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Background: Treatment with the alkylating agent temozolomide (TMZ) has resulted in
benefits for patients with glioblastoma (GBM). Nevertheless, almost all GBMs recur and
lead to death of the patient. It is therefore critically important to determine the
mechanisms of acquisition of TMZ resistance. Methods: To analyze the mechanism of
TMZ-resistance of gliomas, we isolated three TMZ-resistant human glioma U251 cell lines
We examined mRNA expression of mismatch repair (MMR) components of the TMZ-resistant cells
and evaluated the expression of MutL homolog 1 (MLHI1) , with immunohistochemically in GBM
specimens obtained from patients who had undergone total or subtotal tumor removal and
who suffered from recurrence during administration of TMZ. Results: We found that MLH1
mRNA and protein expression was decreased in all three independent TMZ-resistant cell lines
compared to the parental cells and that knock—down of MLH1 expression decreased the TMZ
sensitivity of the parent cells. Moreover MLH1 expression was reduced in the recurrent
human GBMs during administration of TMZ compared to the level in the initial tumor.
Conclusions: We conclude that U251 glioma cells acquire resistance to TMZ by reducing
the expression of MLH1 and that a decrease in MLHI is associated with the recurrence of

GBM.
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