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Background: This study had the goal of investigating whether an association exists between the prognosis
of patients with colorectal carcinoma (CRC) and the neutrophil-lymphocyte ratio/prealbumin ratio (NLR/
PA) and methyltransferase-like protein 11B (METTLI1B) expression.

Methods: First, the differentially expressed gene METTLI11B was screened in The Cancer Genome Atlas
(TCGA) database, and the expression of METTLI1B was verified in the GEPIA (Gene Expression Profiling
Interactive Analysis) and TCGA databases. The clinical information of 100 patients who underwent CRC
surgery at Jiangsu Cancer Hospital was retrospectively evaluated. Immunohistochemistry was used to further
analyze METTLI1B expression in CRC tissues from the patients. Patients were monitored for 3 years to
assess survival. The Kaplan-Meier technique and log-rank test were employed for single-factor survival
analysis; for multifactor analysis, the Cox regression approach was adopted. Nomograms were built for
internal verification.

Results: METTLI1B expression was higher in cancer tissues than in neighboring normal tissues. Significant
differences were observed regarding body weight reduction, CA199, serum albumin, chemotherapy use,
and the incidence of vascular cancer thrombus between the low and high METTLI11B expression groups (all
P<0.05). After 3 years of follow-up, 69 patients were alive and 31 patients had died, translating to a 31.0%
mortality rate. The progression-free and overall survival of the low METTLI11B expression and low NLR/
PA groups were significantly superior to those of the high METTLI1B expression and high NLR/PA groups,
respectively (all P<0.05). Cox regression analysis revealed NLR/PA and METTLI1B to be independent
risk factors for CRC development, and tumor size and chemotherapy also had independent effects on CRC
development. Our nomograms’ c-index was 0.8493, indicating a reasonable accuracy of the prediction model.
Conclusions: Increases in NLR/PA and METTLI11B expression are linked to a poor prognosis of CRC.
NLR/PA combined with METTLI11B has a certain prognostic value for CRC. Moreover, METTL11B has

the potential to be a new predictive biomarker and therapeutic target for individuals with this disease.
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Introduction

Colorectal cancer (CRC) is a common gastrointestinal
tumor that occurs at the junction of the dentate line
and rectosigmoid colon, and presents with polypoid and
ulcerative foci (1,2). According to estimates released by
the World Health Organization’s International Agency
for Research on Cancer (IARC), the global incidence of
new CRC cases exceeded 1.91 million in 2020, which
accounted for 1/10 of all new tumor cases worldwide and
made CRC the third highest ranking cancer worldwide (3).
Although a number of studies have provided a large number
of prognostic schemes and corresponding interventions
to improve the prognosis of patients with CRC, the
overall survival rate has not improved (4). Therefore, it is
particularly important to find simpler and more efficient
biomarkers to predict the prognosis of patients with CRC.

Recently, the immune status and nutritional status of
cancer cell hosts have been linked to tumor progression (5-7).
Representative factors are involved in tumor biological events
through indirect or direct interaction with the tumor, and
many researchers have assessed their use as biomarkers. To
date, many studies have explored predicting the postoperative
survival time of patients with CRC using these markers,
including the platelet-to-lymphocyte ratio (8), neutrophil-
to-lymphocyte ratio (NLR) (9), derived neutrophil-to-
lymphocyte ratio (ANLR) (10), serum albumin (11), and serum
prealbumin (12). NLR and dNLR are calculated differently.
NLR = absolute value of neutrophil count/absolute value
of lymphocyte count. dNLR = absolute value of neutrophil
count/absolute value of leukocyte count - absolute value of
neutrophil count. In recent years, the immune status and
nutritional status of cancer cell host have been reported to
be related to different tumor progression, and lymphocytes
can also reflect the immune status and nutritional status of
the host. Therefore, we chose NLR with more factors, which
can also conduct more accurate research from more angles.
Differentially expressed genes (DEGs) were determined
based on the criteria of [log2FCI>2. Using Ilog2FCl>1
standard that gene screening is only have the differentially
expressed genes. By raising [log2FCI value, we found that
more differentially expressed genes were screened in the
pre-experiment. Therefore, we according to 11og2FCI1>2 to
determine the DEGs, rather than [log2FCI>1.

