
Abstract. Background/Aim: CD58 is an immune adhesion
molecule on the cellular surface. It was previously found that
a high expression of CD58 predicted a poor prognosis of
patients with lower-grade gliomas. Therefore, the aim of this
paper was to investigate the association between CD58 and
breast cancer. Materials and Methods: CD58 gene expression
data downloaded from cBioPortal was compared between the
different subtypes of breast cancer. Clinical prognosis was
examined using Kaplan-Meier analysis and multivariable Cox
regression analysis. The association between CD58
expression and immune cell infiltration was estimated using
the TIMER 2.0 web platform. Finally, the tumour sphere
formation of aldehyde dehydrogenase 1 (ALDH1)high basal-
like breast cancer stem cells in which CD58 was knocked
down using siRNA was measured. Results: CD58 mRNA was
mainly enriched in claudin-low and basal-like subtypes. The
high expression of CD58 predicted a good prognosis in
patients with luminal A and luminal B breast cancer. This
prediction may be due to the association of immune cell
infiltration with CD58. Notably, patients with luminal A

breast cancer with a high expression of CD58 in association
with ALDH1A3 exhibited a good prognosis; however, this did
not apply to patients with basal-like breast cancer. The in
vitro experiments revealed that knockdown of CD58 inhibited
the tumour sphere formation ability of ALDH1high basal-like
cancer cells. Conclusion: CD58 may function as a potential
prognostic biomarker and therapeutic target in ALDH-
positive basal-like cancer stem cells.

According to the enumeration published in 2022, over
287,000 new cases of breast cancer have been estimated to
be diagnosed in the United States each year, with breast
cancer accounting for 31% of all cancers among females. In
addition, over 43,000 women are estimated to succumb to
the disease each year (1). Breast cancer is a heterogeneous
disease which can be subtyped by predictive analysis of the
microarrays 50 (PAM50) gene panel. Breast cancer PAM50
molecular subtypes include luminal A, luminal B, human
epidermal growth factor receptor 2 (HER2)-enriched, basal-
like, normal-like and claudin-low. Luminal A and B subtypes
are mainly associated with oestrogen receptor (ER)+ cancers
(2, 3), while the majority of triple-negative breast cancers
(TNBCs) are also classified as claudin-low and basal-like
subtypes (4).

Based on the subtyping, treatment of breast cancer mainly
entails surgery, radiotherapy, and drug therapy, including
chemotherapy, endocrine therapy and molecular targeted
therapy. In general, patients with luminal A breast cancer
have a favourable prognosis owing to the effectiveness of
anti-hormone receptor therapy (5). By contrast, patients with
the basal-like subtype have an unfavourable prognosis due
to resistance to conventional therapy (6). Therefore, there is
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an urgent need for the development of effective biomarkers
for prognosis and treatment targets for diverse individual
tumours of different subtypes. We have previously published
a series of articles in recent years and screened a number of
genes playing a key role in the diagnosis, prognosis, and
therapy for each subtype of breast cancer (7-15). Hence, the
present study continued the search for characteristic genes
and the identification of explicit gene functions among
different subtypes in breast cancer.

The unfavourable prognosis of patients with basal-like
breast cancer may be partially due to its stem-like
properties (11, 16). Breast cancer stem cells (BCSCs) are a
small subpopulation of tumour cells that are associated with
tumour recurrence, metastasis, and drug resistance (17).
Aldehyde dehydrogenase 1 (ALDH1) is a potential CSC
marker which exhibits endogenous enzyme activity in
various types of cancer, including breast cancer (18, 19).
ALDH1A3 is particularly associated with metastasis,
tumour grade, and cancer type in breast cancer (9, 11-13,
15, 20, 21). Thus, it is crucial to understand the biological
nature of basal-like BCSCs in order to provide optimal
therapy.

A previous study by the authors screened out candidate
genes in lower-grade gliomas (LGGs) using information-
theoretic approaches and found that a high expression of
CD58 predicted poor prognosis of patients with LGGs (22).
CD58 is an immune adhesion molecule which is located on
the cell surface and participates in cell-cell adhesion and T-
cell or natural killer cell activation during the antigen
presenting process (23). CD58 is overexpressed in basal-like
cell lines (24) and functions as a representative basal gene
in breast cancer cells. The increased expression of CD58 has
been shown to remodel luminal breast cancer cells into basal
breast cancer cells (25). However, its role in breast cancer
remains obscure.

