2020 2023

Lectin drug conjugate therapy for colorectal cancer
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Our Iaborator¥ has identified pancreatic cancer-specific glycans (H-Type
1/3/4) using lectin microarray technology and clinically relevant animal models, and discovered a
lectin, rBC2LC-N, which binds specifically to these glycans. We produced a fusion drug of lectin and
endotoxin, which showed remarkable anti-tumor effects in a mouse pancreatic cancer model. Based on
the results for pancreatic cancer, we are now preparing for lectin drug discovery, and have
conducted research with a view to its application to colorectal cancer, which has a higher incidence
than pancreatic cancer. In this study, we conducted experiments to elucidate glycan expression in
colorectal cancer, to confirm its antitumor effect in mice, and to elucidate its pharmacokinetics,
which will serve as a basis for the application of drug discovery to colorectal cancer, which our
laboratory is promoting.
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FIGURE 1

Evaluation of the affinity between rBC2LCN and colorectal cancer cell lines in vitro.
A, rBC2LCN lectin staining for clinical colorectal cancers showing representative
findings of cancers with diverse levels of cell differentiation (scale bar: 100 pm)
B, Quantification of lectin ligands present in cell lysates binding to 96 lectins
arrayed on a high- density microarray (yellow: high; black: intermediate; blue: low).
The red arrow notes the position of rBC2LCN. C, Microscopy images of live- cell staining
with FITC- labeled rBC2LCN (1 npg/mL; scale bar: 100 um). D, Flow cytometric analysis
of rBC2LCN- PE (1 pg/mL) binding to live cells. E, Cytocidal effect of rBC2LCN- PE38
on each cell line was evaluated using Cell Counting Kit WST- 8 Assay. PE, phycoerythrin
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FIGURE 2

Evaluation of the therapeutic efficacy of rBC2LCN- PE38 in cell line- derived mouse
xenograft models in vivo. (A) Findings of histochemical staining for each cell line-
derived subcutaneous tumor collected from mouse xenograft models (scale bar: 100 pm)
Histological differentiation/rBC2LCN expression were: LS174T, well - to -
moderate/strong; DLD- 1, poor/strong; HT- 29, poor/weak; and LoVo, poor/strong. (B)
Change of relative tumor volume during the experimental period. Tumor size was measured
in two dimensions by digital calipers, and the volume was calculated using the following
formula: 0.5 x width2 x length. The tumor volume on Day 1 was defined as the standard
volume (100%). (C) Excised tumor weight from mouse xenograft models. *P < 0.05, **P <
0.01. ns, not significant
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FIGURE 3

Evaluation of toxicity and adverse effects of rBC2LCN- PE38 in in vivo mouse xenograft
models. A, Body weight change during experimental period. B, Hematological findings on
Day 15. The levels of 10 hematological examination parameters, including complete blood
count (white blood cells [WBC], red blood cells [RBC], hemoglobin [HGB], platelets
[PLT], and hematocrit [HCT]), aspartate aminotransferase (AST), alanine
aminotransferase (ALT), total bilirubin (BIL), amylase (AMY), and creatinine (CRE)
were measured. ns, not significant. C, Histological analysis of major organs, including
heart, lung, liver, kidney, spleen, pancreas, stomach, duodenum, small intestine, and
colon (scale bar: 100 pm). D, Histological analysis of the peritoneum. E, Histochemical
staining for rBC2LCN in the major organs (scale bar: 100 pm)
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