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Abstract

Objective: To investigate the relationship between CISD2 expression level and survival prognosis,
and predict the survival time of patients in bladder cancer (BLCA), we analyzed the correlation
between CISD2 expression level and immune cell infiltration. Consequently, the effect of CISD2 on
the development of tumor was studied. Methods: The mRNA expression profile and clinical data of
CISD2 were obtained from TCGA-BLCA database by using R language. The function and signal path-
way enrichment analysis of CISD2 and co-expressed genes in bladder cancer were further analyzed
by using R language. The relationship between CISD2 expression and immune cell infiltration was
further analyzed by using R language. Results: Compared with the normal group, CISD2 expression
in BLCA was significantly increased (P < 0.001). High CISD2 expression predicted poor prognosis
in BLCA. CISD2 expression level has significant positive correlations with infiltrating levels of Th2
cells, Th1 cells, aDC, NK CD56dm cells, T helper cells, Tgd, Neutrophils and Macrophages cells. In
addition, CISD2 expression level has significant negative correlation with pDC, NK CD56 bright
cells, Mast cells and B cells. Conclusion: This study implied that CISD2 may be a promising progno-
sis predictor and potential therapy target for BLAC patients.
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1. 51§

5% It 95 (bladder cancer, BLCA) & W JiR A5 5 22 4 g A Ak T 115 51 R die (012 W B 22 °) 3 e g , 76 57
g LR R TR HEAL SR 11 £A7[1].2020 4F, 2 BRZ)H 57.3 Ji 15 BLCA B2 5l #1 21.3 7315 BLCA
A IET[2]. BLCA ) 32 B B 4 4125 28R R I Je e (Urothelial carcinoma, UC), /5 FIT & 55 S (1) 90%
DA b o AR S DEEE IR IE IR B, BLCA W] 23 AR L 5 g (NMIBC) AL AT I 4 165 bk S (MIBC)
#EIE 70%[HHZ W BLCA A NMIBC, E Ak, HIET-HK[3]. 2RifM, RA 20%~25%F1) B # fE A2
T B ff e MIBC, iXJ& BLCA SEUKZHE T MR H[4]. K2 THIRMGIT, — 1 MIBC &
HAE 2 FEN KRBT, 60%H) B TE 5 FNIET[5] [6]. HAT, I TIEIRIIT IR RAREF AN
TR B R 1 PR B b e B AR E— IR T TR RERE, JUFITE B &S T
BLCA [7]. #[E%| BLCA HIERAEMIH, GBEIGIT CRCNM IS UC B BRI T ik, HEl
& SR S 7 (Immune cell checkpoint inhibitors, ICIs). & [ A2 PEAH AR AET -1 (PD-1)/F2 51k
FET-FCAR-1 (PD-LL)5H ICIs 7E UC iR YT h s A A5 B EE R[8], HAE UC g, ICIIRYT R4
BUERRARERAUA 20%~30% [9]. DRI, EV)FE ER B REME FUMIG KL A F7 S IG R IR TT 1] 5T
JEorfhricd), LABE BLCA HFiE .

CDGSH #kfin 41493 2 (CI1SD2)/& CDGSH #kfin 45 M3 8 A KRR 2 —, & —Fhémtis /N B kAL
TRSFIISER, HAT T ARG talk 4924 (IXIEA[10] [11], BEFEEBI LK, CDGSH S5 ek 4
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T 4%

EIR TR ILRR T A [12]. HT CISD2 fE4EFFAGARI . ZeokifA . AL IE R 1) 52 B A Th e A (1 /E H , CISD2
MY A e — PG R R AR K I FE R [13]. B4h, B MM ESR 2 (Bel-2) v LS HARBAEA, A
W RS B AR, DASCUR A M PR AN T S KT, IRt TR 2 i R e 3 ) B IR R
[14] [15] [16]. PEE ANAMIE R iZRE SMER kA KRR AEY), RESTUE, JUIE, R
fojeE, B, RIS B E ANRIREEE R, (H R IR B e 1 R AR R v & WARIE .
R, AR AEYME S5k, A G ZEF 70 CISD2 B mRNA RiAEN, FEK CISD2 A
) 2R I 7K1 5 g G JZE AR 15 v A 4 IR TR EA T AH e M AT, 4T JE IR CISD2 5 s Ihiesee 12 T o 1 F e
H 5B s AR R,
2. BRI E
2.1. ARk

AT TCGA ¥ % (https://portal.gdc.cancer.qov/) A FFAWIME 8. 27 B 1 345 5 e JiE (BLCA)FE AL
IFRIAE B BUR(R B TCGA St 1 414 MU BUS{E R BLCA FEAHT 19 A IEH B ALEE A4 .

