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Background: Versican (VCAN), a significant protein of extracellular matrix (ECM), is capable 
of accumulating in tumor stroma and critically impacts malignant transforming process and 
tumor progressing process. Promoted VCAN expression was identified in numerous malignant 
tumors and showed relationships to cancer relapse and ineffective breast, prostate, and many 
other cancer types of patients. Nevertheless, the molecular capability and prognosis importance 
exhibited by VCAN are infrequently presented in gastric cancer (GC).
Methods: According to 5 GC tissues and corresponding general tissues, mRNA expression 
profiles were taken here. VCAN expression in tissues was confirmed by quantitative reverse 
transcription polymerase reaction (qRT-PCR). The effect generated by VCAN expression on cell 
proliferating, invading and migrating processes was assessed in vitro with knockdown and 
overexpression strategies. Moreover, the relationships between immune response and VCAN 
expression in GC were assessed with the use of the software online.
Results: There are 181 genes up-regulated and 530 genes down-regulated in GC. According to 
pathway study, the mentioned differently expressed mRNAs showed correlations with a number 
of vital physiological processes, cellular components, molecular functions and critical cancer 
signal pathways. VCAN was reported to be noticeably promoted in GC tissues and related to 
individual cancer age, race, and stages. VCAN was up-regulated in 16 GC tissues compared to 
adjacent non-tumorous tissue specimens via qRT-PCR. GC patients exhibiting higher VCAN 
expression had less post-progression survival (PPS), first progression (FP) and overall survival 
(OS). Experimental processes in vitro revealed VCAN knockdown hindered, proliferated, 
invaded, and migrated levels of GC cells, whereas overexpression of VCAN played the opposite 
effect. Immune factors may interact with VCAN mRNA in GC, and VCAN was found 
noticeably linked with regulatory T cells (Tregs).
Conclusion: According to the mentioned results, VCAN critically impacts GC progression. 
Accordingly, VCAN is likely to be a potentially feasible prognosis marking element and 
a prominent cancer drug for GC patients.
Keywords: VCAN, gastric cancer, prognosis, invasion, immune

Introduction
Gastric cancer (GC), one of the most common malignant tumors worldwide, has 
a relatively poor prognosis and severely jeopardizes human health. As suggested from 
World cancer statistics, in 2012, there were about 952,000 cases of GC globally, and the 
total number of deaths due to GC was about 723,000.1 Radical gastrectomy is still the 
main method to treat GC, but the diagnostic rate of early GC is less than 10%, which is 
commonly identified in the late stage of cancer or metastatic GC. The surgical patients 
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were primarily diagnosed in the middle and late stage, and 
nearly 50–70% of patients with advanced GC experienced 
postoperative recurrence, with a low 5-year survival rate.2 

Though numerous oncogenes and tumor suppressor genes 
have been demonstrated to critically impact the occurrence 
and development of GC, and some molecular targeted drugs 
were employed, no drugs have been suitable for large-scale 
clinical application for specific targeted therapy of GC.3 

Accordingly, it is particularly urgent to explore the molecular 
mechanism of GC development and seek reliable biomarkers 
as the basis for early diagnosis and reliable therapeutic targets, 
as an attempt to expand the treatment methods for advanced 
GC and facilitate the survival of GC patients.

Versican (VCAN), a chondroitin sulfate proteoglycan, 
refers to a major part of the extracellular matrix (ECM), 
providing a hydrated and loose matrix in critical events in 
progression and disease.4,5 VCAN refers to a sophisticated 
molecule covering glycosaminoglycan side chains and mod-
ular core protein domains, and has a range of synthetic 
procedures and processes to regulate these elements. 
Likewise, there are a range of VCAN spatiotemporal expres-
sions in a variety of cells and in many different developmen-
tal and pathological periods.6 Studies have reported that 
VCAN impacts cell adhering, proliferating, migrating and 
angiogenic processes, thereby critically impacting tissue 
morphogenesis and maintenance.7 Moreover, VCAN facil-
itates many pathological steps, covering neurite results, cen-
tral nervous mechanism damage, hair follicle circulation, 
tendon remodeling and atherosclerotic vascular disease.8,9

