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SPP1+ Macrophages Identified as Key Drivers
and Therapeutic Targets In Colorectal Cancer

Progression

New Study Unveils Critical Role of SPP1+ Macrophages in
Colorectal Cancer Progression and Treatment

CHINA, March 17, 2025 /EINPresswire.com/ --
Colorectal cancer (CRQC) is the third most common
malignancy and the second leading cause of cancer-
related deaths worldwide. Despite the success of
immune checkpoint blockade therapies in various
solid tumors, immunotherapy for CRC remains a
challenge. Hence, there is a critical need to
understand the complex tumor microenvironment
(TME) of CRC and identify potential targets to develop
new immunotherapies.

This research, published in the Genes & Diseases
journal by a team from Xi'an Medical University, The
First Hospital of China Medical University, and Air
Force Medical University integrates single-cell and
spatial transcriptomics with bulk sequencing to
investigate the roles and mechanisms of SPP1+

macrophages in CRC.

The researchers identified four macrophage subsets
from CRC tissue, including FCN1+ macrophages,
C1QC+ macrophages, SPP1+ macrophages, and
MKI67+ macrophages. They found that the number
and proportion of SPP1+ macrophages consistently
increased during CRC occurrence, progression, and

(A) Volcano plot of DEGs in
monocytes/macrophages between NC
and CRC samples in the GSE164552
dataset. (B) Venn diagrams of common
DEGs up- or down-regulated across
the six scRNA-seq datasets (NC vs.
CRQ). (C) Metascape bar graph of
functional enrichment

metastasis. This finding suggests that SPP1+ macrophages play an important role in driving CRC

development and metastasis.

Interestingly, this study noted an increase in the proportion of M1 macrophages and a decrease
in M2 macrophages in CRC, contradicting the M1/M2 polarization theory. Functional analyses
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suggests that SPP1+ macrophages may
promote CRC through epithelial-
mesenchymal transition (EMT), hypoxia,
glycolysis, and immunosuppressive
pathways. These macrophages interact with
other cells through the SPP1-CD44, SPP1-
PTGER4, and SPP1 a4b1 complex axes,
highlighting potential therapeutic
intervention points.
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In addition, the research findings suggest
that preoperative chemotherapy can
significantly reduce SPP1 expression in CRC
macrophages, particularly in treatment
responders, indicating a potential role in
immunotherapy. Inhibition of the CSF1-
CSF1R axis, a major research direction of _
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In summary, this study provides a

comprehensive analysis of SPP1+

macrophages in CRC, including their origin, distribution, clinical value, functional pathways, and
implications for treatment. Based on the results, the researchers propose the SPP1+
macrophage model theory, which explains the changes in macrophages during CRC liver
metastasis (CRLM) and guides clinical diagnosis and treatment. These findings open new
avenues for CRC treatment and emphasize the need for more precise macrophage-targeted
immunotherapy strategies.
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wHRARAH (A) Classification of macrophage subsets in CRC,

including FCN1+, C1QC+, SPP1+, and MKI67+
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proliferation, respectively. (B) Model of the
developmental trajectory of
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