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Extended Abstract

Charcot-Marie-Tooth type 2B (CMT2B) is an inherited peripheral neuropathy characterized by axonal degeneration,
progressive muscle weakness, and loss of pain sensation[1]. The disease is caused by missense mutations in the Rab7a
gene, which disrupt vesicular transport, mitochondrial dynamics, and axonal stability[2]. While previous research has
established a role for Rab7a-mediated mitochondrial dysfunction in CMT2B pathogenesis, the mechanisms underlying
axonal vulnerability and response to injury remain insufficiently understood[3].

In this study, we applied laser nano-surgery to dorsal root ganglion (DRG) neurons derived from wild-type and
CMT2B mutant mice to model and analyze axonal injury responses. A 740 nm femtosecond laser beam was focused at 120
mW to generate submicron axonal lesions, and neurons were monitored for 60 minutes post-ablation using phase-contrast
microscopy. Damage was scored by morphology-based classification into three levels: level 0 (neuropraxia), level 1
(axonotmesis), and level 2 (neurotmesis). To examine the contribution of mitochondrial fission, select cultures were
pretreated with Mdivi-1, a Drp1 inhibitor, at 100 uM for 60 minutes before laser exposure.

Results demonstrated that Mdivi-1 significantly reduced the frequency of severe axonal damage in heterozygous
CMT2B neurons (fln/+), with level 2 injury rates decreasing from 26% to 3%. In homozygous neurons (fln/fln), level 2
injury decreased from 32% to 26%, suggesting a gene dosage effect in treatment efficacy. These data indicate that
mitochondrial fission plays a critical role in the damage response of CMT2B neurons, and that Drp1 inhibition may have
therapeutic potential.

This study establishes laser nano-surgery as a powerful and reproducible tool for inducing and analyzing axonal injury
in vitro, and highlights mitochondrial dysfunction as a key contributor to axonal pathology in CMT2B.

Keywords: Charcot-Marie-Tooth 2B (CMT2B), Rab7a, Laser Nano-Surgery, Mdivi-1, Mitochondrial Fission, Drpl,
Axonal Damage, Peripherin, Gene Dosage, Neurodegeneration

Reference:

[1]Auer-Grumbach, M., De Jonghe, P., Wagner, K., Verhoeven, K., Hartung, H. P., & Timmerman, V. (2000). Phenotype-
genotype correlations in a CMT2B family with refined 3q13-q22 locus. Neurology, 55(10), 1552—1557.
https://doi.org/10.1212/wnl.55.10.1552

[2]Liu, H., & Wu, C. (2017). Charcot Marie Tooth 2B Peripheral Sensory Neuropathy: How Rab7 Mutations Impact NGF
Signaling? International Journal of Molecular Sciences, 18(2), 324. https://doi.org/10.3390/ijms18020324

[3]Gu, Y., Guerra, F., Hu, M., Pope, A., Sung, K., Yang, W., Jetha, S., Shoff, T. A., Gunatilake, T., Dahlkamp, O., Shi, L.
Z., Manganelli, F., Nolano, M., Zhou, Y., Ding, J., Bucci, C., & Wu, C. (2021). Mitochondria dysfunction in Charcot
Marie Tooth 2B Peripheral Sensory Neuropathy (p. 2021.07.28.454213). bioRxiv.
https://doi.org/10.1101/2021.07.28.454213

ICBES 140-1


https://doi.org/10.1212/wnl.55.10.1552
https://doi.org/10.1212/wnl.55.10.1552
https://doi.org/10.3390/ijms18020324
https://doi.org/10.1101/2021.07.28.454213

	Bookmarks
	Title_2