It is more accurate and efficient to assess the prognosis
of patients with cancer from the perspectives of immune
status and nutritional status. The neutrophil lymphocyte
ratio/prealbumin ratio (NLR/PA) is a combined index of
immunological and nutritional factors that has so far only
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been studied in esophageal cancer (13); it has yet to be
analyzed and reported for other cancers.

Human methyltransferase-like (METTL) proteins are part
of a big protein family that is defined by the binding domain
of S-adenosyl methionine, which is the cosubstrate for
methylation reactions (14-16). Although some representatives
of this protein family have been identified as DNA, RINA, or
protein methyltransferases, the majority of METTL proteins
have yet to be identified. Previous studies have shown
that while methylation can directly affect the chromatin
organization and regulate gene transcription, it does not lead
to gene mutations (17,18). Methyltransferase has also been
linked to the development of hereditary illnesses, tumors, and
metabolic disorders (19-22). METTLI1B is a member of the
METTL family that has so far been poorly explored and has
yet to be investigated in CRC.

Therefore, this study had the goal of investigating whether
an association exists between the prognosis of patients with
colorectal carcinoma (CRC) and the neutrophil-lymphocyte
ratio/prealbumin ratio (NLR/PA) and methyltransferase-
like protein 11B (METTLI1B) expression. The highlight
of this study was mainly to screen the differential genes of
colorectal cancer from TCGA database, and to screen the
METTLI1B with high differential expression significance
from the differential genes, At the same time, combining the
two aspects of immunity and nutritional status, we selected
the serological parameter NLR/PA that is easiest to obtain
in our clinical work. The prediction model based on these
parameters can help clinicians identify high-risk patients in
a timely and accurately after operation, and provide timely
and reasonable treatment options. These data have good
universality and practicability. We present the following
article in accordance with the REMARK reporting checklist
(available at https://dx.doi.org/10.21037/jgo-21-781).

Methods

Identification of differentially expressed genes in The
Cancer Genome Atlas (TCGA) database

First, gene expression profiles of CRC tissues and para-
cancer tissues were downloaded from TCGA, and DEGs
were identified. DEGs were determined based on the
criteria of 11og2FC1>2 and P value <0.05.

Application of the TCGA and GEPIA databases for data
analysis

"Two databases, GEPIA (Gene Expression Profiling Interactive
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Analysis; http://gepia.cancer-pku.cn/detail.php) and TCGA
(https://tcga-data.nci.nih.gov/), were employed to investigate
the expression of METTL11B in CRC. The R 3.1.2 (R
Foundation for Statistical Computing, Vienna, Austria)
software was used to collect and analyze data. METTLI1B
gene expression was compared between CRC and normal
tissues using the standard method of calculation (23).

Assessment of the immunological response of
24 tumor-infiltrating immune cells (T1ICs) in CRC using
CIBERSORT

CIBERSORT (24) (http://cibersort.stanford.edu/) is
a deconvolution algorithm technique based on gene
expression that can analyze variations in the expression of
genes that occur in a cluster compared to all other genes
in a sample. The concentrations of TIICs may be properly
determined using this method. The consistent performance
of CIBERSORT has sparked significant interest in cell
heterogeneity research (25,26).

In this study, CIBERSORT was used to assess the
immune response of 24 TIICs in CRC to determine whether
a link exists between survival and molecular subpopulations.
Briefly, gene expression values were arranged with standard
annotation files and uploaded to the CIBERSORT online
website, where the algorithm was performed using its
default signature matrix at 1,000 permutations. Using
Monte Carlo sampling, CIBERSORT calculated a P value
for deconvolution, providing a measure of confidence in the
results. 'To analyze the impact of METTLI11B expression, we
obtained 396 samples from T'CGA containing all genes. The
samples were separated into two groups based on the level
of METTLI1B expression: the high METTLIIB expression
group and the low METTLI1B expression group. Finally, a
vioplot was obtained.

Analyzing the relationship between METTL11B and

microsatellite instability-related molecules

CRC data were retrieved from the TCGA database for
analysis of the relationship between METTLI1B and
microsatellite instability (MSI)-related molecules.

