Supplementary Notes

Electrical Stimulation Optimization

Previous in vitro stimulation of NPCs showed changes in VEGFA *. Using VEGFA as a gene of
interest, we electrically stimulated the cells across various voltages (x200mV, 400mV, or 800mV
square wave) and frequencies (100 and 200Hz) and monitored the response of VEGFA
(Supplementary Fig. 2a). Given that the largest change in VEGFA expression was observed with
electrical stimulation of +800mV at 100Hz, we used these stimulation parameters for our in vitro
and in vivo stimulation paradigms. Under these parameters, cell viability was assessed with
Alamar Blue and Live/Dead staining (Supplementary Fig. 2b-d). These viability assays

demonstrated that cell viability did not significantly change with electrical stimulation.
Stroke Size Evaluation

The stroke size was evaluated at 6 weeks post-stroke. Given that interventions were performed 1-
week post-stroke, any potential neuroprotective effects that reduce stroke size were highly
unlikely. Consistent with this, no significant difference in stroke sizes were observed between any

of the groups in our experiments (Supplementary Figs. 6 and 17).
Stroke and Peri-infarct Cell Analysis

To assess further influences of the combined electrical stimulation and stem cell therapies, we
evaluated cell type in the peri-infarct and stroke regions. At the 6-week post-stroke time point, no
change in the number of neurons or glia in the stroke or peri-infarct regions were observed

(Supplementary Fig. 10).
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Supplementary Fig. 1 Conductive-Polymer stem cell system. a, Schematic fabrication of
implantable conductive polymer-stem cell system (PPY — polypyrrole scaffold). b, Photograph of
cannula system. ¢, Photograph of animal with cannula in place.



<
G | |
% ok %k ok
g 50+ — R 150-
“g,: 40 * . X
> -
% 30- _I_ z 1004 ==, |
S 20 ) {_ 3
>
© 1 . Z 50
2 o] 3
° O
>
'(_..—_U. O__ﬂ\r!_-!rl_""'_l_l_ 0 I I
i SESIENIIS N S
O7 A Al W & @
> & ENES
T OO OH D
TS S x
150~
? * *k
32 1
~ 100~ h———_
w B
©
[&)
Q@ 50
2
O ) 1
o
) S
\)\é“ \@\
& o
. x

Supplementary Fig. 2 Optimization of electrical stimulation parameters on NPCs. a, NPCs
expressed significantly higher VEGFA in the 800mV/100Hz and 200Hz stimulations for 1 hr. ***
indicates statistical significance compared to control (P<0.001, data shown as mean+SEM, n=4).
b, Cell metabolic viability assay measured via Alamar Blue showing no difference in cell survival
between stimulated and unstimulated cells at 800mV with 100 Hz frequency for 1 hr (data shown
as meanzSEM, n=4). c, Representative images of fluorescently-labeled cells stained using a
live/dead assay kit. Green (calcein AM) and red (ethidium homodimer-1) indicate viable and dead
cells, respectively. Scale bar indicates 100 um. d, Quantification of the percentage of live cells
from live/dead assay (in fig. 2c) showing no significant difference in living cells after electrical
stimulation (800mV at 100Hz for 1 hr, data shown as meanzSEM (n=4). a, b, d. Analyzed using
a one-way ANOVA, followed by Tukey’s HSD post hoc test with ** P<0.01, *** P<(0.001 and
**x* P<0.0001.
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Supplementary Fig. 3 Impact of electrical stimulation on NPC biology. a, NPCs proliferated
significantly when electrically stimulated compared to un-stimulated groups for at least 7-days. *
indicates a statistically significant difference with p-value <0.05 when analyzed using an unpaired
two-tailed t-test. Data shown as meantSEM, n=4. b, Representative images of fluorescently-
labeled cells stained for mature mitotic markers — Nestin and Pax6, and glial marker — GFAP. Blue
represents nucleus. Scale bar indicates 100 um. (Data shown as mean£SEM, n=4) ¢, Quantification
of percentage area under fluorescence per cell from histology (in fig. 2b) showing no significant
difference in Nestin and Pax6 after electrical stimulation (800mV at 100Hz for 1 hr, data shown
as meantSEM, n=4). There were no countable number of cells that stained for GFAP. Analyzed
using an unpaired t-test with a two-tailed p-value > 0.05.
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Supplementary Fig. 4 Conductive-Polymer stem cell system improves functional stroke
recovery. Vibrissae-forepaw (WP) behavioral testing for individual weeks. NPCS'™ group exhibits
improved recovery starting at as early as 1-week post stimulation (2-weeks post-stroke) compared
to control. Analyzed using log-transform two-way repeated measures ANOVA followed by
Dunnett’s multiple comparisons test, * p< 0.05, ** p < 0.01, *** p<0.001, **** p<0.0001, data