Novel biomarker combinations are the basis for
increasingly complex diagnostic algorithms and are useful
for a more comprehensive diagnosis and prognosis of
diseases than any isolated biomarker (26). The present study
analysed the expression of CD58 and its association with
patient prognosis, as well as the combination of CD58 and
ALDH1A3 in different subtypes of breast cancer. The present
study identified diverse functions of CD58 in luminal A and
basal-like breast cancer. The findings presented herein may
aid in the identification of novel potential biomarkers for the
prognosis and pharmacological targeting of breast cancer.

Materials and Methods
Analysis of the Molecular Taxonomy of Breast Cancer International
Consortium (METABRIC) dataset. The METABRIC dataset was
downloaded from cBioPortal (https://www.cbioportal.org/), with the
last entry made on April 7, 2020 (27, 28). The clinicopathological
data were summarized and have been reported by Tamori et al. (13). 

Analysis of immune cell infiltration. The association between CD58
expression and immune cell infiltration was estimated using TIMER
2.0 (https://cistrome.shinyapps.io/timer/), which revealed the
association between gene expression and the infiltration of six types
of immune cells, including CD4+ T-cells, CD8+ T-cells, B-cells,
neutrophils, macrophages and dendritic cells (29).

Cells lines and cell culture. Human basal-like cancer cell lines (MDA-
MB-468 and BT-20) were purchased from the American Type Culture
Collection (ATCC, Manassas, VA, USA). Dulbecco’s modified Eagle’s
medium (DMEM) and Eagle’s minimal essential medium (EMEM)
were obtained from Nissui Pharmaceutical Co., Ltd (Tokyo, Japan).
Foetal bovine serum (FBS) was purchased from Capricorn Scientific
GmbH (Ebsdorfergrund, Germany). The MDA-MB-468 cells were
cultured in DMEM, while the BT-20 cells were cultured in EMEM.
All media were supplemented with 10% FBS. The cells were cultured
in a humidified atmosphere of 95% air and 5% CO2 at 37˚C.

CD58 siRNA transfection. OPTI-MEM was obtained from Gibco
(Thermo Fisher Scientific, Inc., Waltham, MA, USA) and
Lipofectamine™ RNAiMAX transfection reagent was obtained from
Invitrogen (Thermo Fisher Scientific, Inc.). Prior to transfection,
3×105 cells were seeded in 6-well plates and cultured for 24 h. A
total of 10 nM CD58 siRNA-1 or CD58 siRNA-2 was mixed with
OPTI-MEM and Lipofectamine™ RNAiMAX transfection reagent.
Of note, two types of CD58 siRNA (CD58 siRNA-1: 5’-CAA CUU
AAC AUC AUC AGA U-3’and CD58 siRNA-2: 5’-CUG AUA CCA
UGA AGU UCU U -3’) and scrambled negative control were
purchased from MilliporeSigma (St. Louis, MO, USA). Transfection
was performed two times for 24 h, respectively.

Western blot analysis. Western blot analysis was performed as
previously described (9-13, 15). Anti-CD58 (LFA-3) antibody (330902)
was obtained from BioLegend, Inc. (San Diego, CA, USA) and was
diluted to 1:1,000. The mouse anti-β-actin monoclonal antibody
(60008-I-Ig) was purchased from ProteinTech Group, Inc. (Rosemont,
IL, USA) and was diluted to 1:5,000. The goat anti-mouse IgG
horseradish peroxidase (HRP)-conjugated antibody (7076S) was
purchased from Cell Signaling Technology, Inc. (Danvers, MA, USA).
The secondary antibody was diluted to 1:2,000. The signals were
detected using Chem Doc MP (Bio-Rad Laboratories, Inc., Hercules,
CA, USA) according to the manufacturer’s instructions.

ALDEFLUOR assay. The ALDEFLUOR™ assay kit was obtained
from Stemcell Technologies, Inc. (Vancouver, BC, Canada).
Following transfection, ALDH1high cells were sorted from MDA-
MB-468 and BT-20 cells using the ALDEFLUOR™ assay kit as
previously described (8, 9, 11-13, 15). Cells were sorted using a
FACS Aria III cell sorter (BD Biosciences, San Jose, CA, USA).

