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Abstract: Objective: To investigate the relationship between hypoxia regulation-related IncRNA and the prognosis and
treatment of patients with bladder urothelial carcinoma, so as to provide new ideas for clinical medicine. Methods:
Clinical and genomic data were obtained from The Cancer Genome Atlas (TCGA) database, and hypoxia-related genes
were obtained from the (GSEA) database. Prognostic models were constructed by co-expression analysis and Cox
regression analysis. The roles of hypoxia-related IncRNAs in the tumor immune environment were revealed by GO,
KEGG and tumor mutational burden (TMB) analysis. Results: A prognostic model containing 6 hypoxia-related
IncRNAs was constructed. We found that low-risk patients had better overall survival (OS) and progression-free survival
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(PFS). ROC, independent predictive analysis, C-index, and nomogram indicated that hypoxia-related INcRNA models
could independently predict patient outcomes. TMB analysis suggested that the biological function of hypoxia-related
IncRNA was related to tumor immunity, and patients with low risk and high TMB had better prognosis. Conclusion: We
constructed a hypoxia-related INcRNA prognostic model for patients with bladder urothelial carcinoma, and patients with

low risk and high TMB had longer overall survival (OS).

Keywords: Hypoxia; Urothelial Carcinoma of the Bladder; Long Noncoding RNA; Prognostic Risk Models;

Tumor Mutational Burden
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Table 1 Clinical information of bladder urothelial carcinoma (BLCA) patients in TCGA database

I PRARHAE R WK BAFY YIZRBAFY PIE
R <=65 159 (39.65%) 87 (43.5%) 72 (35.82%) 0.1416
>65 242 (60.35%) 113 (56.5%) 129 (64.18%)
5] s 104 (25.94%) 53 (26.5%) 51 (25.37%) 0.8859
5 297 (74.06%) 147 (73.5%) 150 (74.63%)
g I 2 (0.5%) 1 (0.5%) 1 (0.5%) 0.6889
Il 127 (31.67%) 58 (29%) 69 (34.33%)
1T 140 (34.91%) 71 (35.5%) 69 (34.33%)
v 130 (32.42%) 69 (34.5%) 61 (30.35%)
HRH 2 (0.5%) 1 (0.5%) 1 (0.5%)
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N NO 234 (58.35%) 115 (57.5%) 119 (59.2%) 0.7748
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Figure 1 Identification of the hypoxia-related INcRNAs. a LASSO regression screened of hypoxia-related InNcRNAs at the minimum point of
cross-validation. b Trajectory of each independent variable. ¢ Forest plot showed different IncRNAs for high and low risk, with red
representing high-risk INcRNAs and green representing low-risk IncRNAs, the top 25 IncRNAs with the smallest p-values are

shown
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Figure 2 Kaplan—Meier survival analyses of patients. Patients were divided into high-risk and low-risk group based on the median risk score
to predict overall survival (OS) in (a) all patients, (b) train group and (c) test, and progression-free survival (PFS) in all patients (d)
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that the risk score was independently associated with OS. (c) 1-, 3-, and 5-year area under the ROC curve (AUC) of signature in all
patients. (d) ROC curves for the riskscore and other clinical features
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Figure 5 Nomogram and clinical subgroups for predicting outcomes. (a) Prognostic nomogram to predict the OS in all patients. (b)
Calibration curves for 1, 3, and 5 years. (¢) C-Index curve analyzed the concordance index of the risk score

http://www.wjclinmed.com



Il RIS =2 A1) 2023, 2(3): 58-68

Patients with Stage IlI-IV Patients with Stage 1-I1

Risk == high == low Risk == high == low

1.00 1.00

o
~
w
o
~
w

o
133
o

0.50+1

O T R 1T N SR N N W TR R T e o+

Survival probability
Survival probability

o
o
w
o
o
w

p=0.001 — | p=0.014 —

0.001 0.00+
0 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 o 1 2 3 4 5 6 7 & 9 10
Time(years) Time(years)

K6 Sl B AN ME. a FI0 CTNM 2080 1105 B8 CTNM 20380 11-1V)
Figure 6 Patients were grouped to see if the model was applicable to patients at (d) stages I-11 and (e) stages -1V

a b

8 ool recoptar signaling patrway | (]
reguiation of B cell sctivaton - [ ] Cytokina—cytokine receplor interaction | .

positive regulation of B cell activation-

phagoeyt

Focal adhesion [ ]
piasma membrane wagnaton-

memarans ivagination -

Ca
.
[ 3
phagecytosis. recognition Hematapoietic cell lineage L ] [ =

‘complement actwation, clsssical pathway <

humoral immune response mediatad by ciculating
Immunogiobalin

complemsat activation B call receptor signaling pathway [ ]

mmanoglobuln corplex] ™

extormal side of plasma membrans - [ ] Viral protein interaction with cytokine and cytokine receplar [}

Immmuneglobulin complex,

collagen-containeng extracellubar matrs | ®

biood micropartcle - . ECM-receptor interaction | @

.
[ ]
°
8 anin
contractile fber L ] 0003
. 005 o006 007 008
endoplasmic raboulum luman + L ] = GeneRatlo

i .

