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Supplementary Table S1. Behavioral changes between the sham and stimulated animals (Mean+SD).

A

Open field test Week 8 Week 26
Type: Sham SE p value Sham SE p value
latency to er:fgn';"[‘se]r areaofthe | 45,047 243490 | p>005 | 19941087 5864252 p>005
Al e“te'Est]he centralarea | 04366 | 138.6+578 | p>005 | 3947+1318 | 14163815 | p>005
speed [cm/s] 46+04 5.6+0.4 p>0.05 44+04 44+04 p>0.05
Novel object exploration test Week 8 Week 26
Type: Sham SE p value Sham SE p value
latency to enter the inner area of | 59, 45 3 248+11.0 | p>005 112+17 12.0+3.4 p > 0.05
the arena [s]
Ry i g el 1 e 63.6+483 3094107 | p>005 1264138 169+35 p>0.05
object [s]
mobility [s] 544+ 184 867+367 | p>005 | 133.9+238 197.2+23.8 p>0.05
Elevated plus maze test Week 8 Week 26
Type: Sham SE p value Sham SE p value
number of e”t;‘:si”to theclosed | ;5,5 162+18 p>0.05 222430 26.8+3.5 p>0.05
T 637 e“;';ﬁssi”m theopen | 456499 71£2.1 p>0.05 3.0£09 35414 0> 0.05
speed [cm/s] 6.1+0.3 6.0+0.5 p>0.05 4.1+0.2 43+0.2 p>0.05
Morris water maze test Week 9 Week 27
Type: Sham SE p value Sham SE p value
swimming time [‘;‘]’er the platform | o, 17403 D> 0.05 23+02 18603 p>0.05
speed [cm/s] 31.2+1.1 30.8+ 1.0 p >0.05 31.9+1.0 32.6+1.3 p >0.05
time spent in thfsltarget quadrant | 155,301 | 260+39 0> 0.05 26.6+3.6 264+48 0> 0.05
time spent in quadrant 2 [s] 19.7+1.8 20.0+2.2 p>0.05 255+2.6 19.7+2.8 p >0.05
time spent in quadrant 3 [s] 143+1.1 112+1.5 p >0.05 13.8+1.3 119+1.4 p >0.05
time spent in quadrant 4 [s] 10.3+3.5 11.6+2.3 p >0.05 174+ 1.8 17.8+3.5 p>0.05




Supplementary Figure S2. Swimming strategy in Morris water maze at weeks 9 and 27 after stimulation,
PCA analysis
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Swimming strategy (TT: thigmotaxis, IC: incursion, SC: scanning, FS: focused search, CR: chaining reaction,
SO: self-orienting, SS: scanning surrounding, ST: scanning target) in Morris Water Maze at weeks 9 and 27 after
stimulation between (A) sham vs stimulated (SE) animals, (B) sham vs long latency group vs short latency group , (C)
sham vs low seizures number group vs high seizures number group.



Supplementary Table S3. Comparison at RODA analysis of Morris water maze training between the sham
and stimulated animals at weeks 9 and 27 after stimulation (Mean+SD).