Tumour sphere formation assay. Tumour sphere formation assay
was performed using methyl cellulose from FUJIFILM Wako Pure
Chemical Corporation (Osaka, Japan) and 2-mercaptoethanol
(MilliporeSigma) as previously described (8-13, 15). Tumour
spheres were visualized under an inverted microscope (DMIL LED,
Leica Microsystems GmbH, Wetzlar, Germany) and areas with
tumour spheres of >4 cells (314 μm2) were determined using
ImageJ software version 1.53e (National Institutes of Health). The
average area is presented as the mean±SD from three independent
experiments. All experiments were conducted three times.
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Statistical analysis. In the analysis of gene expression, the mRNA
levels (n=1,904) were compared using the Kruskal-Wallis test
followed by Steel-Dwass’s multiple comparison test for post hoc
analysis. The optimal cut-off values were then determined on the
receiver operating characteristic (ROC) curve using the Youden
index and the optimal cut-off values were used to divide the patients
into the high and low expression groups, as previously described
(12). Survival curves were plotted using Kaplan-Meier analysis.
p-Values were calculated using the log-rank (Cochran-Mantel-
Haenszel) test. Multiplicity was adjusted using the Holm’s method
for post hoc analysis. Multivariate Cox regression analysis was used
to adjust hazard ratios calculated with age at diagnosis as a
confounding factor. For tumour sphere formation analysis,
differences between data were examined using Dunnett’s test. All

statistical analyses were performed using Bell-Curve for Excel,
version 3.10 (Social Survey Research Information Co., Ltd., Tokyo,
Japan). A p-value <0.05 was considered to indicate a statistically
significant difference.

Results
High expression of CD58 predicts a good prognosis of
patients with luminal A and luminal B breast cancer. To
determine the role of CD58 in breast cancer, the
METABRIC dataset was downloaded from cBioportal and
gene expression was examined in the subtypes according
to PAM50. As shown in Figure 1A, CD58 mRNA was

Xiong et al: CD58 and ALDH1A3 Associate With Prognosis in Basal-like Breast Cancer

5225

Figure 1. Role of CD58 in breast cancer. (A) CD58 mRNA expression levels in all subtypes and in each of the six predictive analysis of microarrays
50 (PAM50) subtypes of breast cancer. Values are shown as box-and-whisker plots (Kruskal-Wallis test followed by the Steel-Dwass multiple
comparison test for post hoc analysis, ****p<0.0001). (B) Kaplan-Meier analysis of CD58 based on the overall survival status according to the
PAM50 classification. HER2, Human epidermal growth factor receptor 2.



found to be significantly enriched in basal-like and
claudin-low subtypes, in comparison with the other PAM
50 molecular subtypes. 

Subsequently, the patients were divided into the CD58high

and CD58low expression groups based on the ROC curves
and prognosis was assessed based on the overall survival
status using Kaplan-Meier analysis. As illustrated in Figure
1B, patients with luminal A and luminal B breast cancer in
the CD58high group had a significantly better prognosis than
those with in the CD58low group, based on the overall
survival status. However, no significant differences were
observed in the overall survival of patients with the normal-
like, HER2-enriched, claudin-low, and basal-like subtypes.
These results thus indicated that high expression of CD58 in
patients with luminal A and luminal B breast cancer may be
beneficial for breast cancer therapy. 

CD58 is associated with immune cell infiltration in all
patients and patients with the luminal subtype. CD58
functions as an immune adhesion molecule and plays a key
role in recruiting T-cells or natural killer cells during the
antigen presenting process (23). Thus, the present study
examined whether CD58 is associated with immune cell
infiltration in breast cancer using the TIMER 2.0 web

platform. As demonstrated in Figure 2A and D, CD58
expression was significantly and positively associated with
the infiltration of B-cells, CD8+ T-cells, CD4+ T-cells,
macrophages, neutrophils and dendritic cells, in the total
patients (all subtypes) and in those with the luminal subtype.
As shown in Figure 2B, CD58 expression was plotted in a
scattered mode and exhibited no association with infiltration
of immune cells, apart from macrophages. It was also found
that CD58 expression in HER2-enriched breast cancer was
only significantly and positively associated with the
infiltration of CD8+ T-cells and neutrophils (Figure 2C).
These results suggest that the cell surface molecule CD58
may function as an immune modulator to facilitate the
therapy for luminal breast cancer.