BACOMENE L]

immunogiobuin recaplor binding °
ghycosaminaglycan binding .
sulur compound binding .
heparin binding « .
axtracalklar malrix structural consituent < .
integrn binding .
fibronectin binding - .

siruetural constitsent of muscle .

proteaglycan binding:  #

008 010 (35
GeneRatio

K 7 GO (a)f1 KEGG ()3 #7
Figure 7 GO enrichment analyses (a) and KEGG enrichment analyses (b)

65

£ GO Frtfr, TEAEWIFE T, 7 m KR R 2
3.5 GO 1 KEGG #E{EHE TR B 2 AR5 5@ % (B cell receptor signaling

it GO M1 KEGG JEs 424 en LKz 53 Pathway). B 40 S L R R 5 Cregulation of B cell
A3 B R L TR (P 7). activation) 1 B 40 7% LA 1A (positive regulation

of B cell activation). ¢ T-4MuZHRY, B4 LE Gy

http://Aww.wjclinmed.com



66 MR R 2 JET TCGA B A IR It PR B b 57 e A AH ¢ IncRNA il j5 55 78

REEEAEY (immunoglobulin complex). 5 i #Mil] 3.6 BLCA B aeas . KSR
(external side of plasma membrane) FI7EH % 3% BR 2 1

24 (immunoglobulin complex, circulating). %4 SEE S S

TIhRE, FEEPIEDURSS A (antigen binding). f% FA 18 H “maftools K 2 e AU FIIG XU 2H 1 5%
BRI 3244454 (immunoglobulin receptor binding) 1 A, i U2 A4 0 I 8a . BEAh, XU
B IS & (glycosaminoglycan binding). 4 TMB S35 T a2 (P =0.0028) ([ 8b). &

KEGG MMt R4 22 B kB8 T @ AV TMB BB 2 1) 1] REARAE (2R A7
YRR a0 A T2 AR EAEF (Cytokine—cytokine 8. 4[& 8¢ Fimr, & TMB B M{EELE S
receptor interaction). &% (Focal adhesion). i Ifii 2 (P<0.001). Bt4h, R AT TMB HR RS 1E 3 )

Ji% % (Hematopoietic cell lineage) 11 B 4B K155 L B K OS (P<0.001) (& 8d).
% (B cell receptor signaling pathway) 75 i

Altered in 191 (93.63%) of 204 samples. Altered in 176 (91.67%) of 192 samples.
a 1154 1272
g | '] |
100 0 %0
° No. of samples. 0 No. of samples
o — i i
2% -
KMT2D ﬁ\ 1) 26% - KMT2D [ | m 26% [N
MUC16 F mucis | | 2% [
aria | (L[] I IIHI \I i h n 23%- ARIDIA L] F 27 [
«omea il | )omes [IEL LI FTEIL [l 1N 7 .
ercacall 1111 IIII IHI\ | 23%- prsca | (IR Q0T 0 LR | 1e% [
syner [LI TR TL TIM W0 110 \HI | 2+ swer [LITWNTIL | IHHII | 11 1 =+ I
_eez [ [LAEE T TRET T 00 0 T 110 e I rez || ]I J 1A R |
et | 1 | T (AN TN | wurzc |l |- | I I I Il | HIIII | +e% I
avent | [IDIWILIET W LT TEETT T IIW%- HMCN1 klllll‘ II\{I 11 BRI |
hIIIIIIIII |I|H N | Rsrkl \HII 111N Ir 7
eara (I LAY III|| l N[N II 1o% Fare ||| I||I [ |II [ 0% M
MACF*I ey | il IH Il \H [7 macri ||| |I ’I [ I R |
eesoo ||| |l HIHH Il 15% [l eraoo ||| [N |1 I
= Missense_Mutation = Frame_Shift_Ins Risk = Missense_Mutation In_Frame_Del Risk
= NonsensefMutahon |I17F.IHIT‘IEJJE| = high Ll NonsensefMutahon = Ian.ranjeflns = high
= Frame_Shift_Del = Multi_Hit = low = Frame_Shift_Ins = Multi_Hit = low
= Frame_Shift_Del
b . Low-risk . High-risk C d
6 1.00 1.00

0.0028

= H-TMB-+high risk

==~ H-TMB+iow risk

=~ L-TMB-+high risk
L-TMB+ow risk

0.75 0.75

Survival probability
(=]
8

Survival probability
o
8

o
N

Tumor tmbation burden (log2)
e
B

p<0.001 p<0.001

0.00 ' 0.00

Cowrrick T 01234567 8 9 10111213 14 15 01 234567 8910111213 1415
OW-TIS! Iigh-nis| Time(years) Time(years)

K 8 TMB 5Ta B 5K 2R o ()18 A7 R 7R T BT B3 AR AR RS AN w8 KU 2L R R 15 N RABFE L (b) TS B e AR/ 41 TMB
ER7. A RETE TMB AL TMB A AETE T2 L TMB R A= 17 2%
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