RODA analysis of Morris Water Maze

L Week 9 Week 27
Training
Type: Day: Trial: Sham [%] SE [%] p value Sham [%] SE [%] p value
d 1 12.0+16.4 57.0£21.5 p>0.05 42447 8.1+13.6 p>0.05
ay 1
2 2.0+4.1 16.6£25.7 p>0.05 0+0 3.248.6 p >0.05
1 25.0+15.2 25.0+28.7 p>0.05 0.3£1.1 13.0+23.8 p>0.05
Thigmotaxis day 2
2 8.1+£10.2 8.6+8.4 p>0.05 0+0 2.347.1 p>0.05
g 1 13.8+16.9 17.1£28.6 p>0.05 1.343.1 16.1£30.5 p>0.05
ay 3
2 1.543.3 4.6+12.3 p>0.05 3.8+5.3 7.4+18.9 p>0.05
d 1 7.1+£8.4 12.249.0 p>0.05 5.246.0 7.249.8 p>0.05
ay 1
2 6.9+6.2 8.0+4.8 p>0.05 2.9+4.4 7.3+6.2 p>0.05
1 10.24+4.8 15.6+7.7 p>0.05 3.3+4.6 8.4+7.7 p>0.05
Incrusion day 2
2 3.7£5.5 6.2+£10.2 p>0.05 0+0 5.1£8.9 p>0.05
g 1 16.0£17.0 6.9+8.5 p>0.05 4.2+47.3 5.9+5.2 p >0.05
ay 3
2 4.246.8 3.74£5.7 p>0.05 3.54+4.3 4.846.5 p>0.05
d 1 19.3£1.5 0.4+3.2 p>0.05 6.9+6.3 7.34£5.0 p>0.05
ay 1
2 6.2£5.3 4.6+9.0 p > 0.05 4.7+3.6 8.5£9.1 p >0.05
1 6.5+6.6 7.9+£7.9 p>0.05 9.5+8.6 7.2+£7.9 p>0.05
Scanning day 2
2 3.1+4.4 4.543.9 p>0.05 4.9+1.7 7.8+7.1 p>0.05
dav 3 1 6.2+3.4 8.4+6.9 p>0.05 49+53 8.1£7.0 p >0.05
ay
2 10.1+8.6 8.7+8.7 p>0.05 1.94+2.8 5.2+6.4 p>0.05
d 1 22.2+3.1 1.0+1.6 p>0.05 2.3+4.3 6.449.0 p>0.05
ay 1
2 0+0 0.5+1.2 p>0.05 1.4+4.3 4.0+5.3 p >0.05
1 2.844.0 1.443.6 p>0.05 3.9+5.2 1.3+4.6 p>0.05
Focused search day 2
2 1.84+4.1 1.0£6.3 p>0.05 0.8+1.7 0.0+0 p>0.05
dav 3 1 0£1.1 1.744.6 p>0.05 1.0£2.3 1.6£3.5 p >0.05
ay
2 2.346.6 2.1+6.2 p > 0.05 0+0 00 p >0.05
g 1 26.1+0 0.842.1 p>0.05 7.6+8.6 7.9£9.5 p >0.05
ay 1
2 2.744.2 3.1+£3.9 p>0.05 3.0+4.8 4.8+5.1 p>0.05
1 0.5+1.8 1.943.8 p>0.05 7.1£6.5 6.8+11.1 p >0.05
Self-orienting day 2
2 3.7£8.3 5.546.2 p > 0.05 0.8+1.6 0.7£2.1 p >0.05
day 3 1 22434 1.543.2 p>0.05 1.6+2.3 0+0 p >0.05
ay
2 5.0£6.6 3.446.5 p > 0.05 1.443.1 00 p >0.05
g 1 32.248.0 6.0+6.8 p>0.05 7.0£8.7 3.1+4.8 p >0.05
ay 1
2 3.8+4.0 6.2+6.3 p>0.05 14423 5.1+6.4 p>0.05
Scanning day 2 1 42442 4.8+4.4 p >0.05 5.548.6 7.7£12.6 p >0.05
surroundings 2 5447 6.57.9 p>0.05 5.9+4.4 22445 p>0.05
dav 3 1 4.4+59 2.946.1 p>0.05 3.3+3.9 5.7+11.6 p>0.05
ay
2 1.1£2.3 3.746.1 p >0.05 3.4+4.9 3.9£5.2 p >0.05
1 40.3+2.7 0.6+2.4 p>0.05 4.1+7.6 2.2+5.9 p>0.05
day 1
2 5+9.0 5.6+7.8 p>0.05 6.6+8.5 3.84+7.6 p>0.05
1 1.6£5.7 3.0£7.2 p>0.05 8.3£9.3 2.5+3.8 p>0.05
Scanning target day 2
2 14.248.7 9.6£9.5 p >0.05 12.7£10.0 5.548.9 p >0.05
dav 3 1 9.319.6 1.3£5.3 p>0.05 1.846.0 5.2+7.6 p >0.05
ay
2 6.6£9.8 7.0£9.7 p >0.05 11.6£10.2 8.8+8.3 p>0.05