shown as mean+SEM, n=10 per group.
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Supplementary Fig. 5 Total neurological score (NS) testing. Neurological score (NS)
behavioral testing for individual weeks. NPCS'™ group exhibits improved recovery starting at as
early as 1-week post stimulation (2-weeks post-stroke) compared to control. Analyzed using
Kruskal-Wallis followed by Dunn’s multiple comparisons test, * p< 0.05, ** p < 0.01, ***
p<0.001, **** p<0.0001, data shown as mean+SEM, n=10 per group)
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Supplementary Fig. 6 Infarct size. Percentage calculation of infarct size for Sham, Polymer,
PolymerS"™ NPC, and NPCS'™ animal groups. There were no statistically significant differences
between any group. Analyzed using a one-way ANOVA, followed by Tukey’s HSD post hoc test,
data shown as mean+SEM, n=4 per group.
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Supplementary Fig. 7 Neural stem cell characterizations. a, The human neural stem cells stain
well for human nuclear stain (HuNu) in vitro. b, Representative images of brain slices stained for
HuNu (red), BrdU (green) and DAPI (blue). Scale bar indicates 100 pum. c, Cell count analysis for
HuNu*BrdU* cells in the peri-infarct region of the brain slices showing that around 1% of BrdU~*
cells stained for HuUNu®. Analyzed using an unpaired t-test with a two-tailed p-value > 0.05, data
shown as average +SEM, n=16 images/4 rats.
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Supplementary Fig. 8 Cell count analysis of co-labeled post-stroke brain slices. Cell counts of
Nestin*/S100B*/BrdU* cells in the peri-infarct (PI) tissue. There were no statistically significant
differences between any group. Analyzed using a one-way ANOVA, followed by Tukey’s HSD
post hoc test, data shown as average xSEM, n=16 images/4 rats.
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Supplementary Fig. 9 Cell count analysis of co-labeled post-stroke brain slices. a, Cell counts
of NeuN*/BrdU*; b, PECAM*BrdU"; and ¢, GFAP*/BrdU™ cells in the subventricular (SVZ),
middle (MD), and peri-infarct (PI) tissue. Analyzed using a one-way ANOVA, followed by
Tukey’s HSD post hoc test with * <0.05, ** P<0.01, and *** P<0.001, data shown as average
+SEM, n=16 images/4 rats.
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Supplementary Fig. 10 Quantification of neuronal and glial staining at 6 weeks post-stroke.
Quantification of area of a, TUJ1 and b, GFAP staining in brain tissue at the infarct and peri-
infarct region at the 6-week time point (a.u. = arbitrary units; data shown as mean£SEM, n=4,
analyzed using a one-way ANOVA, followed by Tukey’s HSD post hoc test).
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Supplementary Fig. 11 Transcriptome Analysis. a, Unsupervised principal component analysis
(PCA) of unstimulated (blue, NPC) and electrically stimulated (red, NPCS'™) neural progenitor
cells showing separation of groups. b, Unsupervised hierarchical clustering of unstimulated and