Promoted VCAN expression was identified in numerous 
malignant tumors and shows relationships to poor patient 
outcomes and cancer relapse in cancers.10–12 According to 5 
GC tissues and corresponding general tissues, mRNA 
expression profiles were taken here. VCAN expression in 
tissues was confirmed by quantitative reverse transcription 
polymerase reaction (qRT-PCR). The effect generated by 
VCAN expression on cell proliferating, invading and 
migrating processes was assessed in vitro with knockdown 
and overexpression strategies. Moreover, the relationships 
between immune response and VCAN expression in GC 
were assessed with the use of the software online.

Materials and Methods
Ethics Statement
All experimental processes with animal and human speci-
mens were checked and authorized by the Ethics 
Committee of Nanjing Medical University (No.2019669). 

All participants provided written informed consent for the 
specimens, and the study was conducted following asso-
ciated guideline and regulation.

mRNA Microarray and Patient Sample 
Collection
Five GC tissues and corresponding adjacent non-tumorous 
tissue samples (normal mucosa) were harvested in total from 
GC cases experiencing surgery treatment during 
January 2017 and December 2018 (supplementary Table 1). 
From 5 GC tissues and corresponding normal tissues, 
CapitalBio Technology Human mRNA Array was employed 
for detecting diverse mRNAs. Differentially expressed 
mRNAs were analyzed with the R language package 
limma. Heatmap and Volcano plot of the identified differen-
tially expressed mRNAs were generated with the R language 
package pheatmap and ggplot2. GO is a database established 
by the Gene Ontology Consortium, and the analytical method 
is KOBAS.

Patients and Clinical Tissue Samples
A total of 16 gastric cancer tissues and corresponding 
adjacent non-tumorous tissue samples (normal mucosa) 
were collected from GC patients who adopted surgery 
treatment during January 2017 and December 2019 from 
Nanjing first Hospital. All tumors were staged accurately 
according to the tumor-node-metastasis (TNM) staging 
system of the International Union Against Cancer (v.8; 
2016). The patients received neither radiotherapy nor che-
motherapy before the operation.

VCAN Expression Level and Survival 
Analysis
To detect VCAN expression in different tumor tissues and 
relevant para-cancer tissues, we used the TCGA portal 
(www.tcgaportal.org) and GEPIA2 (http://gepia2.cancer- 
pku.cn/#index). UALCAN (http://ualcan.path.uab.edu/) 
refers to a comprehensive and interactive web resource 
to delve into cancer OMICS data. It was used here to 
conduct subgroup analysis of VCAN expression in GC. 
Next, Kaplan–Meier Plotter (http://kmplot.com/analysis/ 
index.php?p=background) was used to compare correla-
tions between VCAN expression and overall survival 
(OS), first progression (FP) and post-progression survival 
(PPS). The Kaplan–Meier survival plot was used to com-
pare the two groups of cases, and hazard rates with log 
rank p-values and 95% confidence intervals were acquired.
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Tools for VCAN Location
The Human Protein Atlas (https://www.proteinatlas.org/), 
compiling numerous reports and tissue, cell and pathology 
atlas forms, and gene data in cells and tissues, was utilized 
for obtaining VCAN mRNA expression in human tissues 
and location in cells.

Tool for Immune-Related Analysis
TISIDB (http://cis.hku.hk/TISIDB/index.php), a web por-
tal for tumor and immune system interactions, integrating 
a range of heterogeneous data, was adopted for delving 
into the Spearman correlations between VCAN and immu-
nomodulator expression.