Supplementary Figure S4 Comparison of RODA analysis of Morris water maze test day between the sham
and stimulated animals at weeks 9 and 27 after stimulation.
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The probabilities (%) of transitioning between strategies were checked in the test trials (weeks 9 and 27) in the
sham animals and stimulated (SE) groups. Rows and columns indicate the starting and ending strategies respectively.
Row values (for the same starting strategy) were normalized (sum of each row equals 100%). Low strategies:
thigmotaxis, incursion. Medium strategies: scanning, focused search, chaining reaction, self-orienting. High strategies:
scanning surrounding, scanning target. Thigmotaxis and incursion were assigned to low-level strategies because the
animals are staying mostly in the areas close to the walls of the arena. Scanning, focused search, chaining response
and self-orienting were assigned to medium-level strategies because the animals explored inner parts of the arena.
Scanning surroundings and scanning target were assigned to high-level strategies because the animals passed or
focused on areas of the arena contained the platform. Sham animals at both weeks 9 and 27 transitioned more often
from a medium-level to a high-level strategy and less often from a high-level to a low-level strategy than the SE
group. Based on the strategy transitions from low to medium levels and low to high levels, little difference was seen in
SE animals between weeks 9 and 27, whereas the sham animals were more likely to end with a medium-level strategy
at week 27.
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Supplementary Table S5. Behavioral changes between the sham, short latency and long latency groups

(Mean+SD).
A

Behavioral hyperexcitability test

Week 6
[median (range: min; max)]

Week 12

[median (range: min; max)]

i Short Long
Type: Sham latency Long latency p value Sham Short latency latency p value
approach response 2 (1;4) 2 (1;4) 2(1;3) p>0.05 2 (1;4) 2 (1;4) 2(1;4) p>0.05
touch response 2 (1;3) 2 (1,5) 2 (1,5) p >0.05 2(1;4) 2 (1;5) 3 (1;5) p >0.05
loud noise 2(1;3) 2 (1;3) 2(1;2) p>0.05 2(1;3) 2(1;2) 2(1:3) p>0.05
pick-up 1(1;5) 2 (1,5) 1(1;5) p >0.05 1(1;5) 1(1;5) 1(1;5) p>0.05
B
Open field test Week 8 Week 26
i Short Long
Type: Sham latency Long latency p value Sham Short latency latency p value
latency to e’;tferr:gr[‘g areaofthe | 40,547 | 309161 @ 194£117 | p>005 | 1194+1087 | 49.1+439 | 681+333 | p>005
latency to enter the central area[s] | 1428+36.6 | 7794779 18425809 | p>005 | 3947+1318 67534557 g0t p>005
speed [cm/s] 4.6+0.4 59+0.7 53+0.5 p>0.05 44+04 47+0.6 5.1+0.5 p>0.05
C
Novel object exploration test Week 8 Week 26
i Short Long
Type: Sham latency Long latency p value Sham Short latency latency p value
latency to enter the inner area of | 59, 493 | 3724187 76432 p > 0.05 112417 127449 102458 | p>0.05
the arena [s]
latency to g‘gjirg"‘[‘;;‘ the novel 63.6+483  439+208 @ 153+65 | p>005 1264138 187452 152464 | p>0.05
mobility [s] 544+184 79.7+54.2 93.0+53.9 p>0.05 133.9+23.8 146.1 £26.2 248.3 +30.0 p>0.05
D
Elevated plus maze test Week 8 Week 26
i Short Long
Type: Sham latency Long latency p value Sham Short latency latency p value
number of e”tarl'rf;;”to theclosed | 155017 | 170222 15.6+3.0 p>005 = 22230 31.1+56 231443 | p>005
number of e”;rr';ss'”to the open 10622 | 57+20 83+3.6 D> 0.05 3.0+0.9 5.1+3.0 2209 | p>0.05
speed [cm/s] 6.1+£0.3 5709 6.3+£0.8 p >0.05 4.1+£0.2 43+£0.3 43+£0.3 p>0.05
E
Morris water maze test Week 9 Week 27
i Short Long
Type: Sham latency Long latency p value Sham Short latency latency p value
swimming time [2‘]’” the platform 19402 20£0.7 14202 p>0.05 23+02 24405 12404 | p>005
speed [cm/s] 31.2+1.1 314+£1.8 303+1.3 p >0.05 31.9+1.0 333+1.9 32.1£2.0 p>0.05
time spent in th[es]tarQEt quadrant 95,30 | 152+50 16.9+3.1 p>005 = 26636 203+5.1 132433 | p>005
time spent in quadrant 2 [s] 19.7+£1.8 10.9+£0.9 13.7+2.4 p >0.05 255+2.6 10.6 1.5 13.1+£2.7 p>0.05
time spent in quadrant 3 [s] 143+1.1 72+1.7 6.6+1.0 p >0.05 138+1.3 6.4+0.8 80+1.3 p >0.05
time spent in quadrant 4 [s] 10.3+£3.5 7.7+2.1 6.8+2.1 p >0.05 174+£1.8 9.1+£2.0 12.6 £3.5 p>0.05




