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Abstract

Objective: Cathepsin V (CTSV) has recently been recognized as an oncogenic modulator and plays a
key role in the growth and proliferation of tumor cells. However, the association between CTSV
and adrenal cortical carcinoma remains unknown. In this study, the expression and relationship
between adrenal cortical carcinoma and prognosis were explored by bioinformatics, and the asso-
ciation was explained by functional analysis and immune invasion analysis. Methods: The R lan-
guage was used to extract the relevant information of adrenal cortex carcinoma and normal adrenal
cortex in TCGA, GTEx and GEO databases, analyze the expression difference of CTSV therein, and
analyze the relationship between it and prognosis by single/multivariate Cox. The possible me-
chanisms of GO, KEGG, and GSEA enrichment analysis were investigated. Finally, ssGSEA enrichment
analysis and TIMER2.0 database were used to study the relationship between CTSV and immune
invasion in adrenal cortical carcinoma. Results: The expression level of CTSV in adrenal cortical car-
cinoma was significantly increased (P < 0.001). CTSV expression levels were positively correlated
with N stage, M stage, prognostic stage and positive resection margin tumor, and high CTSV expres-
sion was an independent risk factor for the prognosis of adrenal cortex carcinoma. In addition,
CTSV may be involved in the development and development of adrenal cortical carcinoma through
multiple signaling pathways such as immune response regulation, immune response activation,
targeting of E2F and cell mitosis, which is significantly correlated with immune-infiltrating cell clea-
vage in adrenal cortical carcinoma. Conclusion: The significantly high expression of CTSV in adrenal
cortex carcinoma is closely related to poor prognosis, and is an important biomarker for patients
with adrenocortical carcinoma, and participates in the regulation of local immune response of
tumors and affects the level of immune cell infiltration, which has the potential of drug targets for
adrenocortical carcinoma.
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1. 518

' I Ji K J7i 9 (Adrenocortical Carcinoma, ACC) & — A %% LM B AT AR A= 2% M (1) 0k R 28 G2 % P i
B, HAERRERLNEE SN 0.5~2 Hi[1]. K L, ACC Al 4 AH W WShERURITE N - W ThRERL . 43
SIUATIREN ACC PRI H 2 Wb IR IO AN ), o 3R I H AN To) (R G ASRE DR (a7 W 2 JoR 2, 7 2 B0 e JTk & 5 A«
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WA KA W, RIS : 28, . BHMEE). MmN sEen
ACC i EHONRRIE, G PRFR I M8 Jm i it AR S (U I« I e B 5) o E i I 0 2
BRI B R B A AR, 7EXTE EAR R SRS W, T EALE R (CT) A LR
AR (MRIESL I AN RS W Re, 1T R SELIETZ SR (PET-CT) t Ae M i) RS 4 i £ it
B IR MAEMSE ACC i, WIFE BT V2 SR R R A S 0 W P PR AT
PRSI A5 LUK P B BRI REREAT RGE I PPAG[2] [3] [4] [5]o PRI 20 AT BRI A & A B 5 18 2H 24 Y A DU
G IR AR AR N RIS W i F By, o2 R BERE T ARG HLWR AW 612 W I B, FARZ ACC
BT FE TR, VIGRGHE RS ACC BE TGN EERIGH K. Kk, ME&EBYIkR%
PRI, B BT T AR R 52 2 B A R Es 30 0-10 3 AUS 3B (0 ) ACC B3 bR iEIR T J7i2:[6]
[7]. ARJG RGBT FEEARSERFEIEAT T, SRMIRFCIE Ny 58 SR B3R 2 A SR A7 AE 45 4+ - 7E— T3 200
RNHIBENIAT R SREG A BPKIEIE ) B R T Z MR R AEAFR8], R LGSRz 3
ik BEE D TAEDFEIIRIE, B (MR bR EY R, ERRERZ W AR AT R E AN H
TR, MTE ACC H, RIRSER = — i RCHh A0 i I 7 A I R 29T TAESR AR .

