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The association of CTHRC1 with tumor progression 
is demonstrated in various human cancers, including 
hepatocellular carcinoma, gastric cancer, pancreatic cancer, 
GIST and colorectal cancer (1-3). In a meta-analysis done 
by Wang et al., the results revealed correlation of CTHRC1 
expression with TNM stage in gastric cancer, breast cancer, 
and hepatocellular carcinoma (4). It indicated CTHRC1’s 
role as a biomarker for prognosis of cancer patients by 
showing that patients with higher CTHRC1 expression 
had decreased overall survival (OS) and disease-free survival 
(DFS) which was statistically significant (4).

In the current study done by Ni et al., role of CTHRC1 
expression in predicting the prognosis of patients with 
colorectal cancer patients has been confirmed. Statistically 
significant association of high expression of CTHRC1 with 
advanced stage (P=0.016) and tumor budding (P=0.022) was 
demonstrated (5).

Ni et al. also showed high expression of CTHRC1 in 
tumor buds which also suggests a possible role of CTHRC1 
in epithelial-mesenchymal transition (EMT) and cancer 
metastasis. Tumor budding which is considered to be the 
morphologic manifestation of EMT is considered to be 
an early event in the metastatic process of human cancers. 
Its role in prognosticating the colorectal cancer is well 
established (6,7). However, depending upon the study, 
interobserver variability in reporting tumor budding has 
ranged from moderate to very good, and it is recognised 
that difference is greater when pathologist inexperienced in 
tumor budding are included. It’s difficult to interpret tumor 
budding in mucinous carcinomas and in adenocarcinoma 
with inflammatory infiltrate. Also, it is unclear whether 

tumor budding is best evaluated as a continuous variable or 
with a tiered system (6). Within the confines of the above 
limitations of tumor budding assessment, CTHRC1 can 
serve as a better prognostic biomarker.

CTHRC1 has been linked with EMT which is considered 
to be modulated by the transforming growth factor (TGF-β) 
pathway. This study demonstrated that increased expression 
of CTHRC1 level in TGF-β treated cells. CTHRC1 
knockdown had partially attenuated the migration and 
invasion induced by TGF-β by possibly hampering Smad2/3 
signaling (which mediates the regulatory effect of TGF-β 
on EMT) and leads to partial recovery of effect of TGF-β 
on epithelial markers (E-cadherin and α-catenin) and 
mesenchymal markers (fibronectin and vimentin).

Previously, CTHRC1 has been shown to activate various 
other signaling pathways (like Wnt/PCP pathway, Src and 
Erk signaling) which are interlinked with TGF-β pathway 
(8,9).

Many studies has shown that acquisition of EMT 
features is associated with development of resistance 
to chemotherapy which could lead to recurrence and 
metastasis after standard chemotherapeutic treatment 
(10,11).

It has been previously postulated and supported by 
evidence from preclinical studies that interaction among 
cancer cells in the tumor microenvironment can induce 
EMT by auto- and/or paracrine secretion of mediators 
such as growth factors, cytokines, and ECM proteins (11) 
(Figure 1). In one study done by Erikson et al. on melanoma 
cells, CTHRC1 was found to be expressed by not only the 
melanoma cells but also by activated stromal fibroblasts and 
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blood vessel endothelial cells (12). Few studies also suggest 
that cancer-associated fibroblasts may be supplied from 
cancer cells undergoing EMT as cells undergoing EMT 
acquires a fibroblastoid mesenchymal appearance (13,14).

These findings further validate the crucial role of tumor 
micro-environment is involved in tumor progression 
and supports the Stephen Paget’s original “seed and soil” 
hypothesis (15).

In conclusion, although multiple steps involved in the 
biology of metastasis still require further elucidation, study 
done by Ni et al. surely fills some gap in our understanding.

This finding will help to develop better risk assessment 
tool to further individualize the treatment planning. 
Nevertheless, the full impact of CTHRC1 expression on 
cancer is still not entirely inferred and its role as a predictive 
marker of response to chemotherapy needs to be further 
explored. Also, pivotal role of CTHRC1 in human cancer 
progression makes it an attractive new target for therapy.
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