Supplementary Table S6. Comparison at RODA analysis of Morris water maze training between the sham,

animals with short and long latency group at weeks 9 and 27 after stimulation (Mean+SD).

RODA analysis of Morris Water

Maze Training Week9 Week 27
Type: Day: Trial: Sham [%] Iatesnr::c))/rt[% ] Iatelr_1?:;g[% ] p value Sham [%] Short[ol/z\]tency Iatelr_1?:;g[%] p value
1 12.0+16.4 61.6+22.9 52.6+10.7 p>0.05 42447 11.4+20.1 5.8+7.4 p>0.05
dayt 2 2.0+4.1 30.7+£36.6 2.6+6.3 p>0.05 0+0 5.7£12.7 1.1£2.9 p > 0.05
1 25.0£15.2 39.0+35.3 12.5+11.8 p>0.05 0.3£1.1 14.2+30.0 12.1+£20.9 p>0.05
Thigmotaxis day 2
2 8.1+10.2 11.849.2 7.0£8.9 p>0.05 0+0 4.249.5 0+0 p>0.05
1 13.8+16.9 23.6+35.5 10.4+18.2 p>0.05 1.3£3.1 24.4+48.2 10.9+0 p>0.05
day 3 2 1.5£3.3 9.3£18.7 1.84£2.7 p>0.05 3.845.3 16.7427.3 1.7+4.3 p >0.05
1 7.148.4 11.1£7.8 13.3£11.4 p>0.05 5.246.0 9.7+10.9 5.549.4 p>0.05
dayt 2 6.94+6.2 9.3+5.9 6.7£7.2 p>0.05 2.9+4.4 7.2+5.7 4.7+6.2 p>0.05
1 10.2+4.8 15.1+8.2 18.7+7.3 p>0.05 3.3+4.6 6.0+£7.1 10.1+8.1 p>0.05
Incrusion day 2
2 3.7+£5.5 15+10.4 0+0 p>0.05 0+0 S5+11.1 5.3£6.8 p >0.05
1 16.0£17.0 4.9+6.7 8.8+10.5 p>0.05 42473 4.2+1.5 7.1£6.8 p>0.05
day3 2 4.2+6.8 3.9+7.8 3.1+4.4 p>0.05 3.5+4.3 5.3+6.8 3.846.6 p>0.05
1 19.3+1.5 0.4+1.1 0.4+1.1 p>0.05 6.9+6.3 7.5+6.4 7.1+4.4 p>0.05
dayl 2 6.2+5.3 61.5+2.6 7.8£12.4 p>0.05 4.74+3.6 10.5£13.2 6.2+3.9 p>0.05
1 6.5+6.6 3.6+5.7 11.9+£8.0 p>0.05 9.5+8.6 4.5+8.4 9.1£7.7 p>0.05
Scanning day 2
2 3.1+4.4 5.6+4.0 3.1£3.6 p>0.05 4.9+1.7 7.8+5.8 7.7£9.4 p>0.05
1 6.2+3.4 7.1£5.6 10.9+8.3 p>0.05 4.94+5.3 3.3+2.9 11.249.4 p>0.05
day 3 2 10.1+8.6 8.5+6.4 6.8+10.9 p>0.05 1.9+2.8 6.8+7.7 7.9+7.1 p>0.05
1 22.243.1 0.8+2.3 0+0 p>0.05 2.3+4.3 9.0+8.9 4.549.3 p>0.05
dayt 2 0+0 0.5+1.2 0.5+1.2 p>0.05 1.4+43 2.2+4.2 5.246.2 p>0.05
Focused day 2 1 2.8+4.0 1.5+3.8 1.5+3.8 p>0.05 3.9+5.2 0+0 2.3+6.0 p>0.05
search 2 1.8+4.1 3.7+8.3 2.3+4.6 p >0.05 0.8+1.7 0+0 0+0 p >0.05
1 0+£1.1 1.7+4.7 2.0+5.1 p>0.05 1.0+£2.3 0+0 0+0 p>0.05
day 3 2 2.3+6.6 0+0 43429 p>0.05 0+0 0+0 1.1£2.9 p>0.05
1 26.1+0 0.8+0.8 0.8+8.1 p>0.05 7.6+8.6 11.5+12.4 5.446.6 p>0.05
dayl 2 2.7+4.2 2.6+2.3 3.6+2.3 p>0.05 3.0+4.8 6.5+4.5 1.1+2.9 p>0.05
1 0.5+1.8 1.5+4.1 2.6+4.1 p>0.05 7.1£6.5 0.6+1.4 10.8+13.3 p>0.05
Self-orienting day 2
2 3.748.3 1.8+£3.8 10.1+4.1 p>0.05 0.8+1.6 0+0 1.6+3.2 p>0.05
1 2.2+34 0.8+2.7 2.6+6.9 p>0.05 1.6+2.3 0+0 1.4+3.2 p>0.05
day 3 2 5.0£6.6 0+0 6.8+7.7 p>0.05 1.443.1 0+0 040 p > 0.05
1 32.2+8.0 7.1£8.9 5.844.9 p>0.05 7.0+8.7 4.945.9 2.0+4.0 p>0.05
day 4 2 3.8+4.0 4.1+6.4 8.3%6.1 p>0.05 1.4+23 5.5£7.4 4.7+6.2 p>0.05
Scannir_lg day 2 1 4.2+4.2 4.1+3.7 6.2+5.2 p>0.05 5.5+8.6 12.3+19.1 43443 p>0.05
surroundings 2 544.7 6.8+10.9 4.6+5.4 p >0.05 5.9+4.4 4.0+5.5 0+0 p >0.05
1 44459 2.3+5.9 4.1+6.7 p>0.05 33439 0.8+1.6 9.1+0 p>0.05
day3 2 1.1£2.3 4.6+7.4 2.545.5 p>0.05 3.4+4.9 4.845.5 7.5+13.1 p>0.05
1 40.3+2.7 0+0 1.3+3.5 p>0.05 4.1+£7.6 0+0 1.3+3.6 p>0.05
dayt 2 549.0 4.6+8.2 4.6+8.2 p>0.05 6.6+8.5 3.84+8.6 2.8+7.5 p>0.05
Scanning day 2 1 1.6+5.7 3.77.5 2.8+7.5 p>0.05 8.3+9.3 2.643.5 24443 p>0.05
target 2 14.248.7 7.549.6 103£10.0 | p>0.05 12.7+10.0 00 5.9£10.0 p >0.05
1 9.349.6 0+0 2.847.5 p>0.05 1.8+6.0 5.9+8.9 4.7£10.0 p>0.05
day3 2 6.6+9.8 8.5+10.6 6.6+9.4 p>0.05 11.6+£10.2 5.24+8.6 6.0+7.2 p>0.05