CD58highALDH1A3high predicts a poor prognosis in patients
with basal-like breast cancer. The poor prognosis of patients
with breast cancer may partially be due to its stem-like
properties (11, 16); thus, the present study combined CD58
and the CSC marker, ALDH1A3, to predict the prognosis of
patients with breast cancer. As shown in Figure 3, it was
found that in patients with luminal A breast cancer, those in
the ALDH1A3high group exhibited a significantly better
prognosis than those in the ALDH1A3low group, based on the
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Figure 2. Correlation between CD58 and immune cell infiltration in (A) all patients, and patients with (B) the basal-like, (C) HER2-enriched and
(D) luminal subtypes. cor, Correlation; TPM, transcript per million.
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Figure 3. Overall survival analysis in patients with different breast cancer subtypes, according to aldehyde dehydrogenase 1 family member A3
(ALDH1A3) and CD58, and ALDH1A3 expressions. Patients with the basal-like subtype in the CD58highALDH1A3high group have a poor prognosis.
p-Values were calculated using the log-rank (Cochran-Mantel-Haenszel) test. Multiplicity was adjusted using the Holm’s method for post hoc
analysis. Statistically significant p-values are shown in bold. HER2, Human epidermal growth factor receptor 2.



overall survival status. No significant difference was observed
between patients with the luminal B, HER2-enriched,
claudin-low, and basal-like subtypes in the ALDH1A3high and
ALDH1A3low groups. Moreover, patients with the luminal A
subtype in the CD58highALDH1A3high group also had better
overall survival than those in the CD58lowALDH1A3low

group. On the contrary, patients with the basal-like subtype
in the CD58highALDH1A3high group had a poorer prognosis
than those in the CD58lowALDH1A3low group, based on the
overall survival status. There were no significant differences
between CD58highALDH1A3high and CD58lowALDH1A3low in
the other subtypes of breast cancer patients.

Multivariate Cox regression analysis (Table I), which was
calculated with age at diagnosis as a confounding factor, also
confirmed the significantly poorer prognosis of patients in the

CD58highALDH1A3high group with the basal-like subtype of
breast cancer compared those in the CD58highALDH1A3low

and CD58lowALDH1A3low groups. There were no significant
differences in the other PAM50 subtypes of breast cancer.

CD58 siRNA knockdown inhibits the tumour sphere formation
of basal-like cancer cells. To clarify the role of CD58 in
ALDH1-positive BCSC, CD58 was knocked down using
siRNA in basal-like cancer cell lines (MDA-MB-468 and BT-
20) and ALDH1high cells were then sorted using
ALDEFLUOR assay. The formation of tumour spheres in the
ALDH1high cells was detected after culturing for 6 days. As
shown in Figure 4A and B, CD58 siRNA knockdown
successfully inhibited CD58 protein expression in both MDA-
MB-468 and BT-20 cells. Moreover, CD58 knockdown
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Table I. Multivariable Cox regression analysis for overall survival in PAM50 molecular subtypes of breast cancer. 

Comparison                                                                                                       Hazard ratioa (95% confidence interval)                                       p-Value

