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Abstract

In recent years, scientific research has confirmed that TM4SF19 in the four-transmembrane L6 su-
perfamily plays an important role in the occurrence and development of tumors. However, the role
of TM4SF19 in the prognosis and immune invasion of bladder urothelial carcinoma (BLCA) remains
unclear. This study explores the expression of TM4SF19 in tumor tissues and its relationship with
immune invasion and determines its prognostic role in BLCA patients. This study obtained patients’
expression profiles and clinical information from The Cancer Genome Atlas (TCGA) database. Mann-
Whitney U test (Wilcoxon rank sum test) analyzed the differential expression of TM4SF19 in BLCA.
Functional enrichment analysis was performed to explore the potential signaling pathways and bio-
logical functions involved. Immune cell infiltration was assessed using single-sample gene set
enrichment analysis. The Kaplan-Meier method and Cox regression analysis were used to determine
the prognostic value of TM4SF19. Nomograms were constructed to predict overall survival (0S)
rates at 1, 5, and 10 years after cancer diagnosis. Results: TM4SF19 is overexpressed in BLCA. Mul-
tiple pathways were significantly enriched in the TM4SF19 high-expression group, including many
tumor-related pathways and immune-related pathways. TM4SF19 expression was positively
correlated with macrophages, Th1 cells, and other immune cells, but negatively correlated with
NKCD56 bright cells and mast cells. The expression level of TM4SF19 was significantly related to the
T stage, N stage, and age. Overexpression of TM4SF19 results in a significant decrease in overall sur-
vival (0S) and disease-specific survival. Multivariate Cox analysis identified TM4SF19 as an inde-
pendent risk factor for 0S. The accuracy of the nomogram was analyzed using calibration plots,
showing good agreement between actual and predicted OS values at 1, 5, and 10 years. The results
showed that upregulation of TM4SF19 was associated with disease progression and poor prognosis.
TM4SF19 is expected to serve as a biomarker for the diagnosis and prognosis of BLCA patients.
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BLCA 2R RS i WHPEE M 2 —. #Gih, R4 KLE 573,000 38T & i A1 213,000 41 i)
SB[ [2]. FEHBTREKEREE, BLCA MIZALIRYT A& T HABEAE3] [4]. B, FHRBHIAD
PR BN S THE ST BLCA HIIRTT . FHIS IR UG PRl 2 ¢ E 2 [5) [6].

VYRI5 B L6 8 2 i A2 DY [ 7]k i85 Js 2 1 R 0k () — AN 933, BH 7SNt (TMASFL, TM4SF4, TM4SF5,
TM4SF18. TMA4SF19 F1 TM4SF20 %) [8]. KM K SAEIAN B SR FAHEAEH, DR H 2
RE 5 SHSRA . M 5 35 3h kG BAT I A 9] [10] [11]. HEHE LAAE RO FTIESE, TMASFL.
TMASF4 F1 TMASF5 (1315 5 22 M i A= 03 1t A7 R [12]-[18]. TMASFL8 7 /i ity A1 s Hh 4 R ik %
i£[19] [20]. TMA4SF19 5 filise i) & A AR AT 9 [21]. SRR BT 7E W, DUIRIES R L6 38 5 e AE S i
UG ke 2 e A A/E I [22]-[29]. #R1, TMA4SF19 7£ BLCA it b (s e/ A FHR R

KT T TCGA Hl ek TMASFL9 (13 IA K 5 STl REFAE IV TE ORI . BATM R T — A
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¥ % TMASFL19 J% HAH 22 R Rk FE R ) PPI X2 o 38 a3 B B 45 40 BT Rl G 2892 A0 T Tl 7 TMASF19
FEAE3E BLCA KT HIVER « FATHIWFFEHRAL T % TMASFL19 7E BLCA H {I/E FH 0 58 4 T AR N () B A
F£ A BLCA K A2 W A TG AE D bs S8R 4L T 357 10 WAt

2. M5 %
2.1. BERBESHETRAE

FA@E TCGA 1 GTEx £#s FE3kAR 1z i AAH RN IE % ZH 23 TMASF19 1) mRNA KiAi%[30]. B
Je AR FE AL FE TCGA $idiz 12 BLCA A A Jic %o AT X6 AS FY) RNA-seq 24 - limma "1 HiAth R i 5 (v3.6.3)
BAFEHTRE . PR AT RAL[31].