METTLI11B expression phenotype-enviched gene sets

The signaling cascades through which METTLI11B may
contribute to a poor prognosis of CRC were explored by
means of gene enrichment analysis.
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Selection of clinical data

The clinical records of 100 patients who underwent CRC
surgery in Jiangsu Cancer Hospital between January 2017
and June 2018 were reviewed, and eligible patients were
enrolled. The criteria for inclusion were as follows: (I)
diagnosed with CRC and underwent surgery; (II) no factors
affecting blood test results such as fever within 1 week
before surgery; (III) blood tests were taken on the last day
before surgery; and (IV) a complete set of data containing
clinical, pathological, and follow-up records. Patients
meeting any of the following criteria were excluded: (I)
patients with a positive pathological margin post-surgery;
(I) patients with a history of hematological or autoimmune
disorders, or certain malignancies; (III) patients who had
heart failure complications, high-risk hypertension; and (IV)
patients who experienced serious complications during the
perioperative period.

This study comprised 100 patients, including 56 males
and 44 females. The study participants ranged in age from
42 to 69 years old, with the mean age being 58.6+7.2 years.
All procedures performed in this study involving human
participants were in accordance with the Declaration of
Helsinki (as revised in 2013). The study was approved by
Jiangsu Cancer Hospital’s ethics committee (No. 2016-062-
06), and all samples were obtained with signed informed
consent from the participants.

Tissue microarray construction and immunobistochemistry

Tissue samples were obtained from 100 patients with CRC
who had undergone surgery at Jiangsu Cancer Hospital’s
Department of Pathology between January 2017 and
June 2018. The tissue microarray was designed by the
Department of Pathology. Paraffin blocks of CRC tissue
from the patients were stained with hematoxylin and eosin,
and the most common characteristics were identified and
labeled at fixed points under the microscope. There were
fewer than 160 points in each point array. A 3-pm-thick
portion was cut from the block and placed onto a slide for
ultraviolet crosslinking using a tape transfer technique.
During the immunohistochemical (IHC) evaluation, the
cell staining intensity and proportion of positive cells were
scored. The staining intensity was scored as follows: 0
(negative), 1 (weakly positive), 2 (moderately positive), and 3
(strongly positive). The proportion of positively stained cells
was scored as follows: 0 (negative), 1 (€25%), 2 (25-50%), 3
(51-75%), and 4 (>75%). The final score for each specimen
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Figure 1 Volcano plot of METTLI11B expression in TCGA
database. METTL11B, methyltransferase-like protein 11B; TCGA,
The Cancer Genome Atlas.

was calculated by multiplying the staining intensity score
by the positive cell staining score; the arithmetic means of
these score values were then determined. Specimens with
a total score of <7 were defined as having low METTLI11B
expression.

Correlations of NLR/PA and METTLI1B with survival
prognosis and clinical data parameters in individuals with
CRC

The optimal critical value of NLR/PA was determined to be
0.0947 by a receiver operating characteristic (ROC) curve.
Using this value as the cut-off, the samples were categorized
into two groups based on the patients’ preoperative NLR/
PA: the high NLR/PA group (20.0947) and the low NLR/
PA group (<0.0947). Also, based on the IHC expression
of METTLI11B, the study participants were differentiated
into the low METTLI1B expression group and the high
METTLI1B expression group.

SPSS Version 20.0 software was employed to compare
the correlations of clinical data with survival prognosis and
clinical parameters between the two groups. The significant
independent predictive factors for CRC prognosis were
then screened through univariate and multivariate analyses.

Nomograms construction

The independent factors affecting the prognosis of
patients with CRC which were obtained by Cox regression
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analyses were edited using R syntax, and nomograms were
subsequently constructed.

Follow-up

Follow-up strategies included collection of readmission
clinical information of the patient, outpatient review, and
telephone follow-up. Patients were followed up until June
1, 2021. Outcome measures included overall survival (OS)
and progression-free survival (PFS). OS was defined as the
duration of time from cancer detection to death from any
cause or the end of follow-up. PFS was described as the
duration of time from the start of therapy to any indication
of disease progression during follow-up. At the final data
cut-off, data of patients who were still alive and those who
had died during follow-up were evaluated.

