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A novel cell transplantation therapy for ALS using scFv-secreting OPCs
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Genetic mutations in SOD1 are the most prevalent familial ALS cause in
Japan. We designed novel regenerative immunotherapy in which scFv from D3-1 hybridoma mRNA was
subcloned into a Bornavirus disease vector (BoDV) to be introduced into oligodendrocytes precursor
cells (OPCs-D3-1). We generated a monoclonal antibody against misfolded SOD1, named D3-1. First, we
confirmed that intrathecal infusion of full-length D3-1 antibody into H46R SOD1 transgenic rats
extended the longevity. Then we injected OPC-D3-1, OPC alone, and saline as procedural control into
the cisterna magna of H46R SOD1 rats. Intracysternal transplantation of OPC-D3-1 markedly slowed
progression and prevented the worsening of limb functions. Moreover, we observe marked amelioration
of motor neuron loss and gliosis and reduction of neuromuscular junctions. Mutant SOD1 proteins were
also reduced in the spinal cords. Transcriptome analyses demonstrated the downregulation of
proinflammatory molecules.
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