All                                                                                                                                                                                                                                     
   CD58high vs. CD58low                                                                                                 1.0137 (0.8984-1.1438)                                                     0.8251
   ALDH1A3high vs. ALDH1A3low                                                                                  0.9405 (0.8332-1.0616)                                                     0.3211
   CD58highALDH1A3high vs. CD58highALDH1A3low                                                  1.0131 (0.8380-1.2248)                                                     0.8930
   CD58highALDH1A3high vs. CD58lowALDH1A3high                                                  1.0560 (0.8996-1.2395)                                                     0.5052
   CD58highALDH1A3high vs. CD58lowALDH1A3low                                                   0.9654 (0.8167-1.1412)                                                     0.6799
Luminal A                                                                                                                                                                                                                         
   CD58high vs. CD58low                                                                                                 0.9496 (0.7598-1.1868)                                                     0.6492
   ALDH1A3high vs. ALDH1A3low                                                                                  0.9092 (0.7381-1.1198)                                                     0.3704
   CD58highALDH1A3high vs. CD58highALDH1A3low                                                  0.9058 (0.6218-1.3194)                                                     0.6062
   CD58highALDH1A3high vs. CD58lowALDH1A3high                                                  0.9056 (0.6694-1.2252)                                                     0.5202
   CD58highALDH1A3high vs. CD58lowALDH1A3low                                                   0.8606 (0.6301-1.1754)                                                     0.3452
Luminal B                                                                                                                                                                                                                         
   CD58high vs. CD58low                                                                                                 0.8538 (0.6433-1.1333)                                                     0.2740
   ALDH1A3high vs. ALDH1A3low                                                                                  0.8923 (0.7109-1.1198)                                                     0.3253
   CD58highALDH1A3high vs. CD58highALDH1A3low                                                  0.9296 (0.5463-1.5818)                                                     0.7877
   CD58highALDH1A3high vs. CD58lowALDH1A3high                                                  0.8568 (0.6012-1.2211)                                                     0.3927
   CD58highALDH1A3high vs. CD58lowALDH1A3low                                                   0.8325 (0.5805-1.1939)                                                     0.3189
HER2-enriched                                                                                                                                                                                                                 
   CD58high vs. CD58low                                                                                                 1.1908 (0.8354-1.6972)                                                     0.3343
   ALDH1A3high vs. ALDH1A3low                                                                                  1.0055 (0.7075-1.4290)                                                     0.9757
   CD58highALDH1A3high vs. CD58highALDH1A3low                                                  0.8746 (0.5530-1.3832)                                                     0.5668
   CD58highALDH1A3high vs. CD58lowALDH1A3high                                                  1.1120 (0.7038-1.7569)                                                     0.6493
   CD58highALDH1A3high vs. CD58lowALDH1A3low                                                   1.1639 (0.7079-1.9137)                                                     0.5496
Claudin-low                                                                                                                                                                                                                      
   CD58high vs. CD58low                                                                                                 0.8535 (0.5446-1.3375)                                                     0.4894
   ALDH1A3high vs. ALDH1A3low                                                                                  0.6396 (0.3533-1.1579)                                                     0.1400
   CD58highALDH1A3high vs. CD58highALDH1A3low                                                  0.5710 (0.2148-1.5177)                                                     0.2612
   CD58highALDH1A3high vs. CD58lowALDH1A3high                                                  0.6134 (0.2049-1.8367)                                                     0.3825
   CD58highALDH1A3high vs. CD58lowALDH1A3low                                                   0.4921 (0.1947-1.2436)                                                     0.1339
Basal-like                                                                                                                                                                                                                          
   CD58high vs. CD58low                                                                                                 0.7707 (0.4314-1.3768)                                                     0.3789
   ALDH1A3high vs. ALDH1A3low                                                                                  1.4611 (0.8878-2.4048)                                                     0.1358
   CD58highALDH1A3high vs. CD58highALDH1A3low                                                 9.5615 (2.0585-44.4134)                                                    0.0040
   CD58highALDH1A3high vs. CD58lowALDH1A3high                                                  2.2914 (0.7079-7.4171)                                                     0.1665
   CD58highALDH1A3high vs. CD58lowALDH1A3low                                                   3.3625 (1.2169-9.2907)                                                     0.0194

aHazard ratio adjusted by age at diagnosis estimated using Cox proportional hazard model. Statistically significant p-values are shown in bold.
ALDH1A3, Aldehyde dehydrogenase 1 family member A3; HER2, human epidermal growth factor receptor 2.



significantly inhibited the tumour sphere formation of
ALDH1high cells sorted from MDA-MB-468 and BT-20 cells
(Figure 4C-F). These results suggest that CD58 may promote
the stem cell properties of ALDH1-positive basal-like cancer
stem cells.

Discussion

CD58 has been reported to be associated with
haematological malignancies and solid tumours (23);
however, its expression and its role in the prognosis of breast
cancer patients remain obscure. The present study performed
bioinformatics analysis according to the online cancer
genomics database and found that CD58 was more enriched
in the basal-like and claudin-low breast cancer subtypes than
in other PAM50 subtypes. Notably, patients with the luminal
A subtype in the CD58highALDH1A3high group exhibited a
good prognosis; however, those with the basal-like breast
cancer subtype in the same group exhibited a poor prognosis.

The good prognosis of patients with the luminal A subtype
in the CD58high group may be due to the modulation of
infiltrated immune cells. The poor prognosis of patients with
CD58high may be related to the progression of BCSCs. The
data indicate that CD58 may play a differential role in the
luminal A and basal-like subtypes and may function as a
novel prognostic biomarker and potential therapeutic target
for breast cancer.