electrically stimulated NPCs.
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Supplementary Fig. 12 Transcriptome verification with gRT-PCR. gRT-PCR data indicated
that electrical stimulation augmented the expression of SNCB, NRN1, TNNT1, PDEAC, PPFIA4,
and TMEMA45A in NPCs. PLOD2 and FGF11 did not demonstrate augmentation with electrical
stimulation. These genes were verified from transcriptome analyses. ** and * indicate statistical
significances compared to control and cells with no electrical stimulation (NPC). Analyzed using
a one-way ANOVA, followed by Tukey’s HSD post hoc test with ** P<0.01 and * P<0.05, data
shown as mean+SEM, n=4.
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Supplementary Fig. 13 STC2 lentiviral downregulation and upregulation in NPCs in vitro.
a, JRT-PCR data indicated that STC2 expression after knock-down treatment is minimal and
electrical stimulation did not accelerate STC2 expression in NPCs. b, ELISA indicated that NPCs
after STC2 knock-down did not produce STC2, however, the cells after STC2Y"(lentiviral
upregulation of STC2) produced significant amount of STC2 compared to other groups. NPCs
receiving a scramble lentivirus show that electrical stimulation upregulates STC2 levels. c,
Representative in-cell western images of human NPCs in different treatment conditions showing
increased STC2 expression in ScrambleXP*SiM and STC2Y" groups. The color from blue to green
to red represents increase in intensity of STC2 levels, whose absolute values are quantified in d.
d, Quantification of in-cell western images of each group, demonstrating STC2KP reduces STC2
expression. a,b,d ** P<0.01, **** P<0.0001, analyzed using a one-way ANOVA, followed by
Tukey’s HSD post hoc test, data presented as mean +SEM, n=4 for a, b; n=>5 for c, d.
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Supplementary Fig. 14 STC2 is an integral component of combined NPC and electrical
stimulation functional stroke recovery. Vibrissae-forepaw (WP) behavioral testing for
individual weeks. a - indicates statistically significant difference compared to Sham control, b —
indicates significant difference compared to STC2KP*Sim and ¢ — indicates significant difference
from STC2XP. Analyzed using Kruskal-Wallis followed by post hoc pairwise Mann-Whitney tests
with Benjamini-Hochberg correction to control the false discovery rate at the 0.05 level; a, b, c =
P<0.05; aa, bb, cc = P<0.01, and aaa, ccc = P<0.001 respectively, data shown as mean+SEM, n=10

per group.
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Supplementary Fig. 15 Total neurological score (NS) testing. Neurological score (NS)
behavioral testing for individual weeks. ScrambleXP*Stim NPCSi™ and STC2YPexhibited greater
recovery beginning at 4 weeks post-stroke compared to other groups. Analyzed using Kruskal-
Wallis followed by post hoc pairwise Mann-Whitney tests with Benjamini-Hochberg correction to
control the false discovery rate at the 0.05 level; * p< 0.05, ** p < 0.01, *** p<0.001, data shown

as meantSEM, n=10 per group.
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Supplementary Fig. 16 Cell count analysis of post-stroke brain slices. BrdU* cells in the MD
region (between subventricular zone and peri-infarct) for various experimental groups. Analyzed
using one-way ANOVA followed by Tukey’s HSD post hoc test for multiple comparisons, ****
indicates p<0.0001, data shown as mean+SEM, n=8 images/4 rats.
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Supplementary Fig. 17 Final infarct size. Percentage calculation of infarct size for STC2KP,
STC2KP*Stm - ScrambleXP, ScrambleKP*Sim and STC2YP. There were no statistically significant
differences between any group. Analyzed using one-way ANOVA followed by Tukey’s HSD post
hoc test for multiple comparisons, data shown as mean+SEM, n=4.
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Supplementary Fig. 18 Intraventricular delivery of trypan blue solution via mini-osmotic
pump. a, Top and side view of rat brain administered with trypan blue solution after stroke. b,
Bright field images of brain slices with arrows showing the tear due to needle injected from mini-
osmotic pump and trypan blue (blue) distributed from the contra-lateral ventricles towards the
subventricular and peri-infarct region.
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Supplementary Fig. 19 Intraventricular STC2 delivery improves functional stroke recovery.
Vibrissae-forepaw (WP) behavioral testing for individual weeks. There was a statistically
significant difference between WP Scores of the STC2 group versus both the Sham and Saline
group starting at week 4 post-stroke. Analyzed using log-transform two-way repeated measures
ANOVA followed by Dunnett’s multiple comparisons test, * p< 0.05, ** p <0.01, *** p<0.001,
data shown as mean+SEM, n=10 per group.
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Supplementary Fig. 20 Total neurological score (NS) testing. Neurological score (NS)
behavioral testing for individual weeks. There was a statistically significant difference in NS
Scores between the STC2 group versus both the Sham and Saline group at 5-weeks post-stroke.
Analyzed using Kruskal-Wallis followed by Dunn’s multiple comparisons test, * p< 0.05, data

