE
Table 1 Clinical characteristics of 80 cases of esoph-

ageal squamous cell carcinoma  [n(%) ]

Characteristics Sample size Characteristics Sample size

Gender Age
Male 68(85.00) <60 years 47(58.75)
Female 12(15.00) =60 years  33(41.25)

Tumor staging N staging
I 7(8.75) NO 46(57.50)
Il 47(58.75) N1 25(31.25)
I 21(26.25) N2 5(6.25)
I\ 3(3.75) N3 1(1.25)
Not sure 2(2.50) Nx 3(3.75)

T staging M staging
T1 8(10.00) MO 70(87.50)
T2 28(35.00) Ml 4(5.00)
T3 40(50.00) Mx 6(7.50)
T4 4(5.00)

Riskscore 7 {H A 1.025, # 38 v 437 {8 H K 31
R HES DK ESCCAEAR 43 A I AU 4 A AU 2. A=
ARS8 s AR T v U 2, A RS 2 £8 35 AT

WO L, AU T H A A B K, AR RURS: 2
AL033384.1 {55235 ,AC108449.2 ¥ 3235 , 1M 2 KU
HAHL R WK 2, #—H Kaplan—Meier 5y
B s AR 20 147, 348, S AR AR A7 R B i F i K
R 2 (P < 0.001) , 7l f5 84 (181 3) o Riskscore 544
A TR AR 1 ROC il 2k 141 i 7~ 32 B B L ESCC AR
H VAR 2 AR 3 AR R A AE R AR 43 3 R 0.750
0.768 F10.796 , HA R 4f 1y il PERE (K14A) .
25 HRBMEEREZERZHEZECOXERASHR
ROC &

XA | stage R 203 T 43 13 .M 233 N 431
F1 Riskscore #E17 LK 2 & 2 AR COX [FIH 4T o
LR COX [ 5 43 B7 7R stage 43 HH (N 43 1 A1
Riskscore 15 Gt 11278 X (P < 0.05) , #f— 25X stage
331 N 43 A Riskscore (22 [ 2 COX [R1IH 43 #7
7R A Riskscore B L1124 L (P < 0.05) , #7R
AU A5 Y Riskscore T AF i ESCC A= A7l 37 Tl 5
FE(FR4.5), #E— LB KGR Riskscore FI£%
Il PRAFAE A TR RE , TN 1 44 47 20 ROC fh £k
T AR /R Riskscore B 4 0.750, 15 F 1l R FFAE
N 431 0.695, stage 197 73 181 0.667, T 43+ 1] 0.550 , M
43 1 0.549, 4 % 0.520, #1781 155 AL AH L T 1L 48
TNM 433 i 5 AR FI KT ESCC H & TS (E14B) .

R2 ERFRiAIncRNA BEFZE COX @FH

Table 2 Univariate Cox regression analysis of differentially expressed IncRNA

Variables b S, Wald x* P HR HR95%CI
LINC00365 1.268 0.600 4472 0.034 3.555 (1.097, 11.518)
AC108449.2 -1.604 0.723 4919 0.027 0.201 (0.049, 0.830)
AL033384.1 1.304 0.524 6.203 0.013 3.684  (1.320, 10.282)

HR : hazard ratio; HR95%CI: 95% confidence interval of hazard ratio

®3 ZERFKiXIncRNA & E R COX [EIVA5#7

Table 3 Multivariate Cox regression analysis of differentially expressed IncRNA

Variables b S, Wald x* p HR HR95%CI
AC108449.2 -1.525 0.719 4.501 0.034 0.218 (0.053, 0.890)
AL033384.1 1.303 0.537 5.893 0.015 3.681 (1.285, 10.543)

HR: hazard ratio; HR95%CI: 95% confidence interval of hazard ratio
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Table 4 Univariate Cox regression analysis of clinical characteristics

Variables b S Wald x* P HR HR95%CI

Age 0.009 0.028 0.108 0.743 1.009 (0.956,1.066)
Stage 0.757 0.306 6.128 0.013 2.132 (1.171,3.881)
T 0.067 0.323 0.043 0.835 1.070 (0.568,2.015)
M 0.970 0.659 2.167 0.141 2.637 (0.725,9.585)
N 0.819 0.277 8.708 0.003 2.268 (1.316,3.906)
Riskscore 0.686 0.221 9.660 0.002 1.986 (1.288,3.061)

HR: hazard ratio; HR95%CI: 95% confidence interval of hazard ratio

RS IRKFHES E R COX P47
Table 5 Multivariate Cox regression analysis of clinical characteristics
Variable b S Wald y* P HR HR95%CI
Age 0.025 0.037 0.472 0.492 1.025 (0.955,1.102)
Stage 0.191 1.059 0.033 0.857 1.211 (0.152,9.653)
T 0.494 0.621 0.634 0.426 1.639 (0.486,5.531)
M 0.154 2.610 0.003 0.953 1.166 (0.007,194.182)
N 0.784 0.478 2.688 0.101 2.190 (0.858,5.590)
Riskscore 0.760 0.270 7.940 0.005 2.139 (1.260,3.629)
HR : hazard ratio; HR95%CI: 95% confidence interval of hazard ratio
1.0 1.0
0.8 0.8 4
2 Q
= 2
2 06 g 061
& 04 E 04 /
2 2
= 2=} —— Riskscore (AUC=0.750)
02 1 02 — Singe (AUC=0.667)
—— one year (AUC=0.750) T (AUC=0.550)
—— two year (AUC=0.768) — M (AUC=0.549)
0.0 - —— three year (AUC=0.796) A 0.0 —— N (AUC=0.695)
T T T T T T : T T T T T — B
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0

False positive rate

False positive rate

A: Time-dependent ROC curves of Riskscore model for predicting 1-, 2—, and 3-year OS; B: ROC curves of Riskscore model, age, tumor stage, T

stage, M stage and N stage for predicting 1-year OS.
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Fig. 4 ROC curves of Riskscore model and clinical characteristics
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Fig. 6 Principal component analysis plot in high and low risk group
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