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Expression and prognosis analysis of MRPL12 in lung adenocarcinoma
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[Abstract] Objective: To analyze the difference of expression of mitochondrial ribosomal protein L12 (MRPL12) in lung adenocarcinoma (LUAD) and
normal tissues and its influence on the prognosis of patients, and predict its biological function. Methods - The expressions of MRPLI2 in different cancer
tissues were analyzed by The Cancer Genome Atlas (TCGA) using the tumor-infiltrating immune cell analysis database TIMER and GEPIA (gene
expression profiling and interactive analyses) server. The expressions of MRPLI2 in different types of cancer were analyzed by Sangerbox bioinformatics
platform. Cox regression and Kaplan-Meier survival analysis were used and the hazard ratios (/R), the 95% confidence intervals (C/) and the Log-rank P
values were evaluated. The LinkedOmics database was used to identify the genes associated with MRPLI2 expression. The DAVID database was used for
the enrichment analysis of Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway. The transcription levels of MRPLI2 in cells were verified by
quantitative PCR (qPCR). Results* MRPLI2 was highly expressed in many cancer types. But only the LUAD patients with high MRPLI2 expression had
lower overall survival (OS) and disease-specific survival (DSS). The expression of MRPL12 protein increased with tumor stage and individual tumor
grade. The genes negatively related to MRPLI2 were enriched into several cancer-related pathways in LUAD gene expression data set, including
pathways in cancer (P=0.000), proteoglycans in cancer (P=0.000) and non-small cell lung cancer (P=0.000). The mRNA expression levels of MRPLI2 in
the LUAD cells (H1395, H1975 and HCCS827) were higher than that in the normal cell (Beas-2B), and the difference was statistically significant (P<
0.05). Conclusion*The LUAD patients with high expression of MRPLI2 may have poor prognosis, and thus MRPLI2 can be a potential biomarker and
potential therapeutic target for LUAD.
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# 1 L12 (mitochondrial ribosomal protein L12, MRPL12)
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GEPIA (gene expression profiling and interactive analyses)
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HCC827) H & 10% a4 Myl fl 1% SRR -HHEEN
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Expression [log,(TPM+1)]

4r i
2k
or = ! L= L r ¥ L
BLCA CESC COAD LUAD LUSC UCEC
num(T)=404 num(T)=306 num(T)=275 num(T)=483 num(T)=486 num(T)=174
num(N)=28 num(N)=13 num(N)=349 num(N)=347 num(N)=338 num(N)=91

Note: A. MRPLI2 expression levels of different tumor types in the TCGA database detected by TIMER database. ACC—adrenocortical carcinoma; BRCA—breast carcinoma;
CHOL—cholangiocarcinoma; DLBC—diffuse large B-cell lymphoma; ESCA—esophageal carcinoma; GBM—glioblastoma multiforme; HNSC—head and neck squamous
cell carcinoma; HPV—human papillomavirus; KICH—kidney chromophobe; KIRC—kidney renal clear cell carcinoma; KIRP—kidney renal papillary cell carcinoma; LAML
—acute myeloid leukemia; LGG—brain lower grade glioma; LIHC—Tliver hepatocellular carcinoma; MESO—mesothelioma; OV—ovarian serous cystadenocarcinoma;
PAAD—pancreatic adenocarcinoma; PCPG—pheochromocytoma and paraganglioma; PRAD—prostate adenocarcinoma; READ—rectum adenocarcinoma; SARC—sarcoma;
SKCM—skin cutaneous melanoma; STAD—stomach adenocarcinoma; TGCT—testicular germ cell tumor; THCA—thyroid carcinoma; THYM—thymoma; UCS—uterine
carcinosarcoma; UVM—uveal melanoma. B. MRPLI2 in different cancers compared to normal tissues in the GEPIA. TPM—transcripts per millon; T—tumor; N— normal. *P
<0.05, **P<0.01, ***P<0.001.

1 MRPLI2 R RAE P HI B R KT

Figl Expression levels of MRPLI2 in different cancers

2.2 MRPLI2 % LUAD (35 A7 10 5% ) (disease-specific survival, DSS) FJAHEMH G52 X

MR AR fith i 20 21 i MRPLI2 1 mRNA 53819 22 5, (K 2A. B). Kaplan-Meier ifl £ 5 Cox [8] 9 43 #7 &% 5 —
FATHE— 2B o3 T ik B 2 MRPLI2 K S PUR ML B, LUAD 3% MRPLI2 {545 2401 OS L) & DSS #%4¢
F o dlad Cox M ARIAL /3y Hr MRPLI2 53X 6 FifidE Bilf5s % (&l 2C. D). MRPLI2 ) % i5 5 BLCA. CESC.
()%, 1£ LUAD " MRPLI12 335784k 5 Wim Ak A= 17 COAD. LUSC. UCEC & # OS 1 DSS [ 3¢ R L Gi i
1 (overall suivival, OS) Fl ¥ J% 4 =7 ¥ 4= f2 M} =X,
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Tag Sample Size P value Hazard Ratio(95% C1) A
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CESC [ ssvonnmannsass | I | 291 0792 0.96(0.69,1.33)
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LUAD b | B ! 500 0.003 1.32(1.10,1.59)
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Note: A/B. Forest plot displaying univariate Cox analysis of MRPLI2 expression. C/D. Kaplan-Meier survival curves comparing the high and low expression of MRPLI2 in

LUAD. A/C. OS. B/D. DSS.
2 LUAD E#H MRPLI2FRIES OSFIDSSHIX R
Fig 2 Relationship between MRPLI2 expression and OS and DSS in LUAD patients

2.3 MRPLI2 IR KT

T 5 3E MRPL12 ¥ LUAD 4 20 (1926 (4 3215 7K 7 &
SimAEE SRR, FATIN UALCAN B i /-3 F
20 5% [ i PR 25 1 5T 20 i 98 43 B Br 2 (Clinical Proteomic
Tumor Analysis Consortium, CPTAC) #Y%E 3&ik K4l ik
F143 01 & B : MRPL12 78 LUAD 414U 1 25 11 % 3k K OF
BEEGTEFHL (F3A); M0 5, MRPL12ZE
FIRBKE G (B13B) s AR R 73 1919 MRPL12 2 1
RIKKFBE R TIEWHL (K30).