Statistical analysis

The R (version 3.6.3) software was used for statistical
analysis and visualization. The following R packages
were used: GEOquery (version 2.54.1) (27) was used for
data download; limma (version 3.42.2) (28) was used for
variation analysis; and the ggplot2 (version 3.3.3) and
ComplexHeatmap (version 2.2.0) (29) were used for heat
map visualization. The potential biological mechanism
of METTLI11B activity was investigated through gene
set enrichment analysis (GSEA). Statistical analyses were
performed using the SPSS 22.0 (IBM) software. The
clinicopathological features of the two treatment groups
were compared using the chi-square test. The Kaplan-
Meier method was adopted to assess patient survival, and
significance testing was conducted using the log-rank
statistical approach. Independent prognostic indicators for
CRC were identified using a Cox proportional-hazards
regression model. The nomograms were drawn and the
prediction model was built using the R programming
language. A statistically significant difference was indicated
by P<0.05.

Results
Determination of DEGs

CRC-related DEGs were identified from the TCGA
database. The DEGs were screened out using the criteria
log2FC >5 and P<0.05. Finally, METTLI11B was verified as
a DEG (Figure I).

7 Gastrointest Oncol 2021;12(6):2854-2871 | https://dx.doi.org/10.21037/jgo-21-781



2858 Zhou et al. METTL11B as a new prognostic biomarker for colorectal cancer

A 10 B =, ] C T10+
s f ° s
o o
0.8 e <
R : S 2.0 - - g 0.8 -
o — °
o Q o ° 2
L 0.6 =154 ~ 0.6
z 3 g
s E E
2 0.4 1 S 10+ S 4.
(] o o
c o
<] Ke]
0.2 1 5 0.5 1 2
METTL11B 2 2 0.2 4
AUC: 0.747 £ o -3
Cl: 0.709-0.784 3004 mmle 3
0.0 ; : : T ® 2001
00 02 04 06 08 1.0 = ; F

1-Specificity (FPR)

Normal

Tumor

Figure 2 METTLI1B expression in the TCGA database. (A) Receiver operating characteristic curve of METTLIIB expression in TCGA.
(B) In the TCGA database (unpaired comparison: 644 CRC tumor tissue samples and 51 para-cancer tissue samples) the expression of
METTLI1B mRNA was found to be higher in cancerous tissues than in normal tissues. (C) The METTLI1B expression level was higher in
20 paired colorectal and para-cancer tissues in the TCGA database. METTLI11B, methyltransferase-like protein 11B; TCGA, The Cancer

Genome Atlas. ***, P<0.001.

METTLI1B expression in the TCGA database

The expression levels of METTLI11B were compared
between CRC tissues and normal tissues from the TCGA
database. The messenger RNA (mRNA) expression of
METTLI11B was substantially up-regulated in CRC tissues
compared to healthy tissues. METTLI11B expression was
consistent in the databases (Figure 2).

Association between the clinical characteristics of patients
with CRC and METTLI11B in the TCGA database

Patients exhibiting low METTLI1B expression had an
improved prognosis compared to patients with high
METTLI 1B expression in the TCGA database. In the
subgroup analysis, patients in the node (N) 0, N1, and N2
groups with low METTLI1B expression had better OS than
those with a high expression. Further, statistically significant
differences were observed in the level of carcinoembryonic
antigen, the presence of colon polyps, N stage, pathological
stage, tumor (T) stage, and weight between the high and
low METTLI1B expression groups (all P<0.05) (Figure 3).

Relationships between METTLI11B and MSI-related
molecules

METTLIIB was found to interact with MSI-related
molecules (PMS1, MSH6, PMS2, MLH1, MLH3), and all
interactions were statistically significant (P<0.05) (Figure 4).

© Journal of Gastrointestinal Oncology. All rights reserved.

