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STATE OF THE ART
Colorectal cancer (CRC) is one of the major causes of morbidity and mortality worldwide, being an important target of study. Glycans are carbohydrates that play important

roles in several biological processes, including cell-cell and cell-extracellular matrix (ECM) adhesion, receptor activation, molecular trafficking and clearance, endocytosis and
signal transduction. Alterations of the glycosylation signature of tumor cells have been shown to be instrumental for the regulation of key mechanisms underlying cancer
progression (Pinho & Reis, Nature Rev Cancer 2015). We have been characterizing extensively the tumor glycome, demonstrating that malignant cells overexpress the tumor-
associated β1,6-GlcNAc branched N-glycans that have been associated with invasive and metastatic phenotypes and with poor prognosis in gastric cancer patients (Pinho &
Reis, Nature Rev Cancer 2015; Carvalho et al, Oncogene 2016; Verhelst et al. Gastroenterology 2019). Although transformed cells can be recognized by the immune system
through immunosurveillance, tumor cells are also able to evade to anti-tumor immune response, through the so-called cancer immune escape process (Dunn el al., Nature
Immunology 2002). However, it remains elusive the role of this pro-tumoral N-glycan in immune evasion and whether its removal contributes to enhance immune recognition and
to unleash an anti-tumor immune response.

What is the impact of aberrant expression of branched N-glycans in Cancer Immunoediting?

1. Increased expression of β1,6-GlcNAc branched N-glycan along 
colorectal carcinogenesis is associated with an increase of Foxp3-
expressing cells and a decrease of Tbet-expressing cells.

RESULTS

2. The aberrant expression of β1,6-GlcNAc branched N-glycans hampers 
immune recognition of tumor cells, creating immunosuppressive 
responses through inhibition of pro-inflammatory cytokine production

3. Removing branched N-glycans exposes immunogenic glycans 
on CRC cells.

4. In vivo deletion of branched glycosylation results in spontaneous 
suppression of CRC through unleashing an anti-tumor immune attack

Potential new mechanism of Cancer 
Immunoediting in Colorectal Cancer
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A B

C D

SFRH/BD/136388/2018

Silva, M.C.; Fernandes, Â; et al. “Glycans as Immune Checkpoints: Removal of Branched N-glycans Enhances Immune
Recognition Preventing Cancer Progression”, Cancer Immunol Res, November 1 2020 (8) (11) 1407-1425;
DOI: 10.1158/2326-6066.CIR-20-0264

Re
gu

la
to

ry
 T

 C
el

ls
(Im

m
un

os
up

pr
es

sio
n)

T 
He

lp
er

 1
 C

el
ls

(A
nt

i-t
um

or
al

)

MKN45 gastric cancer cell line
• MKN45 Mock - MKN45 cells transfected with empty vector
• MKN45 T5 - MKN45 cells transfected with MGAT5 cDNA

- Overexpressing MGAT5 and consequently, β1,6-GlcNAc branched N-glycans

Immune cells (PBMCs) from healthy donors
+

MC38 murine colorectal cancer cell line

• MC38 T5KO - MC38 cells knockout to 
Mgat5 gene (CRISPR/Cas9)

- Absence of β1,6-GlcNAc branched N-
glycans
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