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Supplementary Tables:

Table. S1a. Description of in vivo treatment and sample size (RNA_seq)

Samples for RNA_seq Description Exper‘lmental S.ample
duration size
Sham surgery + Spine and dura was opened but no injury was made. Methylprednisolone 1 week 3
methylprednisolone was administered via jugular vein.
Spinal cord transection + Spinal cord was transected but no scaffold was implanted.
) . . . . 1 week 2
methylprednisolone Methylprednisolone was administered via jugular vein.
Neg miR + methylprednisolone Neg miR Ioad.ed scaffold was i.m.planted i.nt.o the tran.sected spinal cord. 1 week )
Methylprednisolone was administered via jugular vein.
Axon miRs + Axon miRs loaded scaffold was implanted into the transected spinal cord.
. . - - . 1 week 3
methylprednisolone Methylprednisolone was administered via jugular vein.
Table. S1b. Description of in vivo treatment and sample size (Week 4)
Week 4 Description Exper.lmental S.ample
duration size
N iR ffol impl i h inal .
Neg miR + methylprednisolone eg mi oadgd scaffold was |mp anted |~nt‘o the tran;ected spinal cord 4 weeks 4
Methylprednisolone was administered via jugular vein.
Axon miRs + Axon miRs loaded scaffold was implanted into the transected spinal cord. 4 weeks 4
methylprednisolone Methylprednisolone was administered via jugular vein.
Table. Sic. Description of in vivo treatment and sample sizes (Week 12)
Groups Description Exper.lmental S'a mple
duration size
Neg miR + methylprednisolone Neg miR Ioad'ed scaffold was |'m'planted {nt.o the tranvsected spinal cord. 12 weeks 3
methylprednisolone was administered via jugular vein.
Axon miRs + Axon miRs loaded scaffold was implanted into the transected spinal cord.
. X - - X 12 weeks 6
methylprednisolone methylprednisolone was administered via jugular vein.
. Scaffold loaded with higher amounts of Axon miRs was implanted into the
Boosted Axon miRs + R . . )
R transected spinal cord. methylprednisolone was administered in a 12 weeks 4
methylprednisolone ) R R .
sustained fashion locally using an electrospun fibrous mat.
Neg miR Neg miR loaded scaffold was implanted into the transected spinal cord. 12 weeks 10
Axon miRs Axon miRs loaded scaffold was implanted into the transected spinal cord. 12 weeks 10
Table. S1d. Description of in vivo treatment and sample sizes (Week 2)
E "
Week 2 Description xper'lmental S'ample
duration size
Untreated Plain scaffold was implanted into the transected spinal cord. 2 weeks 4
GDNF GDNF loaded scaffold was implanted into the transected spinal cord. 2 weeks 3




Supplementary Figures:
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Figure S1. The administration of GDNF significantly promoted axon regeneration
after SCI. (A) Representative fluorescent images of NF-200 expression inside the
scaffold in Untreated and GDNF-treated samples at 2 weeks post SCI. (B)
Quantification analysis of area percent occupied by NF200" signals within the
scaffold region in Untreated and GDNF-treated rats. Results indicate that treatment
with GDNF significantly enhanced nerve regeneration. **: p < 0.01, Student’s t-test.
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Figure S2. Characterizations of methylprednisolone-loaded 50P100 electrospun
nanofiber mat. (A-B) SEM images of the methylprednisolone-loaded electrospun
nanofiber mat. (C) Release profile of methylprednisolone from the electrospun
nanofiber mat (expressed as mg/mg of scaffold). (D) Percent cumulative release
based on experimental loading. All data are represented as mean + SD.
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Figure S3. Administration of Axon miRs in the presence of methylprednisolone
activated astrocytes at Week 12. (A) Representative fluorescent images of GFAP
(green) expression at injury sites in Axon miRs- and Neg miR-treated rats at Week 12.
(B) Quantification of area percent occupied by GFAP" signals from the tissue scaffold
interface to 500 um away from the interface (showed by the white dot line),
suggesting that there is no significant difference in glial scar formation between
Axon miRs- and Neg miR-treated rats at 12 weeks post SCI. Student’s t-test. (C)
Representative fluorescent images of GFAP (green) expression at injury sites in Axon
miRs + Mp- and Neg miR + Mp-treated rats at both Week 4 and Week 12. (D)
Quantification of area percent occupied by GFAP™ signals. Result suggest that, in the
presence of methylprednisolone, Axon miRs treatment increased the expression of
GFAP significantly at Week 12 as compared to Neg miR control. *: p < 0.05, Shapiro-
Wilk normality test followed by Kruskal-Wallis test and Mann-Whitney post hoc test.
These results are not significantly different when compared with corresponding
samples without methylprednisolone (Fig S2B and Fig S9). All data were represented
as mean = SD.
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Figure S4. Combined analysis of NF200" axons in various groups at different time
points. Data represented as mean + SD., *p < 0.05; **p < 0.01, Shapiro-Wilk