Immune expression of METTL11B in 24 TIICs in CRC

Next, the relationship between METTLI1B expression
and immune invasion in CRC was investigated. To this
end, the well-known computational tool CIBERSORT
was used to examine the gene expression profiles of the
obtained CRC samples, and the density of 24 different
TIICs was estimated. The CIBERSORT algorithm was
first used on 24 immune cell subtypes and then employed
to compare the concentrations of these cells in the high
and low METTLI11B expression groups. At the same time,
the percentages of the 24 TIIC subtypes were obtained.
T helper 17 (Th17) cells, T helper 1 (Thl) cells, natural
killer (NK) cells, CD56"#" NK cells, gammadelta T
(Tgd) cells, T follicular helper cells (Tths), T helper cells,
effector memory T (TEMs) cells, central memory T cells
(TCMs), mast cells, neutrophils, bright cells, macrophages,
interstitial dendritic cells (IDCs), eosinophils, and dendritic
cells (DCs) were the important immune cells influenced by
METTLI11B expression (all P<0.001) (Figure 5).

GSEA results

The GSEA analysis results uncovered four potentially
statistically significant CRC-related pathways: CALCIUM_
SIGNALING_PATHWAY, PATHWAYS_IN_
CANCER, REACTOME_PLATELET_ACTIVATION_
SIGNALING_AND_AGGREGATION, and WP_
PI3KAKT_SIGNALING (Figure 6).
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Figure 3 The association between METTLI11B and characteristics of patients with colorectal cancer in TCGA database. TCGA, The
Cancer Genome Atlas. ns, P>0.05; *, P<0.05; **, P<0.01.

METTLI11B expression in IHC Association between tumor progression and NLR/PA

The levels of METTLI1B expression were examined in 100 Figure 1 shows the ROC curve for the association between
CRC tissues and 14 healthy para-cancer tissues. METTLI11B tumor growth and preoperative NLR/PA in the 100 patients
was found to be lowly expressed in 62 (62.0%) CRC tissue with CRC. The best cut-off value for NLR/PA was 0.0947
samples and highly expressed in 38 (38.0%) CRC tissue (Figure 8).

samples (Figure 7).
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Comparison of PFS and OS between the two groups

All of the patients were tracked for 3 years, at the end of
which 69 patients were still alive (69.0%) and 31 patients
had died, translating to a mortality rate of 31.0%. Kaplan-
Meier survival analysis revealed that patients in the
low NLR/PA and low METTLI1I1B expression groups
had significantly longer OS and PFS than those in the
high NLR/PA and high METTLI1I1B expression groups,
respectively (all P<0.05) (Figure 9).

Relationships of clinicopathological data with NLR/PA and
METTLI11B

No significant statistical differences were detected in
clinicopathological data between the low and high NLR/
PA expression groups. However, there were statistically
significant differences between the high and low METTLIIB
expression groups in terms of body weight reduction, CA199
levels, serum albumin levels, chemotherapy use, and the
incidence of vascular cancer thrombus (all P<0.05) (7able 1).

Results of univariate analysis

Univariate analysis showed that serum albumin, tumor
size, tumor differentiation, chemotherapy, vascular tumor
thrombus, NLR/PA, and METTLIIB were risk factors
affecting OS in patients with CRC (all P<0.05) (7able 2).

© Journal of Gastrointestinal Oncology. All rights reserved.

Results of multivariate analysis

Risk factors that were statistically significant in the
univariate analysis were subsequently integrated into
multivariate Cox regression analysis. NLR/PA and
METTLI11B were found to be independent risk factors for
CRC development in this multivariate analysis (P=0.044 and
P=0.007, respectively), and tumor size and chemotherapy
also had independent effects on CRC development (P=0.006
and P=0.02, respectively) (Table 3).

The nomograms and prediction model

Based on the Cox regression analysis findings, the
nomograms were drawn. The C-index for internal
verification was 0.8493 (95% CI: 0.7735-0.9251), suggesting
that the prediction model was accurate enough (Figure 10).

Discussion

In this study, DEGs in CRC were firstly screened from
TCGA data, and the METTLI1B gene was selected from
among the DEGs. Further data analysis revealed that
METTLI1B was differentially expressed in CRC tissues
and adjacent tissues in both the TCGA database and our
clinical data. Moreover, it was found to be linked to the
prognosis of patients with CRC. We also demonstrated that
preoperative NLR/PA was associated with the prognosis
of patients undergoing CRC surgery. Finally, both NLR/
PA and METTLI11B were found to be independent risk
factors for the prognosis of CRC. The prediction model
built based on our nomograms can aid clinicians to identify
high-risk patients in a timely and accurate manner after
surgery, allowing for timely and appropriate treatment to be
provided.