YR A V (cathepsin V, CTSV)J& T b2 R 2 A BRIk B i, SZ14{E AR L (CTSL)A 78%
IRYEYE, FTUANFR AR AR L2 (CTSL2), HImidiER A 8813 MExt, W& 8 MR T/ 7
MNET, AT 9922.2 Jetifk. CTSV & —FhZ DiRe N Iklg, FZRE T R4S, S5H5EKIER
FIMHC 11 2850 F R, 2550k 85 1 J5 21 2 (B LUK A B 9 RO 20 B A1 S 0T R 24, 2 PE AR, i
iR CMES ORBFN R R 31K [9]. Skrzypezak S5 NI, CTSV [FRIE 1 S 55 i i ) HAN 1S 5E i 15 1) 2
FIBT R IR S IEAH G, a2 e S92 1 (OB s 1) 7] p2 /WA 4l 12 1 B1. MYB J5U B [
FE 2 BNR A KR 15244 2 (HER2) Bt S BRI, 45 B9 TH0 -~ 55 A Msis A= A7 28 A P B AR BE ABUE A i
VIR RE[10]; Sereesongsaeng %5 A &I, CTSV 1] LUt 25 1 BE AR e 12F ER BH 4 FL IR - 1 GATA3 Rk,
HEm#ik5 ER AMILIERA RS B & EFX[11]: Xia ZANKIL, CTSV Kk ik fens fil & b
H S REAS S, @i R NF-«B SRR IR b aE[12]. FIREF R, CTSV I7EMR &4
eI Z AN Berb ok ¥ A A i CTSV 5 ACC R 6 & H BT AS BB A 7T i8I AR 015 B4 032,
53T T TCGA.GTEX.GEO Hl TIMER2.0 %445 & LA#R 7t CTSVMRNA 7 ACC H1 R iEHr sl L H 5 ACC
TG HIBR R JFiEId DhRe s £ 5 SRl 755 DLR T CTSV 1E ACC KA K e #2  iE A o

2. ‘RIS E
2.1. BHEkRIR

GDC ##i % (https://portal.gdc.cancer.gov/) 4 TCGA-BLCA $HfE 4 ) RNA-Seq $id [ Hoxt i i R %
Wi BRI EEREAR, BREARN RNA-Seq Hl S5 AT MG IARE BT —— 845, BEREE LR
B O AL GAREAS 77 451 - GTEX (https:/Avww.huaplusmd.com/)SRERIE # 5 1 i iz i 4143 A 128 115 i NCBI
H5 J (https:/Aww.ncbi.nlm.nih.gov/) T %k GEO #i#i & GSE33371 ##i 41 RNA FRIAHFE: TIMER2.0 4
F (http://timer.comp-genomics.org/) F T-%F TCGA $¥E FEEE 347 mRNA S22 AH I 7347
2.2.CTSV #£ ACC FIIERE 'S LRI B L ) mRNA FRiE

J3#t CTSV #£ TCGA-ACC 5 iR i kREA 5 GTEX 1EH B bR 52 i BEAS vh 2k K1) (1) 2 7
F43 T CTSV 1€ GSE33371 HdE4E A LR e 5 1% B LR R R E| R IEER .

2.3.CTSV 5 ACC IfRFFES KRB
RN TCGA-ACC H4iE 4 ip Rk [ 6 B I RS 1., 4381 CTSV FRIA K T1E 5 AR BE S 50 4.
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HZES, I 0T H 5 S0 AR BE S 0 R] R AH e 1 .
2.4.CTSV £ ACC R EFME T
U TCGA-ACC JEZIFEAR Y CTSV RIEKFHIFRAIE, ¥H o N, %] Kaplan-Meier 4= 77 il

Ui CTSV M RIREIL/K T 5 ACC B AR IR S - 7 Bt CTSV RIB AT il PR A B 5 T 5]
KEZ, WAOHPRMSLERFEER, R TE, 24 Calibration #iZLIUERR {i{E .

