Advances in Clinical Medicine Ii/REE2¥3E &, 2025, 15(6), 1725-1742 Hans XM
Published Online June 2025 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.1561909

ETEYRERFESHIMRPSIFTRIEAEBEMG
MR ERX R

myw, MAE

BB, IR
HESE AP DS (T B T T SLEE B AL AR, IR

ks H B 202545 H27H ;s A B 20254F6H19H; KA H#: 202546 H27H

R

H 8 BRI RRLiZ B4 5S35 (MRPS35)7E B YR F IR E A H 5 BBk KW EAHE . T)5 /3R

B2 ERXR. ik FKATIMER. GEPIA. TCGA. GTEx. Kaplan-Meier Plotter. STRINGH{3E EH
GeneMANIA¥(#E 450 B & P MRPS35HIRIEER . FUSHER - EARME/ERAML . #—BMNH
UACLAN(#% 4> HTMRPS3 517 B 38 WA 1 Rk, B J5FF CCLESE E 4T MRPS357E B /@41 i R
fIZIETE M. 8l cBioportal FIUACLANIR I 7 MRPS3 538 44 22 B2 Al R L4k K PAE B & . @
HE AR (GO)MRHEREEFAE B2 (KEGG) i RMRPS357E B & 1 f6 2 5K T se = 5
K. BJ5, FRT —FETMRPS3ISHTUGHERL, BT i R0 1R 4K it 52 8 & TAERHE (ROC) Hy
LKL T HR(AUC)HAT . 45538 : BIFFEIESL TMRPS35E BEAR P RRIE, BEERKMEEMR
FH3%(P <0.05), MRPS35EA R R FREKFHAMFE. FE, MRPS35MZEE 4. DNAFEAL.
SFE MR R, 50 EMRE BHR. KEGGEES R RMRPS35 KR RIA S 41 5
SR M RIS 58 EAE 5% . B AP MRPS35% % 5 B B I W BASE AR 3R R : MRPS35%
RIES MBS EE (GHR). WELEEB (NI )RR 43 (SH3#H) 2 MR (P < 0.001, P < 0.001, P
=0.007). Bt4h, CoxZHEBHAHKMRPS35HE N BB B & T B WE R (P=0.031). FiE
HERY M4 C-index590.734 (95% CI, 0.693~0.775, P = 6.9e-29), A BB NTHIMPRS35 B & B 7K
PR, 45i8: MRPS3STEEEHHERE, HESERBBEENTE. SFRE NS4 & 25 AR,
ERRRE—AMBERBUSIREY RIGTTH S .

K"
B, MRPS35, £WHEW, WE, WITHER, £UEEBEMT

The Relationship between Expression of
MRPS35 and Prognosis and Tumor
Microenvironment in Gastric Cancer Based
on Bioinformatics Analysis

M AR

SCES|F: BREANS, MRAEZE. BETAEME BT MRPS35 ik 5 B R TS AR SR BE O R D). RIS IR,
2025, 15(6): 1725-1742. DOI: 10.12677/acm.2025.1561909


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.1561909
https://doi.org/10.12677/acm.2025.1561909
https://www.hanspub.org/

s, WA

Zhaohan Wei?, Xiangjun Xie2*

!Qingdao Medical College of Qingdao University, Qingdao Shandong
’Department of Gastroenterology, Qingdao Hospital (Qingdao Municipal Hospital) of University of Health and
Rehabilitation Sciences, Qingdao Shandong