RNA Extraction and qRT-PCR
Overall RNA was isolated by Trizol solution (thermo, USA) 
following the producer’s instruction. The expressions of genes 
were detected by qRT-PCR with TaKaRa®qPCR SYBR Green 
Master Mix kit (DaLian, China). Glyceraldehyde-3-phosphate 
dehydrogenase (GAPDH) acted to be the internal control. With 
the -ΔCt approach, the results were assessed. VCAN primer 
pair included: 5ʹ- AGGATACAGCGGAGACCAGT - 3ʹ 
(Forward) and 5ʹ- GAAGGCAGAGGCACCTGAAT - 3ʹ 
(Reverse).

Cells Culture and Transfection
MGC-803 and SGC-7901 cells (purchased from Shanghai 
Institutes for Biological Sciences, China) was cultured 
with RPMI 1640 medium (BI, USA) covering 10% fetal 
bovine serum (FBS) (Gibco, USA) at 37°C in a 5% CO2 
chamber with penicillin (100 IU/mL) and streptomycin 
(100 mg/mL). Hongxin Company (Nanjing, China) gener-
ated small interfering RNA against VCAN (si-VCAN) and 
non-targeting control siRNA (si-NC). Transfections were 
performed with the solution RNAi FectINTM (Cat.G073, 
Abcam, Canada) and the Opti-MEM (Gibco, USA). Cells 
were gained to delve into the data for 48 h post- 
transfection. The target sequence of si-VCAN was as 
follows: si-RNA1:5′- GGAAAUGGAAGAUG 
GGCUATT −3′; si-RNA2: 5′- GGAAAAGAUUUGAA 
AGAGATT −3′; si-RNA3: 5′- GGAUAGGCCU 
CAAUGACAATT-3′. si-RNA3 was used for subsequent 
experiments.

Plasmids Construction and Transfection
The VCAN overexpression plasmid pcDNA3-VCAN and 
control plasmid vector pcDNA3 (Vector map and the 

sequence of VCAN were shown in supplementary file) 
were obtained from Hongxin Biological Technology Co., 
Ltd. (Jiangsu, China). The overexpression Plasmid 
pcDNA3-VCAN, which used pcDNA3.1(+) as vector, 
containing a full-length of human VCAN structural 
cDNA gene, was subjected to the double digestion by 
Hind III and EcoR I. About 1 × 106 cells were seeded in 
6-well plates and cultured for 24 h. Cells were transfected 
with 2 μg plasmid using DNAFectINTM Plus (Cat.G2500, 
Abcam, Canada) in a serum-free medium in accordance 
with the manufacturer’s instructions. After 12–16 h, 
serum-free medium was changed to a complete medium 
containing 10% FBS. Then, the transfected cells could be 
used for further experiments. The transfection efficiency 
was more than 85%.

Cell Proliferation Experiments
In the clone formation experiment, transfected cells under-
went the seeding process in 6-well plates at 1000 cells per 
well density and then the culture in RPMI 1640 medium 
covering 10% FBS. Ten days later, the cells underwent the 
fixing process with methanol and then the staining process 
with GIMSA. Lastly, colonies underwent the imaging and 
counting processes. For Cell Counting kit-8 (CCK-8) 
assay, MGC-803 and SGC-7901 cells were first transfected 
and incubated at 37 °C. Next, CCK-8 solution (Biosharp, 
China) was introduced to respective well and incubated for 
2h. The absorbance was measured at 0, 24, 48 and 72h 
time points at 450 nm. All experimental processes were 
performed in triplicate.