2.2. TM4SF19 WERRIE D

i R 155 (v3.6.3) 7 W 3d . 1 ggplot2 [v3.3.3] AT # Ak 2 S sl R« S Mann-Whitney U 65
(Wilcoxon FRFIRGTES) 73 T2 JiE o TMASFL9 2 381k . KA Shapiro-Wilk IEZ&YERELE 7041 TMASF19 7
T Ao A0 A BE A A o () ik BE RO, AR5 SR Wilcoxon 55 Ky 56 F1 Mann-Whitney U #5546 (Wilcoxon #
AREIE) AT 8T )5, ROC M pROC #HA-EL[VL.L7.0. 1% B it AT 041, AR E TMASFL9 FJi2 W
e LR PrA TR p < 0.05 € UV BA ST R L.

2.3. BIRFIEEAFMIK TMASFL19 RiIEHERFRIAZERE (DEGS) S

XF TMASFL19 5 3k 2H AR 3R AL 2 v 72 S5 ROk FE K (DEG) 1 73 BT TMASFL19 i Rk B R IA 11
TMASF19 LA K73l e it v T 8K T oo - 22 7 08 70 A LA %8 5 1) p {E<0.05 F1|Log2-foldchange| >
1o 7 ATARAL 3k HY 1 22 S 3L DR 1 Ll B 20 #r PRI IR, FeAT 14 ] T Cytoscape Al STRING #i#f /£[32]
{# il MCODE %k hub &[], Fifi j5 18 hub 3% KR 5 BH TMASFL9 FE A g ik Ak =0

2.4. TM4SF19 B EFFTIAE R4

X T S B, STAT QR T A IE R R IEFH MM o 23 B &5 SR TR AH 5% p {EA 0.05 LA,
Y B4 P HE |Pearsonvalue|, FFIEFRAT 30 AMAHIMEBHAT IR RE A, RN EFRT 300 MEHRMEI T
GO Fl KEGG Zhfig & &7

25 REAMRENTHREERMSH

it GO. KEGG il GSEA The & HE A HT3k1e 75 TMASF19 SR I 5L (A [33] . ik A 4R
“h.all.v2022.1.Hs.symbols.gmt [Hallmarks]” #£4T GSEA 7 #1[34]. FoAl 14 & 5 8 45 Mk BIME & SUONES R K
B (FDR) < 0.25 H. p.adjust < 0.05.

3T TMASFL19- 53R IAZH AN TMASFL9-IK KA 2 7] [1) 24 Fhbu B4R iE /K, Hilid ssGSEA 5
VR SA N B & 42 93 B1[35] [36]. Fda. FeAIMER circlize W[RAS 0.4.12]38 5 22 1) 5% B Sk rT AL A % 1
[37]. FRATHE B AEXS BB E SCh p {H < 0.001.

26. KRG o4 RENGZENTEITE

K H Wilcoxon 55 BRAIAR 36 K AR 2 TMASFL9 511 PR BRFAE 2 (] /) G BE . fH A Cox [81 )31
Kaplan-Meier 757243 BT W40 35 1) TMASF19 RIA/KF B A7 HI(0S) Bty et E - A(DSS) Toilt
JEEHPFN) ARG R S5 . 24 5& Cox il I TMASF19 RIEFIAEAF MG IREFIE. T{EE T
TM4SF19 Rk BIE -
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Figure 1. Expression and diagnostic value of TM4SF19 in BLCA
B 1. TM4SF19 7£ BLCA HHIFRIERISHINE
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Figure 2. Single gene differential analysis and correlation analysis of TM4SF19
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Figure 3. The function enrichment analysis of related DEGs of TM4SF19 in BLCA
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Figure 4. Immune infiltration analysis of TM4SF19
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Table 1. The clinical baseline information table about the association between the expression of TM4SF19 and different

clinical-pathological characteristics of BLCA patients from the TCGA database
2 1. TCGA ##EFE+ BLCA B&E TMASF19 RIX SR IGARBIEFFHEEX MR IRRELERR