Received: May 27, 2025; accepted: Jun. 19%, 2025; published: Jun. 27t, 2025

Abstract

Objective: To investigate the expression of mitochondrial ribosomal protein S35 (MRPS35) in gastric
cancer and its relationship with clinicopathologic features, prognosis and immune microenviron-
ment of gastric cancer. Methods: TIMER, GEPIA, TCGA, GTEx, Kaplan-Meier Plotter, STRING database
and GeneMANIA database were used to explore the expression pattern, prognosis and gene-protein
interaction network of MRPS35 in gastric cancer. The UACLAN database was further applied to ana-
lyze the expression of MRPS35 in gastric cancer subtypes, followed by the CCLE database to analyze
the expression of MRPS35 in gastric cancer cell lines. The significance of MRPS35 genetic alterations
and methylation levels in gastric cancer was explored by cBioportal and UACLAN. The possible func-
tions and signaling pathways involved in MRPS35 in gastric cancer were suggested by Gene Ontology
(GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) analyses. Finally, a prognostic model
based on MRPS35 was developed and evaluated by calibration curves and area under the curve
(AUC) of time-dependent subject operating characteristic (ROC) curves. Results: The database con-
firmed that MRPS35 was highly expressed in gastric cancer tissues and negatively correlated with
clinical prognosis (P < 0.05), and the expression level of MRPS35 varied in different cell lines. Mean-
while, the gene mutation, DNA methylation, and heterogeneity of MRPS35 affected the anti-tumor
immune effects and were also closely related to immune cells. KEGG enrichment results suggested
that the high expression of MRPS35 was associated with signaling pathways related to cell prolifera-
tion and immune response. By analyzing the correlation between MRPS35 expression and clinico-
pathological features of gastric cancer, it was suggested that the high expression of MRPS35 was sig-
nificantly correlated with the degree of tumor differentiation (G grade), lymph node metastasis (N
stage) and tumor stage (S stage) (P < 0.001, P < 0.001, P = 0.007). In addition, Cox multifactorial re-
gression analysis identified MRPS35 as a key influencing factor in the prognosis of gastric cancer pa-
tients (P = 0.031). The overall C-index of the prognostic model was 0.734 (95% CI, 0.693~0.775, P =
6.9e-29), which is expected to be a predictive model for the survival of patients with gastric cancer
with MRPS35. Conclusion: MRPS35 is highly expressed in gastric cancer and is associated with the
prognosis of gastric cancer patients, various types of immune cells and immune responses, and is a
potential prognostic marker and therapeutic target in the future.
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Expression of MRPS35 in STAD based on histological subtypes
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Figure 1. MRPS35 expression in tumor tissues, normal tissues, gastric cancer subtypes and gastric cancer cell lines. (A)
MRPS35 expression in pan-cancer (TIMER database); (B) Expression of MRPS35 in pan-cancer analyzed by TCGA/GTEX
database; (C) Differential expression of MRPS35 in gastric cancer subtypes (UACLAN database); (D) Differential expression
of MRPS35 in cell lines (CCLE database) (P < 0.05, P < 0.01, ™P < 0.001, P < 0.0001)
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Figure 2. Mutational characterization analysis of MRPS35. (A) Mutation types of MRPS35 and distribution in different can-
cers; (B) Mutation hotspots of MRPS35; (C) Frequency of MRPS35 mutations in pan-cancer (cBioPortal database); (D) Cor-
relation between MRPS35 methylation and expression
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Figure 3. Correlation between MRPS35 expression and immune infiltration. (A) Correlation between MRPS35 expression
and immune infiltration levels in 38 human cancers using TIMER; (B) Correlation between MRPS35 expression and immune
infiltration level in 38 human cancers using XCELL. (P < 0.05, P < 0.01, *P < 0.001, *™P < 0.0001)

3. MRPS35 ik 5 a2z @M. (A) £ TIMER £ 38 fi A 2B MRPS35 Rk 5 R & =iEKkEZ
[EJH9FE 1 (B) 1/ XCELL /Y 38 i A 285 AEh MRPS35 ik 5 &2 Kz @8 M. (P <0.05, P <0.01,

P <0.001, P < 0.0001)
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MRPS25

(B)

Figure 4. MRPS35 interaction network at the gene and protein level. (A) Gene-gene interaction network of a single MRPS35
(GeneMANIA database); (B) Protein-protein interaction network of a single MRPS35 (STRING database)

& 4. MRPS35 ZEEFEMEHERKFE ERHEEERAMLE. (A) B MRPS35 FIEE - EEEEEAML(GeneMANIA
BEEE); (B) B4 MRPS35 HIRHAR - ZERMEEIERMLE(STRING HiEE)

