MECHANICS OF SPINAL CORD REGENERATION IN XENOPUS LAEVIS
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XENOPUS AS A MODEL SYSTEM

Regeneration in Xenopus laevis: While the %
mammalian spinal cord cannot regenerate after

injury, the spinal cord of the African clawed frog, — ~—
Xenopus laevis, can regenerate during early life spinal cord injury

stages, pre-metamorphosis, but loses this ability
post-metamorphosis, after transitioning into its
adult form.
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MECHANICS AND REGENERATION

Axonal Growth and Tissue Stiffness:
Neurons respond to mechanical properties
of their environment, such as tissue
stiffness, which can guide axonal growth in
the mechanically heterogeneous CNS [3].
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Changes in Extracellular Matrix and Scar
Formation: After SCI, extracellular matrix
changes lead to scar formation [4]. In
mammals, softer scar tissue inhibits axon
regeneration, while in regenerating systems
such as zebrafish CNS [5] and the
mammalian peripheral nervous system, e se IR RN

tissue stiffens after injury [6]. This suggests L 4
that tissue stiffness may influence axon / L ¥.]
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MECHANICAL MEASUREMENTS
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To measure the stiffness of the spinal cord lesion, we (1) section the spinal cord (2) ® Experiment2 & Experiment 4 [___]Group Q1 / median /Q3 + mean
perform atomic force microscopy (AFM) measurements. (3) The result is a heatmap
showing the stiffness of the different regions of the tissue.
swimming tadpole 30 ; 30 o :
— — healthy control 1 day after injury Results: We measured the
apparent elastic modulus in
15 ] 15 tadpoles with SCI and
uninjured controls at one
» € 0 ! 0 and two days post-injury.
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