shown as mean+SEM, n=10 per group.



20+
< ) & 404 -
R 15- N . - + e
e X D : . °
% R .o ; _E 30_ : s .-.
5 10_ 'Ll % P _% % E
0 == L = e 07 T
x 5_ .E: ... a8 ﬁ L) ... ...
CU . i CD 10- ¢
o E .o Z
0 | I I 0 l | |
3> @ 9 o @ Vv
K& & O & D O

Supplementary Fig. 21 Cell count analysis of co-labeled post-stroke brain slices. a, Cell counts
of Pax6*BrdU"; b, Nestin*BrdU" cells in the peri-infarct (PI) tissue. There were no statistically
significant differences between any group. Analyzed using a one-way ANOVA, followed by
Tukey’s HSD post hoc test, data shown as mean+SEM, n=16 images/4 rats.
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Supplementary Fig. 22 Behavioral assessment scores of the ipsilateral limb (non-effected
limb). The vibrissae-forepaw behavioral assay was evaluated for the potential confound of testing
effect via longitudinal assessments of the limb ipsilateral to the stroke as a non-effected control.
There was no significant difference between WP Scores in any group at any timepoint. Analyzed
using Kruskal-Wallis with Dunn’s multiple comparisons test, data shown as mean+SEM, n=10 for
each group respectively.



Supplementary Table 1. Ingenuity pathway analysis molecules

Top Analysis-Ready Molecules

Upregulated

Downregulated

CA9
PDE4C
PPFIA4
AHNAK?2
SNCB
ARFGEF3
HSF4
NRN1
SMIM24
STC2

TM4SF18
F13A1
KCNJ6
HESS
SFXN2
ACAT?2
SLITRK1
KLF15
MYB
RRM2

Expression Value
(LogFC)
9.661
8.106
7.997
7.728
7.577
7.539
7.391
7.178
7.070
6.905

-3.484
-3.297
-2.983
-2.706
-2.564
-2.529
-2.450
-2425

-2.403
-2.305



Supplementary Table 2. Top 15 hallmark pathways (blue highlight indicates STC2 is leading
edge)