Transwell Migration and Invasion Assays
Following the producer’s directive, MGC-803 and SGC- 
7901 cells underwent the seeding process in upper cham-
bers with 200 μL of serum-free RPMI 1640 medium. The 
transwell chamber (Corning, NY, USA) was paved with 
matrigel mix (BD Biosciences, San Jose, CA, USA) to 
achieve invasion assays and with no use of matrigel mix to 
achieve migration assays. RPMI 1640 medium and 10% 
FBS were introduced to the bottom chamber as a GC cell 
chemoattractant. After being incubated for 24h, the upper 
chambers underwent the fixing process and then the stain-
ing process by crystal violet (Kaigen, Nanjing, China) for 
15 min. To achieve the visualizing process, the cell lines 
underwent the photographing and counting process in five 
fields.
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Wound Healing Assay
MGC-803 and SGC-7901 cells underwent the transfection 
after the seeding process on 6-well culture plates. With 
a standard 20μL pipette tip, artificial linear wounds were 
eliminated on the fused cell monolayer. Free-floating cells 
and debris isolated in the well bottom were slowly 
removed. The medium was introduced, and the plate 
underwent the incubation at 37 °C. The width of the 
scratch gap was recorded using an inverted microscope 
and underwent the photographing process at 0, 24 and 48 
h. Respective experimental process was in triplicate for the 
differences between the original wound width and width of 
the quantitative cell migrating process.

Statistical Analysis
The analyses were mainly performed with SPSS 25.0 
(IBM, SPSS, and Chicago, IL, USA) and GraphPad 
Prism 8 and p-value <0.05 was distinguished for exhibit-
ing statistics-related significance. Comparison of continu-
ous data was analyzed with an independent t-test between 
the two groups; however, by the chi-square test, this study 
delved into categorical data. Kaplan–Meier approach was 
largely exploited for assessing the survival rate and studied 
with log rank test. The figures show the corresponding 
significant levels.

Results
Expression Profiles in GC and Pathway 
Analysis
According to 5 GC tissues and relevant adjacent non- 
tumorous tissue specimens, this study carried out high- 
throughput human mRNA microarray with samples. 
Heatmaps (Figure 1A), Volcano plots (Figure 1B) and 
principal component analysis (PCA) (Figure 1C) present 
the data. GO analysis suggests that the mentioned differ-
entially expressed mRNAs are relevant to a number of 
vital physiological processes, cellular components, and 
molecular functions (Figure 1D).

VCAN is Over-Expressed in GC and Has 
Remarkable Clinical Significance
The expression of VCAN in normal and tumor tissues was 
first detected with TCGA portal, GEPIA2 and UALCAN. 
The results showed that VCAN was differently expressed 
in most human normal and tumor tissues (Figure 2A and 
B). Next, VCAN expression in 16 pairs of GC tissues and 
adjacent non-tumorous tissue specimens was confirmed by 

qRT-PCR. Results showed that VCAN was up-regulated in 
GC tissues compared to adjacent non-tumorous tissues 
(Figure 2C). The results of subgroup analysis indicated 
that the expression of VCAN mRNA in GC patients was 
noticeably associated with individual cancer stages, race, 
and age (Figure 2D–F). To delve into the prognostic 
potential of VCAN in GC, Kaplan–Meier Plotter was 
used. As presented in Figure 3A–C, that higher VCAN 
expression was associated with shorter OS, FP and PPS 
compared to lower expression. Sub-analysis showed that 
whether it is intestinal, diffuse, and mixed pathological 
type, the expression of VCAN was negatively linked 
with OS (Figure 3D–F).

VCAN Plays a Promoting Role in GC 
Cells in vitro
The Human Protein Atlas database showed that in A-431, 
U-2 OS and U-251 MG cell lines, VCAN located in the 
extracellular matrix (Figure 4A). For the exploration of the 
physiological characteristics role of VCAN in tumor, 
VCAN expression was effectively knocked down or over-
expressed in GC cells (Figure 4B–E). The results of 
a scratch-wound assay demonstrated that suppression of 
VCAN exhibited a notably lower scratch closure rate than 
identified in controls in GC cell lines (Figure 5A).In com-
parison with control ones seen from transwell assay in the 
confluent monolayer of the cultured GC cell lines, the 
suppression of VCAN by si-VCAN achieved a lower rela-
tive migration and invasion rate (Figure 5B and C). Plate 
cloning experiment and CCK-8 assays showed that VCAN 
knockdown noticeably inhibited the proliferation of MGC- 
803 and SGC-7901 cell lines compared to control group 
(Figure 5D and E). Overexpression of VCAN plays the 
opposite effect (Figure 6A–E). The mentioned findings 
demonstrated that inhibition of VCAN can slow the pro-
gression of GC in vitro covering proliferation, invasion 
and migration.