In the present study, CD58 was highly expressed in the
claudin-low and basal-like subtypes of breast cancer. Patients
with luminal A and luminal B subtypes with a high
expression of CD58 exhibited a better prognosis than
patients with a low expression. Patients with luminal subtype
breast cancer with an active immune system have a longer
survival time than those with an inactive immune system
(30). An active immune system in the tumour environment
could increase the antitumour immunity, which will then
eliminate the tumour (31). As an immune adhesion molecule,
CD58 can mediate the cytotoxicity of lymphokine-activated
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Figure 4. CD58 reduces the tumour sphere formation ability of aldehyde dehydrogenase 1 (ALDH1)high cells. CD58 protein expression in (A) MDA-
MB-468 and (B) BT-20 cells in which CD58 was knocked down using siRNA. Knockdown of CD58 resulted in the suppression of tumour sphere
formation. Representative images illustrate tumour sphere formation in ALDH1high basal-like cancer cells (C and D), within a single visual field
at magnification 100× (upper images,) or at magnification 300× (lower images). Scale bar, 50 μm. Quantification of average tumour sphere area
is presented in bar charts (E and F) in ALDH1high basal-like cancer cells. Data represent the mean±SD from three independent experiments.
Statistical significance was determined using Dunnett’s test. *p<0.05, **p<0.01 vs. cells transfected with control siRNA. Ctrl, Control.



killing and natural killer cells (32) in neuroblastoma, and
may stimulate T-cell proliferation and augment cytotoxic T-
lymphocyte (CTL) cytotoxicity in colorectal cancer (33).
Similarly, through TIMER analysis, it was found that in all
breast cancers (analysed as a total) and in luminal A breast
cancer, CD58 enhanced immunity via its association with
immune cell infiltration, thus possibly contributing to tumour
eradication. These results suggest that CD58 may enhance
the anti-tumour immunity in luminal breast cancer by
recruiting immune cells. 

Breast cancer subtypes can be altered under certain
conditions. Need et al. (34) found that treatment with
oestrogen and progesterone transformed luminal A breast
cancer cells into a basal-like type. Although the present study
found that a high expression of CD58 may be beneficial to
the therapy of luminal A breast cancer, other researchers have
reported that CD58 is overexpressed in basal-like cells (24)
and functions as a representative basal gene in breast cancer
cells. The expression of CD58 has been shown to increase
during the process of the transition of luminal breast cancer
cells into basal breast cancer cells (25). This suggests that
CD58 may play a differential role in basal-like breast cancer.
Among the six PAM50 subtypes of breast cancer, the basal-
like subtype is associated with the poorest clinical outcomes
and its high rates of recurrence and metastasis may be related
to its stem-like properties (11, 16). Therefore, the present
study combined CD58 and the representative gene of BCSC,
ALDH1A3, and analysed their association with the prognosis
of patients with breast cancer. It was found that patients with
luminal A breast cancer in the ALDH1A3high group had a
significantly better prognosis than those in the ALDH1A3low

group, based on the overall survival status. No significant
difference was found between patients in the ALDH1A3high

and ALDH1A3low groups with the luminal B, HER2-enriched,
claudin-low, and basal-like subtypes. Moreover, patients with
the luminal A subtype in the CD58highALDH1A3high group
had a better prognosis than those in the CD58lowALDH1A3low

group, based on the overall survival status. It is noteworthy
that patients with the basal-like subtype in the
CD58highALDH1A3high group had a poorer prognosis than
those in the CD58lowALDH1A3low group, based on the overall
survival status. Since the majority of TNBCs are of the
claudin-low and basal-like subtypes (4), the role of CD58 in
TNBC based on classification using immunohistochemistry
warrants further investigation in the future.

Both MDA-MB-468 and BT-20 cells belong to the basal-
like subtype of breast cancer cells (35). By using these two
types of basal-like cancer cell lines, the present study found
that CD58 siRNA knockdown inhibited the formation of
tumour spheres in ALDH1high BCSCs. Consistent with these
results, Xu et al. (36) found that the knockdown of CD58
significantly impaired sphere formation and tumour growth
in colorectal cancer. CD58 was found to upregulate the

Wnt/β-catenin pathway via the degradation of Dickkopf 3
and thus promoted the self-renewal of CSCs. These results
indicate that CD58 may be a novel biomarker involved in the
regulation of BCSCs in basal-like breast cancer leading to a
potential anti-CD58 therapy. 

In conclusion, CD58 may play a differential role in the
luminal A and basal-like subtypes. Patients with the luminal A
subtype in the CD58highALDH1A3high group had a better
prognosis than those in the CD58lowALDH1A3low group. On the
contrary, patients with the basal-like subtype in the
CD58highALDH1A3high group had a poorer prognosis than those
in the CD58lowALDH1A3low group. The findings presented
herein may help to guide more precise therapeutic strategies in
clinical practice; however, the role of CD58 in the luminal A
and basal-like subtypes warrants further investigation.
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