Immune and nutritional status factors play a potential
role in tumorigenesis, metastasis, and progression. For
instance, neutrophils can interact with cancerous cells, and
release chemokines and cytokines, boosting cancer growth,
metastasis, and angiogenesis (30). Neutrophils have also been
investigated as releasers of vascular endothelial growth factors
(VEGFs)—which are critical to drug resistance, cancer
angiogenesis, and metastasis—into the systemic circulation.
In contrast, the function of lymphocytes is to arrest tumor
onset and growth via immune surveillance and elimination
of cancerous cells. Interestingly, neutrophils may work with
lymphocytes in the cancer microenvironment to decrease the
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Figure 9 Comparison of OS and PFS between the groups with low and high expression of METTLI11B. OS, overall survival; PFS,
progression-free survival; METTLI1B, methyltransferase-like protein 11B.

anticancer potential of stimulated T cells (31). Therefore,
upregulation of the NLR can represent lymphocytopenia
and neutrophilia, reflecting an inequity of the immune
response. Furthermore, patients with malignant tumors
often show symptoms of malnutrition. Serum prealbumin
is a negative acute-phase protein produced by the liver that
is used to assess the nutritional state of patients with cancer
(32,33). It is a persistent tetramer made up of four similar
subunits generated by the liver, each of which has 127 amino
acids and a molecular weight of 61,000. Serum prealbumin
takes its name from the fact that it migrates before
albumin in electrophoresis. Prealbumin is found in tiny
amounts in normal human serum and has a half-life of only
1.9 days in vive. It aids in the delivery and control of vitamin
A and thyroxine throughout the body. Serum prealbumin
has thymic activity, enhances immunity by promoting
lymphocyte maturation, and exhibits potent anticancer
activity (34-38). Therefore, in this study, combining markers
of immune status and nutritional status showed good
accuracy and effectiveness for assessing the prognosis of

© Journal of Gastrointestinal Oncology. All rights reserved.

patients with cancer.

METTLIIB is a representative of the mammalian
METTL family, several members of which have been found
to be expressed in tumor tissues and to have prognostic
relevance in cancer (39). For instance, elevated expression of
METTL7B is associated with a poor prognosis in patients
with non-small cell lung cancer (39). However, there have
been few studies on METTLI1B, and it has not yet been
reported on in relation to cancer. Therefore, we researched
the role of METTLI11B in CRC.

This study evaluated the prognosis of patients with CRC
from a multiomics perspective by combining indicators
of immune status and nutritional status as well as IHC
pathological information. At the beginning of the study,
we screened out the CRC-related DEGs based on gene
expression profiles in the TCGA database. We then
identified the object molecule METTL11B as a DEG based
on the conditions of log2FCI>5 and P<0.05. Afterward,
using the GEPIA and TCGA databases, we verified that
METTLI11B expression was elevated in CRC tissues
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Table 1 Relationships between clinicopathological data and NLR/PA or METTLI1B

Total Low NLR/  High NLR/ Low METTL11B High METTL11B
Variable (n=100) PA (<0.0947) PA (=0.0947) P expression expression P
(n=52) (n=48) (n=62) (n=38)

Sex
Male 56 29 27 0.961 31 25 0.123
Female 44 23 21 31 13

Age (years)
<64 40 21 19 0.935 27 13 0.355
>64 60 31 29 35 25

Body mass reduction (kg)
<5 45 26 19 0.296 33 12 0.035*
=5 55 26 29 29 26

Body mass index (kg/m?)
<18.5 20 11 9 0.764 12 8 0.837
>18.5 80 41 39 50 30

CEA
<5 37 19 18 0.921 20 17 0.210
>5 63 33 30 42 21

CA199 (U/mL)
<37 54 30 24 0.441 41 13 0.002*
>37 46 22 24 21 25

Serum albumin
<35 65 29 36 0.044 34 31 0.007*
>35 35 23 12 28 7

Tumor size (cm)
<3 59 31 28 0.896 40 19 0.152
>3 41 21 20 22 19

Tumor differentiation
Moderately or highly differentiated 43 25 18 0.286 26 17 0.784
Poorly differentiated 57 27 30 36 21