2.2. CISD2 7£ BLCA FIIEE EERtZEZA mRNA FRiL1ER

CISD2 7t BLCA FIIEH BEBERT mRNA FiAiEiEid TCGA ¥l FE3kE, H R iF 5 (3.6.3 liA)IEAT
3T H A R R IA 1 10 B L 5 I R B S A D

2.3. BBt ARRA IS
WA 5 P s P e s N D8 AT 55 LSRR AR TN TR A R, TR VR J5 T80 C UK FE R AF
2.4.qRT-PCR

PRI 158 B 5 (R H 1 25 B3R 4T A RNA f$2H) (Takara RNAiso Plus kit). 2 J&, f#if] AG Biotechnology
] RT-PCR {7l &i#1T qRT-PCR. WZ1{# ] GAPDH (Sangon Biotech, B661104). A CISD2 #5414 -
forward primer GTTCGCTAGGCTCACAGTTTC; reverse primer ACGTTTTAGAACGCCAACACC.

2.5. CISD2 B4 a4

$EH TCGA-BLCA Hdia £ Hh Ay B e St S8 i AE A7 25080, AR CISD2 1) mRNA Rk & HME N
AR ZH T Kaplan-Meier 47 TS 2087, 2851 A R 185 5 11 survminer F1 survival R G2 i 4E 47 il 2k

2.6. CISD2 XS FHIE&E T

Nt AR TT CISD2 FEPRE B W i A A2 i Je v W AEAE T, FRATTH TCGA-BLCA i it A7 Bk P 22
SN, WRIE CISD2 WA A N ERIBHMMERELL, HH R iEF ggplot2 £(3.3.3 iA).
clusterProfiler £3,(3.14.3 it A%) 347 GO/KEGG ‘& %70 #. HFIH String %4 %1 Cytoscape % CISD2 Hik:
K 22 5743 1 #EAT PPI 2% 534

2.7. REHEXMSH

%F TCGA F A EEREAE A, FIH R 15 S GSVA £1(1.34.0 i)l ssGSEA HL3:% i 151
MMt T =L, SRA Pearson/Spearman AH2< /Mt H A W45 CISD2 (A<M, #5%|H Pearson/
Spearman AH5¢ R2%(r)
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2.8. GiitFEabE

R 144 “survival” A1 “survminer” #£47 Kaplan-Meier 775387 . 4=#848+43#1 4% F Graphpad prism
(8.0 Wt A)HEAT, KM t AR IGBR R K3 U7 Z2 00T . P < 0.05 N N2 7 B Giit e e

3. &R
3.1. CISD2 £ BLCA HHIFXIER

M TCGA B¥i eI e, SARmA4L4UHEL, CISD2 78 BLCA W& T (& 1(A)FE 1(B)). %
SR F W] CISD2 W] REFE BLCA i R R g #h4F o

100 *

|

|
oo
[ J

80—

[ J

CISD2 [ ik
Log2 (TPM+1)

o

T T
R4 Ji 9 26
(A) S5XTIRAAHLL, CISD2 7E BLCA H11#] mRNA FiA T =(TCGA BLCA H 1) RNA-seq i#%). H+, 414 4~ BLCA
FEAR 19 NMEERMALEAR . (B) qRT-PCR SL50 30 1L 57 bt i 28 5 i S 55 4123 CISD2 25 [l ) R 328 7K~ (Jd 55
#H41. n=8). Error bars {t7 means + SEM. 515 & 4L, P <0.05, ~p<0.001.

