
Functional role of A4GALT, the Gb3/CD77 synthase in colorectal cancer cells 

 

Christoph Barz1, Perl Markus1, Klaus-Peter Janssen2 
1Technische Universität München, München, Germany 
2Dept. of Surgery, Tum, Munich, Germany 

 

Gb3, also known as globotriaosylceramide or CD77, is a plasma-membrane located glycolipid 

and serves as the cellular receptor for bacterial Shiga toxins. The enzyme CD77-Synthase, 

which is encoded by the gene α-1,4-galactosyltransferase (A4GALT), catalyzes the α-1,4-

glycosidic binding of galactose to lactosylceramide. The Shiga toxin complex is based on an 

enzymatic A-subunit and five non-toxic B-subunits, which mediate binding to the Gb3 

glycolipid, as well as rapid cellular uptake. We found Gb3 to be highly upregulated in 

gastrointestinal tumor entities, such as gastric, pancreatic and colorectal cancer. For this 

reason, the non-toxic Shiga Toxin B-subunit is currently investigated as promising 

antitumoral agent, since it can be efficiently coupled to chemotherapeutics for targeted tumor 

therapy. However, the functional contribution of Gb3 in the cancer context are largely 

unknown, even though a contribution to tumor cell invasion and metastasis formation have 

been proposed, possibly through formation of functional domains in the plasma membrane.  

We generated A4GALT deficient human HCT116 colorectal cancer cells by CRISPR-

technology in order to investigate the role of Gb3 in tumor progression. Therefore, we 

analyzed cell proliferation, clonogenic survival, sensitivity to cytotoxic therapies, anchorage-

independent growth, as well as migration and invasion by transwell assays.  

Cell proliferation was examined via XTT assays, showing no difference between parental and 

A4GALT deficient cells. Moreover, cells were treated with 5-Fluoruracil (5-FU) to analyze 

the resistance to chemotherapeutic treatment. Further, cells were treated with Shiga holotoxin 

1 and 2 (Stx1/2) to functionally prove the absence of Gb3 upon genetic A4GALT deficiency. 

Importantly, cells deficient for A4GALT were essentially resistant to the toxic effects of 

Stx1/2, in comparison to parental cells, which showed strongly reduced cell proliferation. 

Next, we performed soft agar focus formation and clonogenic survival assays, to probe the 

cellular ability for anchorage-independent growth and the potential to generate colonies. 

However, we did not find any significant differences upon A4GALT deficiency. Finally, cell 

migration and invasion were examined with transwell migration and invasion assays. 

Strikingly, A4GALT deficient cells showed a significantly decreased migrative and invasive 

capability.  

Therefore, we hypothesize that the presence of Gb3, a downstream product of the A4GALT 

gene, is dispensable for tumor cell proliferation, resistance to chemotherapy and anchorage-

independent growth, but is necessary for their capability of migration and invasion.