VCAN Expression is Correlated with 
Immune System
More and more researches have proved that immune system 
is highly related to tumor process. We investigated the 
relationship between VCAN expression and immune fac-
tors. Results showed that VCAN was noticeably linked with 
Regulatory T cells (Tregs) (Figure 7A). Some immunosup-
pressive membrane proteins covering T-cell immunoreceptor 
with Ig and ITIM domains (TIGIT), cytotoxic T lymphocyte- 
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associated antigen-4 (CTLA4), Indoleamine 2.3-dioxygen-
ase 1(IDO1), inducible costimulatory molecule (ICOS), 
show evident relationships to VCAN expression by filtering: 
p < 0.05 as well as |±rho| ≥ 0.1 were listed (Figure 7B–E). 
However, programmed cell death protein 1 (PDCD1) 
showed no association (Figure 7F). The specific molecular 
mechanism needs further study.

Discussion
In the present study, our comprehensive approaches with 
mRNA microarray identified a list of genes with differential 
expression in GC tumor tissues compared to non-tumor tissues. 
We found that VCAN was noticeably up-regulated in GC 
tissues and associated with cancer stages, race, and age. GC 
patients with higher VCAN expression displayed worse prog-
nosis. This is not the first study to study the expression of 
VCAN in GC clinical specimens. Li et al assessed the associa-
tions between clinical variables and VCAN. The Gene 
Expression Omnibus and the Human Protein Atlas were 
employed to achieve subsequent verification. Gene set enrich-
ment study (GSEA) was conducted with The Cancer Genome 
Atlas dataset. According to their study, significant VCAN 

expression showed relationships to high stage and 
T classification in GC. The area under the ROC curve reached 
0.853. Compared with patients exhibiting low VCAN expres-
sion, cases exhibiting high VCAN expression achieved worse 
prognosis. According to multiple-variate study, VCAN inde-
pendently reduces overall survival in both groups. GSEA 
found pathways participating in chemokine signaling, T cell 
receptor signaling, Wnt signaling, ECM-receptor interaction, 
and cancer as differentially up-regulated in GCs exhibiting 
large VCAN expression.13 According to Jiang et al, the 
VCAN gene was noticeably associated with overall survival 
and disease-free survival in GC.14 A literature search found 
that VCAN is closely related to clinicopathology in other 
cancer clinical samples not only in GC. Lu et al found that 
high expression of VCAN is likely to predict poor survival 
results in Pancreatic ductal adenocarcinoma.15 The elevated 
expression of VCAN has also been reported noticeably corre-
lated with metastasis and worse 5-year overall survival after 
radical nephrectomy in clear cell renal cell carcinoma.16 All of 
the mentioned evidence indicates that VCAN is likely to be 
a potential target for cancer diagnosis, treatment, and prognos-
tic prediction.

Figure 1 Profiling of mRNAs in GC tissues and normal tissues. (A) Heat map shows the up-regulated and down-regulated mRNAs in 5 GC tissues and normal tissues. (T for 
GC, and N for normal tissues). (B) Volcano plot shows the up-regulated and down-regulated mRNAs. Higher expression levels are indicated by “red”, lower expression 
levels are indicated by “green”, and no significant difference is indicated by “black”. (C) PCA analysis shows the profiling of mRNAs in GC tissues and normal tissues. (D) 
GO analysis of mRNAs in GC tissues and normal tissues.
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Figure 2 Clinical role of VCAN in GC. (A) VCAN expressed in most human cancers. (B) VCAN expression is higher in GC tissues than that in normal tissues through 
GEPIA2. (C) VCAN expression is confirmed higher in GC tissues than that in normal tissues by qRT-PCR. (D–F) VCAN expression is correlated with stages,race, and age in 
the GC patients. *P<0.05; **P<0.01.