Figure 1. Expression level of CISD2 in BLCA
1. CISD2 7 BLCA FHyRIAKFE

3.2. BLCA B#rh CISD2 s 5linkmIES AL

H1F CISD2 7£ BLCA H I4E I i /RiE 2, CISD2 ik /KT 5l PRI BURFE (O AH S MEBIF 78 v LS Bh 3,
i1~ CISD2 7E BLCA #HEFIER . 455810, CISD2 F£ik/KT5 TCGA-BLCA B h4ERY . M7,
FGEF TNM R B AR AL 2 A DR (] 2(A)~(F)). Kk, CISD2 mlRES 5 T kit BLCA % it .
3.3. CISD2 5Ri&7E BLCA FFE 4T

AT THE CISD2 Fik{E BLCA HHGEIEA, FA1#4T 7 Kaplan-Meier A4770 4. &R EKH, 5
CISD2 flkKIAZHAHLL, BLCA HEmKIL CISD2 I il f5 58 (14 3(A)~(C)). #E—#, AT T BLCA

HE ) CISD2 1) ROC HiZk /3 #7, 4553 AUC > 0.8 (141 3(D)), M CISD2 1E ATl BLCA fi 3k f& i) 4>
THE S HA — R R
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Figure 2. Analysis of correlation between CISD2 and clinicopathologic data subgroups
2. CISD2 5k w32 B4 IE 4H H0 48 X 1 3 4
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Figure 3. Prognostic analysis of CISD2 in BLCA
[E 3. CISD2 7£ BLCA ShyFifs o4k

3.4.CISD2 EEThEEEE S

7£ TCGA-BLCA 1, ¥ CISD2 4% rh A i ik 73 A s RIS AR L H, FIH R i85 DESeq2 .4y
FriXPE 225 RIED T, 255 CISD2 m3RIA IEAH I T R AH 1 5 F 5 5l 47 GO/KEGG
RN PPI 2523 1T (141 4 A11E] 5). 55 CISD2 i3Ik IR KR 70 7 2 B AR AL BREAT e AR K IH 732
A5 S, $7~ CISD2 & K n] GEIE I I A I8 % & PR 3k oo kA2 R B AR
3.5. CISD2 5% & &iEK T Z g #) <8k

BATES R1BF GSVA BRI T CISD2 FRIA & 752540 BLCA H (1) 85 Fi 28 4 L2 i 7K F o
Pearson A 5S40 HTIESE T CISD2 ik 5 Th2 cells (r = 0.443, p < 0.001). Th1 cells (r = 0.200, p < 0.001). aDC
(r=0.183, p < 0.001). NK CD56"" cells (r = 0.156, p = 0.001). T helper cells (r = 0.144, p = 0.003). Tgd (r =
0.151, p = 0.002). Neutrophils (r = 0.104, p = 0.034). Macrophages (r = 0.124, p = 0.011)%% & & 3% [EAH5< %
% 15 Bcells (r =—0.103, p = 0.036). mast cells (r =—0.130, p = 0.008). NK CD56°"" cells (r = —0.168, p
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<0.001). pDC (r =-0.238, p < 0.001) &£ & 2 HAH KK R (15 6(A), &l 6(B)). Spearman 1% 73 #r 5 Pearson
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Figure 4. GO/KEGG enrichment analysis was conducted after CISD2 difference analysis in

TCGA-BLCA
[# 4. TCGA-BLCA 5 CISD2 £R 7 #if5i#1T GO/KEGG BEE N HT
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Figure 6. CISD2 expression was correlated with the levels of immunocyte infiltration in various tumors
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4. ¥ig

B PR i (BLCA) A2 A JR A Bl 22 432 Jirv g v A Uk T 15 470 Jiia (012 I i 22 R0 P g, EHE S b g DL P
PR HEA 26 11 £7[1].2020 4, £ BRkZ045 57.3 Jif5l BLCA Hr#fi2 il 21.3 i BLCA B HIET-[2].
Rtk FREIRESS AT SE) BLCA TS 70 FARicd), BAdkas BLCA MTiE A 9 & B EE IR L.