pathway pral padj ES NES nMoreExtreme size beadingEdge

HALLMARK_E2F TARGETS 0.0035714  0.0106375 -D.TTIN25 3723503 0 195 RRM2, TRIP13, RFC3, LMNB1, SPC25, DLGAPS, MCMA, CENPE, PLK4, GINS1, HMGE3, KIF4A. TMPO, DSCC1, BUB1R, SMC4, CDC 254, H2AFX, SRSF2. GINS4, SRSFL, MCMG, MYBL2, POLA2, DIAPK3, CENPM, GINS3,
AURKB, RADSIAPY, HELLS, MCMS, RAN BR1, SUV3SHL, MAD2L1, UBE2T, NMEL, KIF188, BIRCS, DEPDCY, CDC20, ASFLB, CSELL, SPAGE, PRIM2, CHEKS, TACC3, ATAD2, MCW2, AURKA, MELK, BRCAL, CDK1, MCM'
CKS18, MCM3, CCNE2, MMS22L, PLKL, BARDY, KIF22, COCAB, NASP, CCNEL, LIGT, RACGAP'L, TOP24, CBICA3, DEK, MSH2, MKIGT, HNRNPD, RNASEH2A, HMMR, KPNAZ, USPL, PSMCIP, HIAFZ, TCFLY, TINELES
RPA3, KIF2C, TRAZB, ORCE, PCNA, ESPLL, NUP1O7, DCTPRI, TIPIN, COKN2C, N8N, TKL, DNMTL, UNG, EZH2, ING3, POLD1, BRCAZ, CBXS, ANPIZ2E, STAGL, POLDX, DUT, UBR7, CKN3, CIT, SPC24, SMC 14, LER,
LYAR, PHF54, STMN 1, RPA2, SNRPE, RADL, MX03, EXOSCS, RFC2, UBE2S, TUBB, TUBGL, PRKDC, SCS, MLHL, NOPSS, 24 10, NUP205, SHMTL, CHEK2, CTCF, CDC25B, DOX39A, PRP S1, PDSSE, POLE, PTTGL,
DONSON, PSIPL, £2F8, POPT, HMGB2, RADSLC, ORC2, RAD21, PA2G4, RPAL, RESPT, NAA3S, POLD2, CKS2, EED, WDRS, ILF3, SSRP1, OCK, NUDT2L

HALLMARK_G2M_CHECKPOINT 00035436 0010075 07172648 244380 0 195 CDCT, COCAS, LMNB1, RADSAL, € D08, CENPE, PLK4, HMGE3, CCHAR, KIT4A, TMPD, KIFIS, SMC4, CDCISA, HIARX, SRSFL, SRIFL, MCME, EXOL, MYBL2, POLAZ, HSPAB, TTK, PBK, AURKE, MCW3, GiNs2, PRCT,
BUBL, SUV3SH1, MADZLL, NDCED, KIF23, BIRCS, STIL, KiF11, E2F1, CDC20, TPX2, CHAFIA, PRIMZ, CCNF, CHEKL, TACCS, UBEIC, MCM2, NUSAPL AURKA, CENPA, SFPQ, SMC2, COK1. CKS18, E2F2, MCM3,
(CCNB2, PLK1, BARDY, KIF22, CENPF, NASD, RACSAPL, INCENP, TOP2A, MKIGT, HNRNPD, HISTIH2BK, FEXOS, HUMR, DBF4, KPNA, RBLL, POLQ, KIF20B, HIAFZ, HMGN2, SQLE, SNRPDIL, AMDL, KIF2C, DTYMK,
TRA2E, ORC6, ESPLL, TROAP, CDKN2C, TFDP1, TRAIP, DKC1, E2H2, H2AFV, BRCAZ, STAGL, BUB3, COKN3, SMC1A, LBR, STMNL, RPAZ, WRN, LIC3, CCNDL, CASPAAPD, E2F3, UBE2S, MARCKS, FANCC, SREF10,
WER2, COC27, RBM14, LICK2, CTCF, CDC258, DOXIA, PDSSE, POLE, EWSR1, PTTGL, NUPSG, E2F4

HALLMARK_ANGIOGENESIS 0001586 0.0224385 (6562443 LTISSM 31 23 VEGFA, STCL JAG2, MSXI, JAGL

HALLMARK,_MYC_TARGETS V2 0.0010267 0.0055858 -0.6087484 2377404 0 56 MCM4, PLK4, MCMS, UTP20, PLK1, SRIA, TMEMSZ, DTPPL, GRWD1, RRPS, UNG, MRTOS, PUSL PRMT3, PPRCL LASIL, BYSL, NOPSG, HSPEL, NIPT, CEBX3, MYBEP1A. NDUFAF, TCOFL, NOP16, GNL3, RRP12,
PA2G4, NOP2, RABE PK, SORD, CDKA, WDR43, SLCIOAL, DDXIS, HSPDL, NOLC1, NOCAL, TFB2M, AIMP2

