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Highlights

	•Humanized anti-glypican-1 antibody was conjugated with monomethyl auristatin E.

	•Elevated glypican-1 expression was shown in glioblastoma by immunohistochemistry.

	•GPC1-ADC bound to GPC1 was efficiently internalized in glioblastoma cell lines.

	•An orthotopic xenograft was established by intracranial implantation of KS-1-Luc.

	•Intravenous administration of GPC1-ADC showed potent intracranial activity.




Abstract
Glioblastoma is the deadliest form of brain tumor. The presence of the blood–brain barrier (BBB) significantly hinders chemotherapy, necessitating the development of innovative treatment options for this tumor. This report presents the in vitro and in vivo efficacy of an antibody–drug conjugate (ADC) that targets glypican-1 (GPC1) in glioblastoma. The GPC1-ADC was created by conjugating a humanized anti-GPC1 antibody (clone T2) with monomethyl auristatin E (MMAE) via maleimidocaproyl-valine-citrulline-p-aminobenzyloxycarbonyl linkers. Immunohistochemical staining analysis of a glioblastoma tissue microarray revealed that GPC1 expression was elevated in more than half of the cases. GPC1-ADC, when bound to GPC1, was efficiently and rapidly internalized in glioblastoma cell lines. It inhibited the growth of GPC1-positive glioma cell lines by inducing cell cycle arrest in the G2/M phase and triggering apoptosis in vitro. We established a heterotopic xenograft model by subcutaneously implanting KALS-1 and administered GPC1-ADC intravenously. GPC1-ADC significantly inhibited tumor growth and increased the number of mitotic cells. We also established an orthotopic xenograft model by intracranially implanting luciferase-transfected KS-1-Luc#19. After injecting Evans blue and resecting brain tissues, dye leakage was observed in the implantation area, confirming BBB disruption. We administered GPC1-ADC intravenously and measured the luciferase activity using an in vivo imaging system. GPC1-ADC significantly inhibited tumor growth and extended survival. In conclusion, GPC1-ADC demonstrated potent intracranial activity against GPC1-positive glioblastoma in an orthotopic xenograft model. These results indicate that GPC1-ADC could represent a groundbreaking new therapy for treating glioblastoma beyond the BBB.



	Previous article in issue
	Next article in issue

Keywords
Antibody–drug conjugate
Glypican-1
Monomethyl auristatin E
Glioblastoma
Blood–brain barrier
Evans blue

Abbreviations
ADCantibody–drug conjugate

BBBblood–brain barrier

ESCCesophageal squamous cell carcinoma

GPC1Glypican-1

IHCimmunohistochemical

mAbsmonoclonal antibodies

MMAEmonomethyl auristatin E

OSoverall survival

PDXpatient-derived xenograft
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