normality test followed by Kruskal-Wallis test and Mann-Whitney post hoc test.
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Figure S5. Combined analysis of cyst size in various groups at Week 12. Data
represented as mean * SD., *p < 0.05; **p < 0.01, Shapiro-Wilk normality test
followed by Kruskal-Wallis test and Mann-Whitney post hoc test.
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Figure S6. Combined analysis of Tujl* axons in various groups at Week 12. Data
represented as mean + SD., *p < 0.05; **p < 0.01, Shapiro-Wilk normality test
followed by Kruskal-Wallis test and Mann-Whitney post hoc test.
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Figure S7. Combined analysis of BDA" axons in various groups at Week 12. (A) Area
percent of BDA+ axons when BDA was injected 5 mm below the injured region. (B)
Area percent of BDA+ axons when BDA was injected 5 mm above the injured region.
Data represented as mean * SD., *p < 0.05; **p < 0.01, Shapiro-Wilk normality test
followed by Kruskal-Wallis test and Mann-Whitney post hoc test.
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Figure S8. Combined analysis of 5-HT' serotonergic axons in various groups at
Week 12. Data represented as mean * SD., *p < 0.05; **p < 0.01, Shapiro-Wilk
normality test followed by Kruskal-Wallis test and Mann-Whitney post hoc test.
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Figure S9. Combined analysis of CGRP* sensory axons in various groups at both
Week 4 and Week 12. Data represented as mean + SD., *p < 0.05; **p < 0.01,
Shapiro-Wilk normality test followed by Kruskal-Wallis test and Mann-Whitney post
hoc test.
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Figure S10. Combined analysis of glial scar in various groups at both Week 4 and
Week 12. Data represented as mean = SD., *p < 0.05; **p < 0.01, Shapiro-Wilk
normality test followed by Kruskal-Wallis test and Mann-Whitney post hoc test.
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Figure S11. Quality of RNAs used for RNA sequencing. (A) Detailed information of
the samples used for RNA sequencing. (B) RNA integrity assay shows two peaks from
18S and 28S, respectively.
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Figure S12. Animals treated with Axon miRs in the presence of
methylprednisolone had lower percentage of Ibal*iNOS" cells in injured area. (A)
Representative fluorescent images of Ibal (green) and iNOS (red) expression at
rostral, near rostral, inside scaffold, near caudal and caudal regions. (B-C)
Quantification of number of Iba-1" cells at different regions suggests there is a trend
that the treatment of Neg miR + Mp increased the expression of |ba-1 and iNOS
inside scaffold and at caudal regions. However, the difference is not significant. Data
represented as mean * SD., *p < 0.05, Shapiro-Wilk normality test followed by
Kruskal-Wallis test and Mann-Whitney post hoc test.
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Figure S13. Heatmap of the expression of 62 significant regulated genes in Sham,
SCI, Neg miR + Mp and Axon miRs + Mp group.
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Figure S14. Combined analysis of myelination index in different regions at Week 12.
Data represented as mean * SD., *p < 0.05; **p < 0.01, Shapiro-Wilk normality test
followed by Kruskal-Wallis test and Mann-Whitney post hoc test.
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Figure S15. Combined analysis of synaptic index in various groups at Week 12. Data

represented as mean +

followed by Kruskal-Wallis test and Mann-Whitney post hoc test.

SD., *p < 0.05; **p < 0.01, Shapiro-Wilk normality test