Supplementary Figure S7 Comparison of RODA analysis of the Morris water maze test day between the
sham, short-latency and long-latency groups at weeks 9 and 27 after stimulation.
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The probabilities (%) of transitioning between strategies were checked in test trials (weeks 9 and 27) in the
sham, long-latency, and short-latency groups. Rows and columns indicate the starting and ending strategies,
respectively. Row values (for the same starting strategy) were normalized (sum of each row equals 100%). Low
strategies: thigmotaxis, incursion. Medium strategies: scanning, focused search, chaining reaction, self-orienting. High
strategies: scanning surrounding, scanning target. Thigmotaxis and incursion were assigned to low-level strategies
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because the animals mostly stayed in areas close to the walls of the arena. Scanning, focused search, chaining
response, and self-orienting were assigned to medium-level strategies because the animals explored inner parts of the
arena. Scanning surroundings and scanning target were assigned to high-level strategies because the animals passed or
focused on areas of the arena that contained the platform. Sham animals at week 9 transitioned more often from
medium- to high-level strategies than the other two groups; similar conclusion is obtained for week 27 but only
between sham and long latency groups. The sham and long-latency groups at both weeks 9 and 27 transitioned more
often from high- to medium-level strategies. The short-latency group at week 9 transitioned much more often from
high- to low-level strategies and during week 27 the difference on the transition probabilities between high and low
and high and medium level strategies are more equalized. For the transition probabilities between low and medium
and low and high strategies transitions the sham groups increases the transitions of the former between weeks 9 and 27
while the short latency group does the opposite, it starts from more equalized transitions between low and medium and
low and high strategies on week 9 but on week 27 it increases the latter. The long-latency group did not exhibit such
differences between weeks 9 and 27, and the transitions from low-level strategies to medium- and high-level strategies
were more equalized.