Figure 3 Prognosis value of VCAN in GC patients. (A–C) VCAN expression is correlated with poor OS, FP and PPS in the GC patients. (OS, overall survival; FP, first 
progression; PPS, post-progression survival). (D–F) Sub-analysis of intestinal, diffuse, and mixed pathological type between the expression of VCAN and OS.
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According to in vitro experiments, VCAN knockdown 
hindered proliferated, invaded, and migrated levels of GC 
cells while overexpression of VCAN played the opposite 
effect. According to existing research, VCAN is anti- 
adhesive, and this activity appears to reside in the G1 
domain of VCAN.17–19 Nevertheless, the carboxy- 
terminal domain of VCAN shows interaction with the β1 
integrin of glioma cells, which can activate focal adhesion 
kinase (FAK), facilitate cell adhesion and avoid apoptosis 
in the mentioned cell.20 Moreover, VCAN can bind to 
adhesion molecules onto inflammatory leukocytes surface. 
For instance, VCAN can bind to L and P selectins via 
specific over-sulfated sequences in the chondroitin sulfate 
chains.21 VCAN also impacts cell proliferation. For 
instance, mitogens, eg, platelet-derived growth factor 
(PDGF), promote VCAN expression in arterial smooth 
muscle cells and facilitate the expansion of the pericellular 
ECM that is required for the proliferation and migration of 
the mentioned cells.22 Thus, VCAN expression shows 
relationships to a proliferative cell phenotype and is 
often found in tissues exhibiting elevated proliferation, 
such as in development and in a variety of tumors covering 

GC. Yang et al reported that functional evaluations showed 
that silencing VCAN by shRNA noticeably hindered cell 
migration and invasion capacity, whereas increased VCAN 
by overexpressing NPM1-mA enhanced migration and 
invasion ability of leukemia cells.23 Note that in GC tis-
sues and cell lines, lncRNA VCAN antisense RNA 1 
(VCAN-AS1) showed evident promotion, while its rise 
showed relationships to clinical results of GC cases. 
Moreover, silencing VCAN-AS1 represses cell proliferat-
ing, migrating, and invading processes, whereas it facil-
itates apoptosis. Furthermore, VCAN-AS1 can regulate 
TP53 expression in a negative manner through the compe-
titive bind to eIF4A3.10 Circ_VCAN was found noticeably 
upregulated in radioresistant glioma tissues compared with 
radiosensitive tissues, and that circ_VCAN expression was 
negatively correlated with miR-1183 expression in glioma 
tissues. Circ_VCAN expression was decreased and miR- 
1183 expression rose in U87 and U251 cells after irradia-
tion. Both knockdown of circ_VCAN and treatment with 
miR-1183 mimics inhibited proliferating, migrating, and 
invading processes, and facilitated apoptosis of the U251 
and U87 cells irradiated. Moreover, luciferase reporter 

Figure 4 VCAN location and models establishment. (A) VCAN located in the membrane. (B and C) VCAN was effectively reduced using the si-VCAN in MGC-803 and 
SGC-7901 cells. (D and E) VCAN was effectively over-expressed in MGC-803 and SGC-7901 cells.*P<0.05; **P<0.01; ***P<0.001.
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Figure 5 Knockdown of VCAN could inhibit the proliferation of GC cell. (A) Scratch assay of knockdown of VCAN. (B) Knockdown of VCAN could inhibit the migration 
of GC cell. (C) Knockdown of VCAN could inhibit the invasion of GC cell. (D) Plate cloning experiment of knockdown of VCAN. (E) CCK8 results showed that 
suppression of VCAN by si-VCAN exhibited a slower proliferation. *P<0.05; **P<0.01; ***P<0.001; ****P<0.0001.