HALLMARK_TNFA_SIGNALING_VIANFKB 0.0002179 0,0021614 (.6055748 2073619 0 140 BHLHESO, VEGFA, EFNAL PFKFE3, KLFLO, FOSLI, ATF3, PTPRE, SLC2A3, SQSTM1, TNIPL, CEBPB, NAMPT, NFAIL3, PNRCL PPPIR1SA, NR4AS, KDMGB, ZFP36, FOS, BCLS, GADD45E, IRS2, JUN, MXD1, GADD4SA,

HBEGF, GEM, PERL, EIFL, TNFAIP3, JAGL, MAFF, BTG, SATL, TAP1, SERPINEL SLC16AG, CEBPD, DUSPS, TIPARP, LIF, F2RL1, NFKBL. MAP3KS, DUSPL, ICAML, NFATS, RELE, RELA, JUNB, TRIBL, BAGALT 1, RHOE
(CDRNLA, TRIP10, SDC4, PLKL PHLDAZ, NR4AL, KLF2, RNF196,

|‘

HALLMARK_PS3_PATHWAY 0.0002157 0.0021614 (0.563%86 2002314 0 155 WORGL, EPSALY, DDITS, FAM1E24, S100A10, HMOXL, RHEDF2, OSGIN1, DDIT3, ATF3, PTPRE, TRIES, STOM, TXNIP, JAG, PPPIR15A, SL3AZ, FOS, JUN, MXD1, GADD4SA, SLCTALL, HBEGF, UPP 1, BTGL ABHD4,
SATL, TAPL, VWWASA, BLCAP, VAMPB. ARKRAL, CEBPA, AKL, LIF, CTSD, SERTADS, TSPYL2, GM2A, FOXO3, HISTSHA, H2AF, CDKNIA, MKNK2, MAPKAPKS, PLK2, PLK3, 2FP36L1, RALGDS, RNFIZE, ACVRIB,
HEXIML, ZMAT3, TOB1, PMML, HSPAIL

HALLMARK_KRAS_SIGNALING_DN 0.0004613 0.0033834 0.57IETSS 1805565 1 69 SNCB, SLCEAZ, MYO 154 ARHGDIG, |GFEP2, KCNNL, PIRXE, RGS1, SLEIGAS, KCNDL, THNIS, RYRL, VEX2, DLK2, CLSTNY, COP22 SLC23A3

HALLMARK_MYC_TARGETS V1 0.0035714  0.0106375 -0.5627247 -2.710263 € 195 CDCA5, MCM4, CCNA, SRSFT, RRML, SRSF2 SRSFL, MCME, MCUS, RANBP1, MAD2L, NME 1, HNRNPAZE1, CDC2D, MCM2, MCMT, DEK, HNRNPD, TYMS, KPNA2, RFC4, USP1, SRSF2, SRM, H2AF2, SNRPDY,
WCBPY, CCTS, TRAZS, PCHA, ABCEL HNRNPR, TFOPL, RRPS, FAMI1204, CSTF2, PSMOL, DUT, BUB3, PREX3, SRPK1, PRPS2, SHRPAL, HNRNPA3, SNRPG, PSMB2, PSMD4, TARDEP, ILF2, C 10BP, CDK2, NOPSS
HSPEL CEX3, GLOL, SNRPA, EIF4GL, EIF4E, ERH, MRPLZ3, PPIA, NHP2, VBP1, GOT2, NOP16, GNL3, PSMES, DHXLS, ORCZ, DDI21, HNRNPL, PA2GH, SNRPD3, POLD2, POLES, YWHAGQ, MRPLS, PSMA4, UBAZ,
EIF3J, YWHAE, SS8P1, CCT2, KPNBL, RAN, STARDT, COKA, SEREPL, PPMIG, SET, EIFIAX, SMARCCL, XRCCE, DOXIS, EIF2SL, G3BP1, CULL, ACPL, CCTT, HSPOL, NOLCL, HOGF, HDACZ, LSMT, ETFL, CCT3, PSMAI
AIMPZ, PRPF31, SINCRIP, HOOC2, NCEP2, PHE, SF383, HNRNPC, SSE, EEFIB2 PSMD3, SNRPE2