Tumor location
Medium or high location 36 16 20 0.257 25 11 0.250
Low location 64 36 28 37 27

TNM stage
-1 45 27 18 0.148 29 16 0.649
-V 55 25 30 33 22

Table 1 (continued)
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Total Low NLR/ High NLR/ Low METTL11B High METTL11B
Variable (n=100) PA (<0.0947) PA (=0.0947) P expression expression P
(n=52) (n=48) (n=62) (n=38)

Infiltration depth
Early (TIS + T1) 33 17 16 0.946 21 12 0.813
Progression period (T2-T4) 67 35 32 41 26

Chemotherapy
Yes 61 39 22 0.003* 45 16 0.002*
No 39 13 26 17 22

Distant metastasis
Yes 14 12 2 0.006* 10 4 0.433
No 86 40 46 52 34

Lymph node metastasis
Yes 16 11 5 0.143 9 7 0.605
No 84 41 43 53 31

Nerve invasion
Yes 25 17 8 0.064 18 7 0.234
No 75 35 40 44 31

Vascular tumor thrombus
Yes 10 2 8 0.033* 3 7 0.028*
No 90 50 40 59 31

*, P<0.05, the difference was statistically substantial. NLR/PA, neutrophil-lymphocyte ratio/prealbumin ratio; CEA, carcinoembryonic
antigen; METTL11B, methyltransferase-like protein 11B; NLR/PA, neutrophil lymphocyte ratio to prealbumin ratio; TNM stage, tumor (T),

node (N), metastasis (M) stage; TIS, carcinoma in situ.

compared to neighboring tissues. Considering that current
tumor treatment is in the immunotherapy era, we explored
the gene expression profiles of the retrieved samples using
the established computational resource CIBERSORT,
and attempted to find out whether METTLI1B expression
was linked to immune infiltration in CRC. Surprisingly,
Th17 cells, Thl cells, Tgd cells, Tths, TEMs, TCNs,
CD56™" NK cells, T helper cells, neutrophils, mast cells,
NK cells, macrophages, IDCs, eosinophils, and DCs were
the important immune cells influenced by METTL11B
expression (all P<0.001). Interestingly, METTLI11B was
found to interact with MSI-related molecules (PMSI,
MSHS6, PMS2, MLH1, and MLH3), and their expressions
were correlated. This finding is consistent with the
current treatment guidelines on CRC, which state that
the molecular etiology of MSI-high tumors leads to their

© Journal of Gastrointestinal Oncology. All rights reserved.

strong sensitivity to immunotherapy, and also shows that
METTLI11B not only has good scientific significance
but also good clinical value. Through further GSEA, we
found that METTLI11B may influence or participate in the
biological events of CRC by affecting signaling pathways
such as the CALCIUM_SIGNALING_PATHWAY,
PATHWAYS_IN_CANCER, REACTOME_PLATELET _
ACTIVATION_SIGNALING_AND_AGGREGATION,
and WP_PI3KAKT_SIGNALING. These predicted
signaling pathways may serve as a reference for further
basic research in the future. In the IHC analysis of tissues
from the patients included in our study, METTLIIB
expression was elevated in CRC samples compared to para-
cancer samples, which was consistent with the expression
level observed in the TCGA database. Cox multivariate
analysis showed that METTLI1B and NLR/PA were
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Table 2 Univariate analysis of clinical factors on OS

Variable HR 95% ClI P value
Sex
Male 1.904 0.539-2.220 0.804
Female 1

Age (years)
<64 1.110 0.538-2.289 0.778
>64 1

Body mass reduction (kg)
<5 1.708 0.817-3.567 0.155
=5 1

Body mass index (kg/m?)