25.CTSV XS FRTheEEE 4T

I TCGA-ACC 1 CTSV RIAKF L%, o Nwd, e “|llog2FC| > 1, P.adj < 0.05” 3k1§
Hela) ) 22 FIL P (DEGS)E N CTSV 3L RIAIEK, X DEGs #4T GO. KEGG LA M GSEA &N, &
FHAE ACC 2 5 K nT BERIME 5 I8 B AL
2.6. CTSV £ ACC h 5% &85 E XM

iBIT sSGSEA A1 TIMER2.0 4 ZE /0 HT4E ACC i CTSV IR IA /K- 5 G y% 35 i 2 i 1] O AH 5
2.7. irERE

L REHE S HTISRETE R R 3.6.3 AT 9T, F Wilcoxen FRAIKG 3G 44T CTSV £ ACC 51EH
W b i Jo ] e ik 2 5 R ) 22 B IRAEAS 56 (Dunn’s test) 73BT CTSV FiA /K F7E & i PR 15 B v (2L 1) 22 5+,
L Logistics [E] 3534 CTSV F£ik/KF5kARE SR ROC ik N Ef ke T 1 R RBE &5,

HIZ K ZE Cox [EIAAHT CTSV REKFMIGIRE ESHER KR X DEGs M =FIhae & ~JiEid
Clusprofile 358, P <0.05 i, REZERHGIEE L.

3. R
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Figure 1. Expression level of CTSV in ACC
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3.2.CTSV 5 ACC E&EMA RimKIEHRIEX

1 % ELARBURS6 (Dunn’s test) 7 M R I, CTSV AEAEAERLZE 1l O B S B4 h v A (L 1A 2),
Logistics [V HT3H], CTSV HEBHRKELHR . AR A RIS AT ARIRA T Z 7 2
BEIEMR(LE 1), R CTSV #£ ACC IR R ZEFITH h R HEAEH.
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Figure 2. Analysis of correlation between CTSV and clinicopathologic data subgroups
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Table 1. Relationship between CTSV expression levels of ACC tissues and clinical information in the TCGA-ACC dataset
%< 1. TCGA-ACC HBE&E+ CTSV MFRIEKESIRKFEZEHNX R

&R Z% BIEL(N) EL{E EE(OR) P&

FRE(>50 & vs. <50 %) 79 0.952 (0.392~2.309) 0.914
PER(BE vs. 2 t) 79 0.863 (0.347~2.134) 0.748
THH(T3+ Tdvs. T1+ T2) 77 2.109 (0.813~5.679) 0.130

N 43#A(N1 vs. NO) 77 10.133 (1.723~193.353) 0.033

M 433#1(M1 vs. M0) 77 22.167 (4.059~414.648) 0.004
B8 89 + v B vs. 1 39 + 11 2) 77 2.828 (1.118~7.467) 0.031
VI MBI (RL + R2 vs. RO) 70 6.000 (1.679~28.604) 0.011
Weiss 173 (6 +7+8+9vs. 2+ 3 +4 +5) 61 2.375 (0.861~6.802) 0.099

3.3.CTSV 1'% ACC BEMT RF/G

Kaplan-Meier 4: 77 fi 245 JREH] CTSV kil 5 B A RUEEAR 2 KA R 5 VAR A7 30 6 25 A
KOLE 3(A). & 3(B)), EBEIAFRER. AFRFERERERIE LA REK(LE 3(C)~(F)), ROC HiZk
7R CTSV XTI 8 (1 S A A A7 2R BAT — € (M R B (WL 4) o BEAE, B2 IR Cox [BIHEE R AR,
ACC 19 T 7301, D1Ge a1k LA CTSV IR/ ik 2 ACC 3 Ta A KRR SL RS PR 3R (4R
2), Calibration [&IZH], T2 P Cox 15 73Hr 45 R 2 A TR AL T A48 i mT (L 1) )

3.4.CTSV W#REE S5 ACC MR ENETIZAT ACC BAMAIEEMIR

GO 5 KEGG Wt & /M iR, CTSV AH SCHE K] 3 ZELE Gy 1R 1 | Hra 2 240 Fi e e 25 25 DR 4 v & 4R (L
6). GSEA JEMHE LM B Rt CTSV AHIGHE R F= BELE Gl SO BT« Ho e SN A0S S5 ik DR AR v
£, HENS FTEEPAETRTSOLE 7(A). B 7(B): FHEMMA £ ZMEL A E2F SR E P E4E,
HE By 2 EESE FIFERSOLE 7(C). B 7(D)). CTSV ] RELEHMH] ACC FHHRg o PR 15 (1) S R 15
RAFHEBAEH .