Characteristic Low expression of TM4SF19 High expression of TM4SF19
n 207 207 P
T stage, n (%) 0.003
T1 3 (0.8%) 2 (0.5%)
T2 75 (19.7%) 44 (11.6%)
T3 83 (21.8%) 113 (29.7%)
T4 28 (7.4%) 32 (8.4%)
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N stage, n (%) 0.103
NO 124 (33.5%) 115 (31.1%)
N1 19 (5.1%) 27 (7.3%)
N2 38 (10.3%) 39 (10.5%)
N3 1 (0.3%) 7 (1.9%)
M stage, n (%) 0.209
MO 119 (55.9%) 83 (39%)
M1 4 (1.9%) 7 (3.3%)
Pathologic stage, n (%) 0.005
Stage | 3(0.7%) 1(0.2%)
Stage Il 80 (19.4%) 50 (12.1%)
Stage 111 61 (14.8%) 81 (19.7%)
Stage IV 61 (14.8%) 75 (18.2%)
Radiation therapy, n (%) 0.194
No 182 (46.9%) 185 (47.7%)
Yes 14 (3.6%) 7 (1.8%)
Primary therapy outcome, n (%) <0.001
PD 21 (5.9%) 49 (13.7%)
SD 13 (3.6%) 18 (5%)
PR 11 (3.1%) 11 (3.1%)
CR 133 (37.3%) 101 (28.3%)
Gender, n (%) 0.264
Female 49 (11.8%) 60 (14.5%)
Male 158 (38.2%) 147 (35.5%)
Race, n (%) <0.001
Asian 36 (9.1%) 8 (2%)
Black or African American 11 (2.8%) 12 (3%)
White 151 (38%) 179 (45.1%)
Age, n (%) 0.921
<70 118 (28.5%) 116 (28%)
>70 89 (21.5%) 91 (22%)
Weight, n (%) 0.437
<80 107 (28.8%) 98 (26.4%)
>80 79 (21.3%) 87 (23.5%)
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=3
Height, n (%) 0.351
<170 85 (23.3%) 73 (20%)
>170 100 (27.4%) 107 (29.3%)
BMI, n (%) 0.128
<25 85 (23.4%) 68 (18.7%)
>25 99 (27.2%) 112 (30.8%)
Histologic grade, n (%) <0.001
High Grade 186 (45.3%) 204 (49.6%)
Low Grade 19 (4.6%) 2 (0.5%)
Subtype, n (%) <0.001
Non-Papillary 115 (28.1%) 160 (39.1%)
Papillary 90 (22%) 44 (10.8%)
Lymphovascular invasion, n (%) 0.680
No 67 (23.7%) 63 (22.3%)
Yes 74 (26.1%) 79 (27.9%)
Smoker, n (%) 0.632
No 57 (14.2%) 52 (13%)
Yes 143 (35.7%) 149 (37.2%)
OS event, n (%) <0.001
Alive 133 (32.1%) 98 (23.7%)
Dead 74 (17.9%) 109 (26.3%)
DSS event, n (%) 0.002
Alive 152 (38%) 122 (30.5%)
Dead 48 (12%) 78 (19.5%)
PFI event, n (%) 0.007
Alive 131 (31.6%) 103 (24.9%)
Dead 76 (18.4%) 104 (25.1%)
Age, median (IQR) 68 (59, 75) 69 (61.5, 76) 0.223

3.6. TM4SF19 5 BLCA B ETEHNXAR

TMA4SF19 A R I A X8 219 0S % (HR = 1.67, p = 0.001, %] 6(c)). DSS (HR = 1.84, p =
0.001)F1 PFI (HR = 1.57, p = 0.003)f1A4- 1745 RK B TMASFL9 132 1K [0 i g 55 3 il o8 22 (1< 6(d) A&
6(e). MM ST BuR T AN WAL AETE T4 R . TMASFL9 H R IAWAH AR E 2, a, RATTE L
(I A B PR Zidk A7 T s AR BRI 2 A8 B Cox [BIIA(JE 6(a)s [l 6(b)). TNM 208, A, FEifs. #hE
EARILAN TMASFL19 7E AR B o M R A7 e Git 2 22 57 B Siit B MR S5 Bkt — a7t Mfi
PATZ T Cox [T, ZaAr e R, T, N2, R TMASFL9 75 LA Giit 2 5 (p <
0.05), F I TMA4ASF19 FiETHE L BLCA B [ A 17 KUK i3 57 £ 56 (R 2% .
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Figure 5. In the TCGA-BLCA database, the relationship between the expression of TM4SF19 and clinicopathological factors
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(a) Characteristics Total(N) HR(95% CI) P value
TM4SF19 413 \
Low 207 Reference 1
High 206 1.669 (1.241-2.244) 10— <0.001
T stage 379 1
T1&T2 124 Reference !
T3&T4 255 2.199 (1.5615-3.193) | —0— <0.001
N stage 369 !
NO 239 Reference :
N2&N3&N1 130 2289(1.678-3.122) | —o— <0.001
M stage 213 |
MO 202 Reference 1
M1 11 3.136 (1.503-6.544) | —e——> 0.002
Pathologic stage 411 1
Stage |1&Stage Il 134 Reference 1
Stage Ill&Stage IV 277 2.310 (1.596-3.342) I —— <0.001
Age 413 !
<=70 233 Reference !
>70 180 1.421 (1.063-1.901) :-0- 0.018
BMI 363 "
<=25 152 Reference I
>25 211 0.978 (0.706-1.353) 4+ 0.892
Radiation therapy 387 1
No 366 Reference 1
Yes 21 0.965 (0.475-1.964) ~@— 0.923
Gender 413 !
Female 109 Reference !
Male 304 0.849 (0.616-1.169) dl- 0.316
Primary therapy outcome 357 |
CR 234 Reference '
PD&SD&PR 123 5.224 (3.710-7.354) 1 ——=&—> <0.001
Weight 370 1
<=80 204 Reference 1
>80 166 0.968 (0.709-1.323) @~ 0.84
Height 364 !
<=170 158 Reference !
>170 206 1.100 (0.798-1.518) 'Ib* 0.561
Histologic grade 410 |
Low Grade 21 Reference '
High Grade 389  2.972(0.735-12.008) +——e&—> 0.126
Subtype 408 1
Non-Papillary 275 Reference 1
Papillary 133 0.690 (0.488-0.976) @i 0.036
Smoker 400 !
No 109 Reference !
Yes 291 1.305 (0.922-1.847) io- 0.133
Lymphovascular invasion 282 )
No 130 Reference '
Yes 152 2.294 (1.580-3.328) |, —o— <0.001
T T T
2 4 6
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TM4SF19 413 :
Low 207 |
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T stage 379 :
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T3&T4 255 1.643 (1.091-2.474) : — 0.017
N stage 369 :
NO 239 1
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Figure 6. Prognostic values of TM4SF19 and construction of prognostic nomogram model