2.4 MRPLI2 M FIEPI 0 Bi
3@ 37 LinkedOmics %% 4 J& 4> #F LUAD 41 41 h 5
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MRPLI2 Fik MR, L P<0.01, 7>0.4 8 r<-0.4H
BEBR, JEAEEREN 1091 A IE A SCFE IR 1 126 A6 A 5 3
K (Kl4A). MRPLI2[NZRIKS5MYCEiGHE M2 (MYC
binding protein 2, MYCBP2) £ HifX (=-0.695, P=
0.000, K 4B) , 5 ANAPCII (anaphase-promoting
complex subunit 11) & 1E A & (,=0.840, P=0.000,
K4C). R T 58 MRPLI2 ) Ehfig, FAT1H DAVID %4
JFEHEAT KEGG i i & 420 . Horh, 5 MRPLI2 %3k i
AH G I 36 DR 4R B e E . (P=0.000) . J88AE 2K 11 3R
(P=0.000) . AE/INAIMIATIEE (P=0.000) &5 J ik HH 5 14 3 ¢
(E15), 5 MRPL1233KFEA AR K KEGG i #% & 4253
UIEGE VSN e o3 =
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Note: A. The difference of expression of MRPL12 in normal tissues and LUAD tissues. B. The difference of expression of MRPL12 in LUAD tissues with different tumor
grades. C. The difference of expression of MRPL12 in LUAD tissues with different tumor stages. ©“P=0.000, compared with the normal group; 2p=0.040, compared with the

grade 1 group; P=0.000, compared with the grade 2 group.
El3 LUAD AZAH MRPLIZMEBRIZKTESHEKFESHMXR

Fig 3 Relationship between protein expression of MRPL12 and clinicopathological parameters in LUAD tissues

2.5 qPCR¥5UE MRPLI2A:A0NE P iy 3 ik

FIF qPCR J7326:M MRPL 12 4E NAEH Al F Rz 400 (Beas-
2B) FIALUAD4iM (H1395, HI975, PC-9 FlIHCCS27)
PRI, R ER (K 6), MRPLI2TE LUAD 41/
(H1395. H1975FIHCC827) "1/ mRNA %% 57K -1 F1E
WM (Beas-2B), ZFHAFGFI#E L.

3 itie

i 98 5 DL 4 S B AR /N AT (non-small cell
lung carcinoma, NSCLC), NSCLC 3 43 A i IR 41 Jifg 4 |
TN AR AR AR I IR 24 50% B fili g AR B2 Bk
LUAD ", i1 F K 2508 & 02 e B 1 2 i ok
L3t TR BUIHAIT AR IRTT (UIT) SFLRRIRITE .
H S AR AFARAMAR MR AL 15% 0 ST4EkK, Ao TR
MR, g TR MRS IR T SRR T I R R .
NSCLC W. B! (36 7 i e AR K AR BE 175345 T F — QI 7
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(next generation sequencing, NGS) AKX 43T HIHAYFL
R filn, KEEKKEFZAK (epidermal growth factor
receptor, EGFR) [ % R ¥ i 7E 62% 1Y NSCLC i %
ik, FHSHREMHEMG, LR JE (osimertinib)
AR A EGFR HE [ 400 1 77 4 76 e 0] NSCLC (3 TR I7
o e A, SRR K R A v 6 T R AR A
(median progression-free survival, mPFS) #EK %] 18.9
ANH P SAN, EEE A2 B S H )R (Food and
Drug Administration, FDA) 7 2017 4F- by [a] 25 P4 bk 1 95
B (anaplastic lymphoma kinase, ALK) i 5) {6 % 25
Jé (ceritinib) F T 3477 ALK BH 4 (9% % NSCLC # & |
TRIT B MR 3RIE 5 73%, RAEGEAITRI 246500 Y
KL, VA7 0 R0 & B 25T e R Id s 16 97 oA
YR o Ao P v O e 7 A R DR A 2 9T, B R R Y
ik AR FHFAERE S G RAEAS 00 B S B 5
23R Z W LE AR S AT R AR . TCGA B 1%
W T NS R e SO R A L 2048 55 . mRNA R

SRR BEERRD L 2021, 41(8) (G
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Note: A. The global MRPLI2-highly-correlated genes identified by Pearson test in LUAD cohort. B/C. Heat maps showing top 50 genes negatively (B) and positively (C)

correlated with MRPL12 in LUAD tissues.
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Fig4 MRPLI2 co-expression genes in LUAD tissues based on LinkedOmics database
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Note: cGMP-PKG—cyclic guanosine monophosphate-protein kinase G; PI3K—phosphatidylinositol 3-kinase; JAK-STAT—Janus kinase-signal transducer and activator of
transcription. Circle size represents the ratio of the number of genes enriched into a certain pathway to the total number of the related genes.
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Fig5 KEGG enrichment analysis of MRPLI2-negatively-correlated genes in LUAD tissues
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Note: "P=0.040, ®P=0.010, “P=0.009, compared with the Beas-2B cell.
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Fig 6 The mRNA expression levels of MRPLI2 in cell lines
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