3.5. MRPS35 A RIEM4E YZFEThEE

TERIPEKT |, 5T CPTAC $i#i4E, MRPS35 7E & 1 i1 RE R I 535 22 5 (5 5(A). AT
#4400 GO Fl KEGG & 150, RATHIH GEPIA ¥4 FE R L 1 B 5 MRPS35 AHCIIHT 50 MH
IEEH . GO 73 #r4h FAFSE, MRPS35 FES 5t AEY) &G fE . IRAEYE oL 2. IR R, 2ok
WERARE S QR RARRIEE (K 5(B)). 1 KEGG 45 R4/~ MRPS35 %5 555 JEikt-
tRNA AY)6 il KBt RNA &8, ARl 4E . ARtk &R & i@ s (141 5(C)). &2, MRPS35
TR B e e e b R B OCE IR .
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Figure 5. Proteomic and biological function analysis of MRPS35 in gastric cancer. (A) Proteomic level differences of MRPS35
gene between gastric cancer and normal tissues (CPTAC) (red indicates gastric cancer tissues, blue indicates normal tissues);
(B) GO enrichment analysis of the top 50 similar MRPS35-related genes in gastric cancer; (C) KEGG enrichment analysis of
the top 50 similar genes associated with MRPS35 in gastric cancer

B 5. B# MRPS35 MEARBFEMEYZINGENH. (A) BRMEFHL(CPTAC)ZIE MRPS35 EEMERRA
FKRFPERUABRTEREALR, EERRTIEFEHER); (B) BE+ MRPS35 tHXH]T 50 MEMEREM GO B&E7H;
(C) B+ MRPS35 13RI 50 MEMEE R KEGG EE ST
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3.6. MRPS35 7£ B & FR Rl AR 45 1E

FABEHE— PRV T MRPS35 Rk /K15 B IRARRHEK R &R, 45RER, MRPS35 Rik/K- -5
D ARE(G ) RIS LR (N 2 1) A0 M 43 BA(S 4 1) . 3 AH 5% (P < 0.001, P < 0.001, P = 0.007),
B BFER . T AR TS BT 70 1) . Az b et (M 73 1) o< (P > 0.05) (4 1).

Table 1. Relationship between MRPS35 expression level and clinicopathologic characteristics of gastric cancer patients [n

(%)]
%< 1. MRPS35 RiIAKF S BREEZIGRFBIEIFIEA X RN (%))

I R 9 B AR AIE BEHE(n) MRPS35 f5#&i1&(n = 177) MRPS35 fik ik (n = 177) P
(%)
>65 195 112 (63.28) 83 (46.89)
0.451
<65 159 65 (36.72) 94 (53.11)
g
I 73 38 (21.47) 35 (19.77)
LN 10 6 (3.39) 4(2.26) 0.162
SEIUN 223 100 (56.50) 123 (69.49)
5
5 229 113 (63.84) 116 (65.54)
0.894
S 125 64 (36.16) 61 (34.46)
T 73
T1+T2 84 33 (18.64) 51 (28.81)
0.831
T3+ T4 270 144 (81.36) 126 (71.19)
N 4311
NO 67 12 (6.78) 55 (31.07)
<0.001
N1~N3 287 165 (93.22) 122 (68.93)
M 71
MO 327 162 (91.53) 165 (93.22)
0.138
M1 27 15 (8.47) 12 (6.78)
G
Gl 60 3(1.69) 57 (32.20)
<0.001
G2 +G3 294 174 (98.31) 120 (67.80)
S 43
S1+8S2 210 78 (44.07) 132 (74.58)
0.007
S3+54 144 99 (55.93) 45 (25.42)