[& 6. TM4SF19 BT RN E TR/ EE R A2

3.7. EF TMA4SF19 f%|&EfaE 584iE

BLCA &35 1T )5 411 2k B2 8 248 & Cox B M ). FIZEIPRESHARENT 2. N7
Wi, SRR TMASF19. Fifg s 28 EoR C #5400 0.661 (0.637~0.685), .o~ Hi Tl £ & 19 i o v aff 1k (1<
6(f). ZJa, FRATHIVE T Rk BRI B T v i 1 ol 2218 1 2z B AR i 28(457), #ReE 5L
BRAEARTT (P 6(9))-

4. W1ig

TMASF19 & — Pl AR B I gm b R, FCAE e o (R A P R R led 19 P sz vl B I 3 oA B 7
il AHFIIBIL I 75T TCGA B fi2 o (¥) BLCA B2 A%, UL TMASF19 76 BLCA rhikik,
It —2iiid GO, KEGG. GSEA 43#f TM4ASF19 IIIRE, LLRSE T fif TMASF19 7£ BLCA. HA TR
7%, TMASF19 =%k il A2 BLCA /o /AN B A7 1 fG i PR 2 .

7E TCGA ZiE 5, ATV IK L BU@AE  TMASFL9 IRk m T IEHFEA, IXFH TMASF19 &
— PRI R 7T i4h, £E TCGA-BLCA HlsErr, 12IKr ROC Hizkst R i2/x AUC = 0.831, #W]
TMA4SF19 FJRIEXS BLCA 2R A —E MHERa T . 1X s R B TMASF19 7] g & 21K BLCA [
HH 7 Thrid.

I I B IR 2 S o A AR R AR S i, JE %852 62 N5 TMASFL9 T RE %8 UIAH 5 A 215 K A 30
AR R FE N . o HE KRT £%1. CXCL. CCL %%, M, MEAIEFZKES TM4ASF19 1%
ERFINEY) . AEAKRT)Z EEAMRAAIM S 2L EE 39, fEmAER2RMER P RIEEH, 2
KRT 5 % 53 2 i 12 W BT 5 8 FR[39] [40] [41] [42]. BRI, FRATTHEN TMASF19 A g i 12 3t M 2
MREAMAEANIIRR KRS BLCA FIMER. #RGERT, % C-C HEF ik FAlfAk(CCL)
C-X-C HJF A FRLfA(CXCL), 25 TM4ASF19 HCH) HUB A WIS, S80E W 5 Rhe iR 7 Ak
UGV TT B RSE, AT 3 B 1) e 4 e 6 T 45 = AR AH S [P 52 e [43] . &% CCL 8 CXCL 1R
I AT HE bR A 22 A B [35] o IX LUHIE FL R B TMASFL9 J2 55 1Dk Jie 78 2 (178 FE VR T T HE A

SRIG AN TMASF19 J HAHSEIE R B3E/T GO Ml KEGG I & 0 M, KRIVeAISHER. 40E
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