<18.5 1.903 0.841-4.310 0.123
>18.5 1

CEA
<5 1.402 0.657-2.992 0.382
>5 1

CA199 (U/mL)
<37 0.570 0.278-1.166 0.124
>37 1

Serum albumin
<35 0.235 0.082-0.671 0.007*
>35 1

Tumor size (cm)
<3 2.810 1.358-5.815 0.005*
=3 1

Tumor differentiation
Moderately or highly differentiated 2.345 1.073-5.126 0.033*
Poorly differentiated 1

Tumor location

Medium or high location 0.835 0.404-1.725 0.626
Low location 1

TNM stage
I-I1 1.843 0.866-3.924 0.113
-1V 1

Table 2 (continued)
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Variable HR 95% ClI P value

Infiltration depth
Early (TIS + T1) 0.649 0.318-1.326 0.236
Progress period (T2-T4) 1

Chemotherapy
Yes 6.053 2.698-13.580 0.000*
No 1

Distant metastasis
Yes 5.712 0.777-42.001 0.087
No 1

Lymph node metastasis
Yes 1.326 0.463-3.797 0.599
No 1

Nerve invasion
Yes 1.710 0.699-4.186 0.240
No 1

Vascular tumor thrombus
Yes 0.135 0.062-0.293 0.000*
No 1

NLR/PA
Low (<0.0947) 0.181 0.074-0.442 0.000*
High (=0.0947) 1

METTL11B expression
Low 0.102 0.039-0.266 0.000*
High 1

*, P<0.05, the difference was statistically substantial. OS, overall survival; CEA, carcinoembryonic antigen; HR, hazard ratio;, METTL11B,
methyltransferase-like protein 11B; NLR/PA, neutrophil lymphocyte ratio to prealbumin ratio; TNM stage, tumor (T), node (N), metastasis (M)

stage; TIS, carcinoma in situ.

independent risk factors for cancer growth (P=0.044 and
P=0.007, respectively), and tumor size and chemotherapy
also had independent effects on cancer growth (P=0.006
and P=0.02, respectively). After 3 years of follow-up, 69
(69.0%) patients in the study were still alive and 31 (31.0%)
patients had died. The OS and PES of patients in the low
NLR/PA group and low METTLIIB expression group
were significantly greater than those in the high NLR/PA
group and high METTLIIB expression group, respectively.

© Journal of Gastrointestinal Oncology. All rights reserved.

These results reflect the positive significance of choosing
a combined indicator in our study. To provide a better
reference for the management of patients with CRC at the
clinical level, we created a nomogram based on the findings
of Cox regression analysis. During internal verification,
the nomogram had a C-index of 0.8493 (95% CI: 0.7735-
0.9251), and exhibited strong prognostic reliability and
an accurate performance in predicting 1-, 3-, and 5-year
survival. Our nomogram has some practical potential for
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Table 3 Multi-factor analysis of various clinical factors on OS

Variable HR 95% Cl P

Tumor size (cm)

<3 0.339 0.158-0.728 0.006*
=3 1

Chemotherapy
Yes 2.622 1.164-5.908 0.020*
No 1

NLR/PA
Low (<0.0947) 2.799 1.029-7.618 0.044~
High (=0.0947) 1

METTL11B expression
Low 4.190 1.490-11.781 0.007*
High 1

*, P<0.05, the difference was statistically substantial. OS, overall survival; CEA, carcinoembryonic antigen; HR, hazard ratio; METTL11B,
methyltransferase-like protein 11B; NLR/PA, neutrophil-lymphocyte ratio/prealbumin ratio.
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Figure 10 Nomogram prediction model.

the advancement of clinical treatment. is a risk that bias existed in the data selection and analysis.
This study also has some limitations, such as its small However, despite these limitations, this is the first study
sample size. Also, because this is a retrospective study, there to demonstrate the significance of combining preoperative
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NLR/PA with METTLI1B for the postoperative prognostic
evaluation of patients harboring CRC, and its findings have
positive potential for the implementation of clinical work.

Conclusions

The data of this study clearly show that high NLR/PA and
high METTLI11B significantly reduce the OS of patients
with CRC. Further large-sample prospective investigations
involving multiple centers are required to explain the
precise mechanisms of action of NLR/PA and METTL11B
in CRC.
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