Figure 6 Overexpression of VCAN could promote the proliferation of GC cell. (A) Scratch assay of overexpression of VCAN. (B) Overexpression of VCAN could 
promote the migration of GC cell. (C) Overexpression of VCAN could promote the invasion of GC cell. (D) Plate cloning experiment of overexpression of VCAN. (E) 
CCK8 results showed that Overexpression of VCAN exhibited a higher proliferation.*P<0.05; **P<0.01; ***P<0.001; ****P<0.0001.
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assays revealed that circ_VCAN might function as 
a sponge for miR-1183.24 The above results indicate that 
different transcript forms of VCAN have powerful func-
tions for cancer progression, especially in their ability for 
adhering and proliferating cancer cells.

Tumor infiltrative forkhead box P3-positive (FOXP3+) 
regulatory T cells (Tregs) critically impact GC immune 
microenvironment.25 Tregs refer to immunosuppressive 
lymphocytes adversely affecting the regulation of the 
immune system through the regulation of the active 
immune function of effector T cells (Teffs). The extensive 
increase in FOXP3+ Tregs makes effector T cells’ immune 
function ineffective in the microenvironment of tumor.26 

As revealed from the assessment here, VCAN expression 
shows high relationships to Tregs and some immunosup-
pressive membrane proteins covering TIGIT, CTLA4, 
IDO1, ICOS have a significant correlation with VCAN 
expression. We searched the literature and found that 
there are some reports on the research of VCAN and 
immunity. For example, Hope et al reported that VCAN 
strongly correlated with CD8+ T cell infiltration in color-
ectal cancer, regardless of mismatch repair status. Tumors 

exhibiting low total VCAN and active VCAN proteolysis 
showed relationships to obvious CD8+ T cell infiltration. 
Tumor-intrinsic WNT pathway activation showed relation-
ships to CD8+ T cell excluding process and VCAN gaining 
process. Besides controlling VCAN levels in the tumor 
site, VCAN proteolysis can synthesize bioactive fragments 
with novel functions.27 Chang et al indicated that type 
I interferon signaling regulates VCAN expression, and 
VCAN is necessary for type I interferon production. 
Macrophage-derived VCAN refers to a molecule that can 
regulate immune with anti-inflammatory properties in 
acute pulmonary inflammation.28 According to Chelsea 
Hope et al, human myeloma tumors with CD8+ infiltra-
tion/aggregates received VCAN proteolysis at a site 
assessed for synthesizing a glycosaminoglycan-bereft 
N-terminal fragment, versikine myeloma-relevant macro-
phages (MAMs), instead of tumor cells, chiefly produced 
V1-VCAN, the precursor to versikine, but stromal cell- 
derived ADAMTS1 was the VCAN-degrading protease 
exhibiting the highest expression. Different from intact 
VCAN, versikine-induced Il-6 production showed part 
reliance on Tlr2. In a model of macrophage-myeloma 

Figure 7 Correlation between VCAN expression and immune system (A) VCAN was significantly linked with Tregs. (B–F) Immunosuppressive membrane proteins IDO1, 
TIGIT, CTLA4, ICOS have significant correlation with VCAN expression while PDCD1 not.
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cell crosstalk, versikine triggered components of “T-cell 
inflammation,” covering T-cell chemoattractant CCL2 and 
IRF8-dependent type I interferon transcriptional signa-
tures. For this reason, the interplay between stromal cells 
and myeloid cells in the myeloma microenvironment pro-
duces versikine, an emerging bioactive damage-associated 
molecular pattern probably facilitating immune sensing of 
myeloma tumors and modulating the tolerogenic conse-
quences of intact VCAN accumulating process.29 

Accordingly, therapeutic VCAN administration is likely 
to facilitate cancer immunotherapy.

Conclusion
The mentioned results suggest that VCAN is critical to GC 
progression. Accordingly, VCAN is likely to be 
a potentially feasible prognosis marking element and 
a prominent cancer drug for GC patients.
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