3.7. MRPS35 RiA#E BEPHIFE M E R FEREME T
X BTG, BATRE B S BRI AEHEAT SR R e 2 & COX 7 #r, LA E COX 7 Hréd
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REIR, MRPS35 HFIAE BN OS AHK, Bhsh, . TNM 303, S ARERE & S 43 W 2 1 e (R 73
JERE, BEEHE—PAT 2R COX /i, &RELR, MMUFEE . S 74k MRPS35 K1k /K15 B @ fil )5
FHOR(R 2), IXELLESE T MRPS35 15 5 ik e il EEAE A . FEHERRE R St 22 R B I LR —5
PEFREUE, RATE MRPS35. i, TNM 703, A A0FEE & S 43 1% 4 3 nomogram B H1 (14 6(A)), &
A RAAK C-index 4 0.734 (95% ClI, 0.693~0.775, P = 6.9e—29). [ifi 5 & vH B (1% 6(B))iF 2 nomogram &) 7
M5 SRl 2 [ BAA R —8E. B8N OS 1 1 45, 3 4FA1 5 4 AUC 4 0.820 (95% CI,
0.710~0.940). 0.760 (95% ClI, 0.680~0.840)#1 0.750 (95% CI, 0.690~0.800) (/4] 6(C)). FHit, %:T MRPS35
(1) nomogram [EI7E 15 J A2 A7 45 R 7 Th B S I T e v, B SO TN MPRS35 15 i 38 AR A7 1
RERY . HE— AR T RIS [F] XU 2L Kaplan-Meier B2 (/4] 6(D)) 2o 1w UK L RIMIG XU 28 22 18] F)
A ES.

Table 2. Univariate and multivariate Cox regression analysis of different parameters on OS in gastric cancer (n)

2. BEAESHX 0S WBEERMEE R Cox EYA5Hi(n)

5 HRZE T ZRE T
W PRAEAE BE R (n)
HR (95% CI) P HR (95% CI) P
FE ()
>65 195
1.461 (1.039~2.053) 0.029 1.206 (0.844~1.724) 0.304
<65 169
itk
DI 73
VDN 10 1.502 (0.842~1.313) 0.657
SFLIUN 223
5
5 229
1.428 (0.993~2.052) 0.055
g’y 125
T 433
T1+T2 84
2.219 (1.382~3.563) 0.001 1.432 (0.856~2.396) 0.172
T3+ T4 270
N 433
NO 67
3.369 (1.771~6.409) <0.001 1.610 (0.804~3.224) 0.179
N1~N3 287
M 4> #
MO 327
2.564 (1.544~4.258) <0.001 1.711 (0.992~2.950) 0.053
M1 27
G 7k
G1 60
41.493 (5.801~296.736) <0.001  27.395 (3.765~199.309)  0.001
G2 +G3 294
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S 43
S1+S2 210
3.503 (2.485~4.937) <0.001 1.952 (1.307~2.915) 0.001
S3+ 54 144
MRPS35 ik
fi& 177
N 2.438 (1.704~3.489) <0.001 1.283 (1.070~1.538) 0.031
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Figure 6. MRPS35-based prognostic model and its evaluation. (A) A nomogram predicting overall survival in patients with
gastric cancer disease; (B) A nomogram calibration curve predicting 1-, 3- and 5-year overall survival; (C) Time-dependent
subject operating characteristic curves for predicting 1-, 3- and 5-year overall survival based on the nomogram; (D) Kaplan-
Meier survival curves for gastric cancer patients in different risk groups

6. T MRPS35 MIFEHEE K EHITMN. (A) FUNBEEREESEFEMN nomogram; (B) FUll 1 4. 3 FM5 &
BEFERM nomogram B ERZE; (C) & nomogram FUR 1 &, 3 F50 5 F R FRAEERSE iR & TIEHFE
fhik; (D) A RIXGLE S 2B E B Kaplan-Meier £ 7%k
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4. ¥1ig

MRPS35 J& 28 R AL R /INEIE 2 B 40 XA R Ttk 12p11.22 |, wis— N EAEH
J =R . MRPS35 fE4H I h#y A B (1, Rl R EERAR E AR AT . B 1L 11
LRIV (BB A 2 R A S AL R Ak (OXPHOS) il Z i i i WIS IR, Wb o, 2R A A% 0 At = it T 5
BRMARGR[12] o BIF T2 BF g 200 7™ B AR 2 R A4 S AL T BRTH(OXPHOS) R 4i sk HL e &, 1fi MRPs &
OXPHOS R4t F, =5 OXPHOS R AWM, JF5 7% M A (ROS) A 1A 2[13]

