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Gene therapy for glaucoma by stimulating neuroprotection and regeneration

KIMURA, Atsuko

3,400,000
BDNF TrkB (F-i1TrkB)
AAV (RGC)
TrkB RGC
RNA-seq
F-iTrkB RNA-seq

We have made a constitutive-active TrkB molecule, which is artificially
modified receptor for BDNF. Gene therapy of constitutive-active TrkB using adeno associated virus
induced neuroprotection and axon regeneration in mice after optic nerve crush. However, the
molecular mechanism is unknown. In this study, we have investigated gene expression pattern in RGC
using RNA-seq after overexpression of constitutive-active TrkB. We found that constitutive-active
TrkB changed the expression levels in many genes comparted with control. In addition,
neuroprotective effect was found in hypertension glaucoma model mice by gene therapy of
constitutive-active TrkB.
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Figure 1. Intravitreal injection of AAV-F-iTrkB alters gene expression in RGCs

(A) Schematic diagram of the protocol for purification of RGCspecific RNA. (B) Volcano plot of gene
expression in RGCs infected with AAV-F-iTrkB. The red dots represent significantly upregulated genes,
the green dots represent significantly downregulated genes (|log2(fold change)| > 1 and q < 0.005), and
the blue dots represent gene expression with no significant difference between the treatment group
(AAV-F-iTrkB) and the control group (AAV-Control). (C) Gene Ontology (GO) analysis of
differentially expressed genes between AAV-Control and AAV-F-iTrkB-treated RGCs. The most
enriched 20 GO terms among the upregulated genes are shown. (D) Kyoto Encyclopedia of Genes and
Genomes (KEGG) enrichment analysis of differentially expressed genes between AAV-Control and
AAV-F-iTrkB-treated RGCs. The top 20 most significantly enriched KEGG pathways are shown.
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Figure 2. F-iTrkB suppressed RGC loss in glaucoma model mice. (A) IOP in WT mice with silicone
oil-induced ocular hypertension. IOP is elevated by 1 week after the injection of silicone oil into the
anterior chamber of the mouse eye. The one-way ANOVA with Tukey-Kramer post hoc test was used.
n = 8 mice per group. **p <0.01. (B) AAV-F-iTrkB-mediated RGC protection in mice with high IOP.
RGCs were detected by immunostaining of RBPMS in WT mice at 4 weeks after silicone oil injection.
Representative images (left) and quantification of RGCs (right) are shown. The one-way ANOVA with
Tukey-Kramer post hoc test was used. n =4 mice per group. **p < 0.01. Scale bar, 100 mm.
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