HALLMARK_COAGULATION C.OI07TI0 0.0258323 05026967 LSE2T97 45 €3 ANG,CD9, F12, ITGAZ, GSN, CTSK, LRPL, CIR, FI0, MST1, MAFE, SERPINEL, SIRT2, CTS8, PDGF, LTASH, F5, MMP11, LGMN, ANXAL KLF7, LAMP2, CTSH, C1S, SH2B2, FURIN, F2RL2

HALLMARK_HEME_METABOUISM 0.0004342  0.0033634 04666425 1664929 1 145 P4HAZ TNSL OPTN, BLVRB. MXIL PPPZRSE, ASNS, RAP1GAP, HTATIPZ, BNIP3L, NRICL RIOK3, SLCTALL EPOR, SIDTZ, ISCAL, SMOX, TFRC, ELLZ BCAM, CTSB, SLCGAY, ENDODL, ATPGVGAL YPELS, FN3K,

FOXO03, NFE2LL, ATG4A, LRP10, NARF, SLC2AL, SNCA, H1FD, MARCHE, EZH1, CLCW3, LAMP2, KHNYN, SLC10A3, MKRNL HEBPL, SDCEP, GYPC, CAST, ALAD, CTNS, PGLS, BT G2, REM38, MARCH2, TSPANS, NEKT
SYILIL, S| GRAR, IGSF3, AGPAT4, FRXO34, TMGGA, CGNGIRA, MESTS, BNFI, GO

HALLMARK_APOPTOSIS 00017746 (0.00B5957 DAGAIS21  1S85E2E 7 124 HMOXL, ENOZ, DDIT3, ATF3, SMADT, ERBB3, TINIP, PPP2HSB, SQSTM, TSPO, GSN, BNIP3L, HSPEL, RARA, GADD4SE, JUN, GADDASA, EMF, CAVL, SATL, TAP1, LMNA, SATEL, RELA, MADD, IGF2R, NEFH, RHOE,
CDRNLA, ANXAL H1F0, PDGFRE



Supplementary Table 3. Upregulated genes due to electrical stimulation

RNA Seq gRT-PCR
Mean Diff.
) between fold ]
Adjusted change Adjusted
Gene Log FC Significance Significance
p-value (AACr) p-value
NPCst™ and
NPC
STC2 6.9 0.00001 falaleled 12.5 0.003 fol
SNCB 7.6 0.00003 Fokkk 0.9 0.034 *
NRN1 7.2 0.00034 falaled 7.3 0.006 **
TNNT1 4.0 0.00004 Fkkx 0.1 0.797 ns
PLOD2 5.7 0.00000 Fkkk 0.8 0.081 ns
PDE4C 8.1 0.00005 Fkkx 6.1 0.055 ns
PPFIA4 8.0 0.00013 faleied 13.1 0.013 *
TMEMA45A 5.0 0.00011 faleled 0.6 0.087 ns
FGF11 4.7 0.00033 falaed 0.6 0.681 ns




Supplementary Table 4.

Modified Neurological Severity Score Points
Motor
Postural Reflux 2

2 symmetric touchdown (normal)
1 asymmetric touchdown + resistant to pushing

0 asymmetric touchdown + no resistance to pushing

Raising rat from the base of tail 3
3 Both paws touching surface simultaneously
2 One paw touches the surface before the other
1 Flexion of forelimb but unable to touch

0 Unable to touch any limb (forelimb or hindlimb)

3
Walking
3 Normal
2 Difficulty walk straight
1 Circling in the direction of the paretic side
0 Falling to paretic side 2
Sensory
2 Proprioceptive test (pressing paw against table edge to stimulate muscles)
1 Placing test (responds to visual and tactile stimuli)
Beam Test 6

6 Balances with steady posture and crosses beam without any paw slip
5 Grasps side of beam without slipping

4 Hugs the beam and one limb slips from the beam

3 Hugs the beam and two limbs fall down from the beam

2 Attempts to balance on the beam but falls off (>40s)

1 Attempts to balance on the beam but falls off (>60s)




0 Falls off without attempt to stay on (<20s)

Maximum Points 16
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