3.5.CTSV 5 ACC FERMEH Y% M EMinRiEKFEREEHEX

sSGSEA #5 7~ ACC 1 CTSV 55 CD4+Th2 4iifiig 2 22 IEAHC, S5IER4H/i(Mast). CD8+T il
25 15 P 4l IR E KT 2 B2 AU S (L 8(A)). TIMER2.0 3], ACC 1 CTSV SRl .
CD4+Th2 4 g FI8E J5 14 61 40 fL(MDSC) 2 . 2 IEAHC (LA 8(B). ¥ 8(C) ] 8(F)), 5 CD8+T #tifil.
HARR(INK)ZEHE . Mast 40, M2 B S g4 j RIS 504 SR 52 1825 A S (L] 8(D) 141 8(E) K&
8(G)~(1))-
4. ¥W1ig

B i 57 7 (Adrenocortical Carcinoma, ACC)A2 IR b —Fe o2 WK /R R GG MR, R0
RAE 0.5~2/F Ji[1], F#b EUFHDERNE A2 K [13]. H, E—FR BRI AR i
FEWERT EIPERAAIE[14] [15] [16]s =22 — B HRIUAME A KRR R R, a0
TR TR B R A I IR [15] [16]: 207570 2 —HIEE TCRH RIRIR R I, RN O e s il i 544
SRR R IN[13]. HEl, ACC MIbsiEIRIT it e VIRMIR, 4HBhiayT B Em b SR ML, 1
TR YRR B PR ACC H AT oA R a1 Y6 97 Z54[17]
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Figure 3. Prognostic analysis of CTSV in ACC
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Figure 4. Sensitivity of CTSV in ACC prognostic analysis
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Table 2. Univariate and multivariate Cox regression analysis correlates overall survival in ACC patients with CTSV expres-

sion
2. BEEMEZEZE Cox @IS ACC BERIARERRE CTSV RIiAMMEEM
. ) R Cox 44T Z K& Cox 73#r
RS 4 113 N -
BAEX 1(95% CI) P {H B{F X [7(95% CI) P{H
TS
<50 % vs >50 % 79 1.799 (0.846~3.824) 0.127
1)
ok vs Btk 79 1.001 (0.469~2.137) 0.999
T 5
T1+T2vs T3+ T4 77 10.286 (3.976~26.608) <0.001 12.937 (1.299~128.897) 0.029
N 733
NO vs N1 77 2.038 (0.769~5.400) 0.152
M 7
MO vs M1 e 6.150 (2.710~13.959) <0.001 0.238 (0.053~1.072) 0.062
T
V9 + 03 vs gl + v 77 6.476 (2.706~15.498) <0.001 0.587 (0.070~4.923) 0.623
VIE 3l R
ROvs R1 + R2 70 12.617 (5.064~31.434) <0.001 6.449 (1.450~28.683) 0.014
KIGIHIBIT
No vs Yes 75 2.361 (0.933~5.974) 0.070
Weiss ¥4
2+3+4+5vs6+7+8+9 61 2.111 (0.909~4.901) 0.082
CTSVv
R vs FFRIE 79 6.291 (2.384~16.602) <0.001 8.110 (2.381~27.626)  <0.001
‘ 0 20 40 60 80 100 1 0 i I LU T 1) w T
ﬁfj\ L 1 1 1 1 1 1 1 1 1 1
T 53 i ki S 0.8
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VIR Y 5
RO 1l _m: 0.6
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Figure 5. Construction of predictive models for ACC prognosis
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Figure 6. GO and KEGG functional enrichment analysis of CTSV co-expressed genes
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Figure 7. GSEA enrichment analysis of CTSV co-expressed genes
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Figure 8. The expression levels of CTSV correlated with the level of infiltration of tumor immune cells in ACC
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