










































































Figure 9. Post-transcriptional dysregulation of Mmp-28 in the sciatic nerve. A. Mmp-28 resolves in
SDS-PAGE as two distinct electrophoretic isoforms with apparent masses of 48 [Mmp-28 (48)] and 90
kDa [Mmp-28 (90)]. Immunoblots of equal amounts of homogenates of sciatic nerve (ScN) and spinal
cord (SpC) show that Mmp-28 (90) and Mmp-28 (48) levels are reduced only in -/- sciatic nerve. Hsc70 is
a loading control. For ScN d0, same blots were used for P-Stat3, Stat3, Mmp28 and hsc70 in figs 7 and 9.
For SpC d0, same blots were used for P-Stat3, Stat3, hnRNPH3 and Mmp28 and hsc70 in figs 7, 8 and 9.
For SpCd10, same blots were used for P-Stat3, Stat3 and Mmp28 and hsc70 in figs 7 and 9. Lanes shown
are experimental replicates. B. Quantification analyses of immunoblots of Mmp-28 in ScN showing a
significant decrease in the levels of Mmp-28 (90) at d0 and d10 and of Mmp-28 (48) at d10 in -/- mice.
*p<0.05, Student’s t-test, n= 3-4 mice/genotype. Data are expressed as mean * sd. C. RT-gPCR showing

that the temporal and transcriptional profile of Mmp-28 mRNA in the sciatic nerve is not changed
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between +/+ and -/- mice. Student’s t-test, n= 4 mice/genotype. Data are expressed as mean * sd. D.
Representative confocal images of motor neurons in the anterior horn immunostained for Mmp-28 show
that YFP*-motoneurons do not show changes in the Mmp-28 subcellular localization between genotypes.
Legend: -/-, SLICK-H::Ranbp2®: +/+ SLICK-H::Ranbp2***"*: hsc70, heat shock protein 70; dO and
d10 are days 0 and 10 post-tamoxifen administration, respectively. Scale bars= 25um; n.s., non-

significant.
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Figure 10. Mechanistic model of Ranbp2 functions in motoneuron and disease. In cell bodies of
motoneurons of wild-type mice (upper left), Ranbp2 localizes at the cytosolic face of the nuclear pore
complex, where it couples with the nuclear import and export receptors, importin-f3 and exportin-1,
respectively, and controls rate-limiting steps of nucleocytoplasmic shuttling of these receptors and
substrates, such as HDAC4, hnRNPH3 and Stat3. The biogenesis and secretion of Cxcl14 and Cxcl12 are
dependent on their receptor, Cxcr4, and Ranbp2. Cxcl14 and Cxcl12 are inhibitory and stimulatory
ligands of Cxcr4, whose activation promotes Stat3 phosphorylation (P-Stat3) and nuclear import of P-
Stat3 by importin-f. Metalloproteinase-28 (Mmp-28) is secreted from motoneurons. Loss of Ranbp2 in
cell bodies causes the uncoupling of critical steps by the nuclear import and export receptors, and

substrates thereof. This uncoupling leads to the nuclear retention of importin-f and
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HDACA4, redistribution of exportin-1 between the nuclear and cytosolic compartments, and formation of
cytoplasmic inclusions of Cxcl14-Cxcl12-Cxcr4 complexes and latent and activated Stat3 (upper right).
In motoneuronal axons of wild-type mice (lower left), there is free fatty acid oxidation by the
mitochondria and liberation of fatty acids from PthCho. hnRNPH3 is localized to Schwann cells but
absent from the axoplasm. Cxcl14 likely exerts paracrine neuroglial signaling activities in concert with
activated Stat3 and Mmp-28. Loss of Ranbp2 promotes strong declines of PthCho and FFA. These
declines lower ATP production from decreased FFA oxidation (bottom right). There is also an
accumulation of Cxcl14 mRNA, suppression of Cxcl14 synthesis and inhibitory signaling and decrease of
Mmp28 levels caused by potential deficits in axoplasmic trafficking that lead to the paracrine up-
regulation of hnRNPH3 and activation of Stat3 in Schwann glia. Collectively, the dysregulations of these
Ranbp2-dependent molecular processes promote the increase of the thickness of the axonal myelin sheath
(g-ratio), the decrease of NCV, and hypoactivity followed by hind-limb paralysis, respiratory distress and

death of mice. Legend: PthCho, phosphatidylcholine; FFA, free fatty acid; hnRNP, hnRNPH3.
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Fig. S1. Confocal images of YFP*-neurons from the CA2 region of the hippocampus (A) and
midbrain (B) of sagittal brain cryosections of -/- mice with or without tamoxifen (Tx)
administration and immunostained for Ranbp2. Sections were counterstained with DAPI.
Immunostaining of Ranbp2 is lost from the nuclear rim of YFP*-neurons in Tx-treated mice and
without causing overt morphological changes of YFP*-neurons. Legend: -/-, SLICK-
H::Ranbp2"®/1°*: 410, day 10 post-tamoxifen administration; scale bars=50 pm.
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Fig. S2. Light microscopy of high (A) and low (B) magnification images of semithin sections of
the gastrocnemius muscle stained with crystal violet of +/+ and -/- mice. No signs of
denervation atrophy and muscle wasting is observed between genotypes. Legend: +/+, SLICK-
H::Ranbp2*’*; -/-, SLICK-H::Ranbp2™®/°*: 410, day 10 post-tamoxifen administration; scale
bars=50 pm.
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Fig. S3. Confocal images of YFP*-motoneurons of the anterior horn of the lumbar spinal cord
immunostained for TDP-43. Sections were counterstained with DAPI. TDP-43 is localized to the
nucleus of YFP*-motoneurons of +/+ and -/- mice. Legend: +/+, SLICK-H::Ranbp2™"*; -/-,
SLICK-H::Ranbp2"®/°*: 410, day 10 post-tamoxifen administration; scale bars= 100 pum.
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Fig. S4. Total ubiquitin levels are similar in the sciatic nerve of +/+ and -/- mice at d10. Data are
expressed as mean + sd; n=4 mice/genotype; Student’s t-tests; Legend: +/+, SLICK-
H::Ranbp2*’*; -/-, SLICK-H::Ranbp2™™/°*; d10, day 10 post-tamoxifen administration; n.s.,
non-significant.
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Movie S1. Locomotor behavior of SLICK-H::Ranbp2"® (-/-) mice at day 9 post-tamoxifen

administration.
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