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BACKGROUND

Globally, colorectal cancer (CRC) is
one of the most prevalent and deadly
cancers (1). Circulating tumour cells
(CTCs) may develop immune-
suppressive networks in the tumour
microenvironment and acquire
resistance to immunotherapy by
acquiring genetic alterations in
oncogenes which may affect the
expression of immune regulatory
molecules (PD-L1, PD-L2, CTLA-4,
CD47) in cancer. To date, it has been
discovered that KRAS activation can
upregulate PD-L1 molecules, which
may aid in tumour immune evasion (2,
3). However, the regulatory effects of
KRAS on the expression of CTLA-4 in
patients with CRC have yet to be
explored.

Thus, for the first time, we aimed to

investigate KRAS and CTLA-4 mRNA

expression profiling and their

correlations in CTCs from patients

with CRC. Additionally, the correlations

of the presence of higher CTCs with

various clinical and pathological

parameters in patients with CRC were

analyzed.

KRAS AND CTLA-4 EXPRESSION PROFILING IN CIRCULATING TUMOR CELLS IN PATIENTS 

WITH COLORECTAL CANCERS
Sharmin Aktara, Tracie Chengb, Sujani MK Gamagec, Farhadul Islamd, Vinod Gopalana, Alfred King-yin Lama 

aCancer Molecular Pathology, School of Medicine and Dentistry, Griffith University, QLD, Australia, bSchool of Nursing and Midwifery - Nursing, Griffith University, QLD, Australia, 
cFaculty of Health Sciences & Medicine, Bond University, QLD, Australia, dDepartment of Biochemistry and Molecular Biology, University of Rajshahi, Rajshahi, Bangladesh

1. Nagtegaal ID, A.M., Salto-Tellez M. in WHO Classification of Tumours: Digestive system tumours, Edn. 5th. (ed. A.M. Nagtegaal ID, Odze RD, Lam AK) 177-187 (International Agency for

Research on Cancer, Lyon; 2019).

2. Glorieux, C. et al. Regulation of PD-L1 expression in K-ras-driven cancers through ROS-mediated FGFR1 signaling. Redox Biol 38, 101780 (2021).

3. Chen, N. et al. KRAS mutation-induced upregulation of PD-L1 mediates immune escape in human lung adenocarcinoma. Cancer Immunology, Immunotherapy 66, 1175-1187 (2017).

4. Casey, S.C. et al. MYC regulates the antitumor immune response through CD47 and PD-L1. Science (New York, N.Y.) 352, 227-231 (2016).

5. Mittal, A.K. et al. Role of CTLA4 in the proliferation and survival of chronic lymphocytic leukemia. PLoS One 8, e70352 (2013).

6. Sastre, J. et al. Circulating tumor cells in colorectal cancer: correlation with clinical and pathological variables. Annals of Oncology 19, 935-938 (2008).

7. Wang, H.-M. et al. The change in circulating tumor cells before and during concurrent chemoradiotherapy is associated with survival in patients with locally advanced head and neck cancer. Head

Neck 41, 2676-2687 (2019).

8. Hamid, F.B. et al. Enumeration, characterisation and clinicopathological significance of circulating tumour cells in patients with colorectal carcinoma. Cancer Genet 254-255, 48-57 (2021).

9. Cristofanilli, M. et al. Circulating tumor cells, disease progression, and survival in metastatic breast cancer. New England Journal of Medicine 351, 781-791 (2004).

REFERENCES

To conclude, this study has investigated the role of KRAS on CTLA-4 gene expression in CTCs, and it has the potential to aid in the selection of therapeutic

targets in patients with an inhibitory immune gene signature. Future studies can focus on analyzing mutational profiles and the interaction of these genes with

different tumour-infiltrating immune cells to better understand the potential role of these genes in CRC pathways.

CONCLUSION

RESULTS AND DISCUSSION

Enumeration of CTCs and counts in 

patients with CRC 

Figure 1: The cells, which were positive for at least

one of the cell surface biomarkers (EPCAM, SNAIL-1,

E-Cadherin and MMP-9), along with enlarged nucleus

and cell size >8µm were considered as CTCs. 66%

(n=33/50) of patients with CRC were CTC-positive.

Images were captured by Olympus Fluoview FV1000

Confocal Microscope (Scale bar: 20 µm).

 

                      

       

      

        

       

       

       

       

        

               

                          

                  

        
   

  
 

                                  

                       

              
   

  
 

                         

                    

           

       

   
  

 

                          

                       

        

           

   
  

 

                           

                      

Clinicopathological features of the presence 

of CTCs in patients with CRC

Table 1

• Late-stage cancers more often had higher CTCs

when compared to early-stage cancers (p=0.0064).

• Patients having higher CTCs were more likely to

have mucinous adenocarcinoma (p=0.019),

• Similarly, individuals with higher CTCs were

more likely to have larger tumour sizes (>50mm,

p=0.051).

• Monitoring CTCs counts have a significant role

in predicting the clinicopathological outcomes

(especially tumour progression and

aggressiveness) in patients with CRC (6-9).

KRAS and CTLA-4 gene expression in 

CTC neg vs CTC pos groups 

Figure 2: A high expression of KRAS and CTLA-4

genes was noted. These genes play a significant role in

the immune escape pathways of CTCs in circulation.

This study has first time found a higher expression

level of CTLA-4 in CTCs which may suggest that

CTLA-4 can also be expressed in CTCs like other

immune checkpoint molecules such as PD-L1 and

might be involved in CRC development by promoting

immune evasion.

Correlation of the mRNA expression level 

between CTLA-4 and KRAS

Figure 3: Positive correlation between CTLA-4, and

KRAS expression (r=0.67, p=0.0001) (Spearman

rank test). CTLA-4 gene expression level tended to

be higher in CTCs fractions from patients with

KRAS mutation (p<0.06) (From clinical data

analysis) which further strengthen the idea that

activation of oncogenes may aid CTCs in evading

immune surveillance by modifying the expression

of immune genes (2, 3, 4, 5).
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