IR TR R RS TARC Y E X EE, B CKE LT R EY T MRPS35 £ fl 257 (1)
Jee i v ) S SR OA A RN [14]-[17] fEAHFFTH, MRPS35 7E BLCA. BRCA. COAD. KICH. LIHC.
LUAD. LUSC. PRAD. STAD il UCEC HRikEim. Ak, AT — B85 T MRPS35 55745 2 [H] 1]
KRR, &5 FHLRTEOPHL b7 s A T2 e  Je Bt A 1S 2 09 1) 97 A5 43 il 7.02% 6.35%- 4.35%
M 4.34%. b5, MRPS35 Kis g+ DNA HELZEUIFHOC, JGHZS STAD Hi) DNA HIEEAL 2 7
FHK . TMB Il MSI 2 J it Sk & sl A AR M br £ [18] [19]. BEAEA TR, MRPS35 mfths
“War-burg R” A 2¢, RIS M ZE SR KA T R H s bR A 2 (VL 2 [20]. A R Fiddn, Hhsk
MRPS35 5% 3 [A] 5 21 i ) 2t R o e 4 B R 1 2 B AR 9%, 17 Ik S 2 Jl i 1A 4% p21WAFL/CIPL,
p27Kipl A1 p53 Sk K HEMEH[21] [22] #EHRiE, MRPS35 A { i e K] p21. p27 ik, 33617 #00al frb Jmd 4
Ms s, Er et E-E R BERIA, S0HI R gE L b R - RIS A, T 0 R R A P PR B R AR 22 e
71[23]s AHFFLLER EIR, MRPS35 FRIA K5 NP (1) G 2 40 f iz i 3 VA 6 o

BEAh, BATRIL MRPS35 I 7KF 1 PR 2 CBE M ACI TS (R &, 5RUF IS AR R g A OGS
ROC WhZAE NiZWibr VBT RE J1 5611 CAE R ESCER P HE, A7t ROC iz iix, MRPS35
BN B R ISW R ER Y, BB R AR . RATIE KL MRPS35 IRk GC
YT AR 5, AE B RE LI R SH10TC & MKN1 HE ERIE, M7E LMSU 40 & ih FiE A,
MRNA FIE/KF E 5 ST 3 (MRPs H 55 UL L Rl 508) L K2 DNA IR F B ARG . GO 40 #ir
ZERUESE, MRPS35 EZESHEGAY G ROIFE . A G SOIRE . IARBIE R . Zobiik e B i 2 A1
LR R LR AR RH PR IE A4S . 1T KEGG & 4245 /8 MRPS35 £ 2 5 R H-tRNA A& K K
HEE. RNA s, AREEE. B A YA 458 % .

BBUSMET S, MRPs S e AR A S RN A IbrE[24]. EARMTH, ZHE COX
DTG RN, WHREE. S 48 MRPS35 RKIA/K 5 BTG, biE, RATERRELE KM
T MRPS35 [T 5 15 84 T B A A7 10 . H AT MRPS35 JERIR DB 78, Kok T e RCRTR YT B
(T FE A 1TV

LR, AW AE 0T T B MRPS35 BRIk JERZ 54, DNA ML, G s
Ak K TGS, MWAEYIE B2 H R T MRPS35 [IRiE S HmIGHRIB N R 2 MR, £HT
MRPS35 1> B i UG FG T IV A AL Whs 640 B i (R 5% . IR DT 7 4h %6 1 AT 1% MRPS35 & B ¥
oS AET , (RADAAAE — SN — 3z kb B, BRATRBEFL T MRPS35 5 RNA &1 SufeiRiiE 2 (Al
KZ, HATHRIEL LRI UE MRPS35 X 4l Dhae i gzm . Hik, RE T MRPS35 )44k B2 B
R A HE R T A — S50, (RS R AL T AR5 B, = JOUREIE R A Z1 B 48 E, TR
et E RS E, RS BIRAMF T RAESE. Bhah, MR 7T MRPS35 & [R5 25901697 %UR 2 8] 1)
K. BJa, AW T ERERAR N ARSI RAT 5T MRPS35 78 5 % H i - THL .
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