CISD2 7 LAl AR NI 80 S Rk . fER I E o . FLBE . R MEF A . &
T8 R A B RS MR T, CISD2 HIFRIA /KPR TH s, JF Hod & WlE 522 [17]-[24]. S £ BT
B, CISD2 #&ih\ Ay 1A 20 £ 4 A% A TS AH DS AT FR AR [17]; CISD2 I3 IA IS I 2= (i i3k 1if 41 e
AR BRI RE[15]; EfERRE 1, CISD2 (NAF-1)id ik SHEIGR AN T M. MR, mALFE R A1
e KNG 55 [19]. i RIE CISD2 FE N B RA TS IME, 7EXT 261 5] 5 20 ZVR 8 s AT S e 241
UL, RILE CISD2 RIS SHSRERI /1. 4325, FRBICRTIM IR IR R S IR R B A 00 1 REM
0] B R4 R NAF-1 7t — 53R B, NAF-1 KF-5 403458 2 1IEAH52[19]; FLX4T 196 1) HCC &3
HEAT IR CISD2 ik A 2 2 i AR B 43 BT R W, CISD2 (3R IA T AR B A A7 IS Tl S b 4, &
NAF-1 FKIA 18 2 LK CISD2 3k 1) 5 3 2R I HH 50 R R AR A A7 2R AR s IR B R %R (18] 318 3L CISD2
UUBRIE I Wnt/g-catenin 4% i 3 #H EMT [19]. fEE ASMIEFEH CISD2 SR R4 KIER REY],
REEE S U R . s B S At A AR R, HRik
LT o i e P i A e v o LRI

FEIXTRE T TAEH, FRATRIHAILEIEXT CISD2 BHT TG B 0ir. 455K, BLCA HH)
CISD2 mRNA 7KV i T AR PE S e 41 41, 3 H. CISD2 [ZRIE K5 IR A RPIRZS kg5 R i
AR A SE G IR S HOE W8 . 4k, AEAE it — PR B CISD2 ik BLCA 35 kA4
R I, BATMEEREZ W, CISD2 25 BLCA AR ELE, n/ENIAER TG LE ks E4, CISD2
2 5 BLCA g it e L IME 152 — 2D T30 IE

AT 047 7 CISD2 =3B 4L CISD2 (R iAd b 2 R ILRIE D TR E MK . 458, BLCA
H1 5 CISD2 FLFRIA IR/ B, AR 2 IEAH I 2 FAH 0%, #5 BLCA ik e WA A ek o,
55 CISD2 &3k IEAHIK 1) 7 1 3 5 AR AE AT e A A K R 152 44615 S il % . CISD2 X T-4EFRFE5 55 1 1)
FRAPE R E BN, 8587l (i R F 4 gu i AR K DR 73k, SR IO BeAT 4R 40 i A K R 7 32 4k
{55, R MIEERE . CISD2-Ca®*-£F 4E4 i A K N T 32 (5 5 38 0K — 15 5 Bl 7 B P g 0k g
W R FAEAS AR SR — D T FIER 2R

TSP IEAE S T SR A B KA, BEE RN E(BCG)MIE A, ik IRl =R IE
PGS e IR T RO EE T AR o 5 R IS W G B R A AURVRYT 2 MR, SRR . R
P R0 CE I B I e vh 0 S R S T R SR I e va T B 40 76 ABATIAE — 38 008 AR B s e 1 A
MRS, Bk, A 7B TR, ST T AR B BRI T g e o s A 7
[y 87 25 R AS R R BB, 2 T A R I A s A BIR T /K S (b CDA™ T 4 g . CD8™ T 4l i) -5 FH I S e A
B BT IT AR IEAH G . FEFRATIHF 78 7R & I TCGA-BLCA #5471 1) CISD2 ik /KT Th2 cells.
Thi cells. aDC. NK CD56°" cells. T helper cells. Tgd. Neutrophils. Macrophages %5 %% 4H % i 7K °F-
2IEME, 15 B cells. mast cells. NK CD56°"™ cells. pDC £ 5.# fiAHoko R, XLELLE L LI CISD2
(4] e 228 AT DU L 2 5 G % A0 M IR T K TR e 4E BLCA BB 35 R 1 e e iR B8, I A ml BE 4
BLCA i Ju e i £ st R FRIEA T IR T RO A B 3 1 PG« X — 45 RIE MRSk B, CISD2 Xt
BLCA IRt bR 53 v o s A R AR B A T2 AR L, (ELASAE IR S vy 7 s ise— B it 7t

WAMFH L2, CISD2 if g2 BLCA MIF/ETIUG 70 T AR . CISD2 FI&HE 3 B R FHIETAL
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BIT L. ARG MR G 5 A B 7 N L — B0 98 CISD2 7E BLCA HITER, &4 i
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