A Week 9 B Week 27
Sham Sham
ST 8.3 16.7 8.3 0.0 0.0 - = ST 0.0 16.7 25.0 0.0 0.0 m 8.3
SS 103 210 H 0.0 5.4 6.9 - 4.1 SS 0.0 0.0 0.0 7.1 143
SO 222 16.7 111 0.0 0.0 m 5.6 SO 12.5 0.0 4.2 6.2 4.2
» R 0.0 | 250 0.0 o CR 0.0 0.0 0.0 0.0
] il
“ Fs 00 00 00 00 “ Fs 0.0 - 00 00
sC 3 - 0.0 sC 7.4 0.0 2.8 13.0 194 167
IC '25.0 - - 0.0 3.6 6.0 23.2 741 IC 25.9 259 5.6 0.0 22.2 13.0 7.4
T m 4.9 0.0 0.0 0.0 m 0.0 T 0.0 0.0 0.0 m 0.0
T [« sC FS CR SO ss ST T IC sC FS CR SO ) ST
end end
C Week 9 D Week 27
Long latency Long latency
ST 00 208 250 83 ST 0.0 0.0 0.0 0.0 - 0.0
SS 16.7 0.0 0.0 25.0 SS 19.0 14.3 4.8 0.0 7.1 4.8
SO 0.0 0.0 - 25.0 25.0 SO 16.7 8.3 0.0 0.0 25.0 0.0
o R 0.0 0.0 0.0 m o CR 0.0 0.0 0.0
© I3
w i
FS 0.0 0.0 0.0 0.0 FS 0.0 0.0 0.0
SC 14.3 0.0 14.3 71 14.3 SC 17.9 571 0.0 0.0
IC 0.0 0.0 0.0 4.7 0.0 IC - - 4.8 0.0 3.6
1T 0.0 00 167 167 83 1T m 1.9 0.0 0.0
T IC sC FS CR SO SS ST T IC sC FS CR SO SS ST
end end
E Week 9 F Week 27
Short latency Short latency
ST 0.0 0.0 0.0 m ST - 0.0 0.0 66.7 0.0
SS 0.0 7.1 3.6 SS 12.5 0.0 0.0 12,5 0.0
SO 0.0 - 4.7 0.0 SO 111 0.0 0.0 111 0.0
o R 0.0 0.0 - o CR 0.0 0.0 0.0 0.0 0.0 m 0.0
] <
i w
FS 0.0 0.0 0.0 FS 0.0 0.0 0.0 0.0 0.0 0.0 0.0
sC 0.0 16.7 16.7 0.0 sC 25.0 0.0 0.0 0.0 25.0 0.0
IC 0.0 3.6 95 | 250 0.0 IC 222 - 0.0 0.0 0.0 0.0 16.7
T 0.0 0.0 0.0 - 0.0 T m 25.0 0.0 0.0 0.0 125 125
T IC sC FS CR SO sS ST T Ic sC FS CR S0 SS ST
end end
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Supplementary Table S8. Behavioral changes between the sham, non-epileptic and epileptic animals

(Mean+SD) .
A

Behavioral hyperexcitability test

Type:
approach response
touch response
loud noise

pick-up

Open field test

Type:
latency to enter inner area of the
arena [s]
latency to enter the central area

[s]
speed [cm/s]

Novel object exploration test

Type:
latency to enter the inner area of
the arena [s]
latency to approach the novel
object [s]

mobility [s]

Elevated plus maze test

Type:

number of entries into the closed
arms

number of entries into the open
arms

speed [cm/s]

Morris water maze test

Type:
swimming time over the platform
[s]
speed [cm/s]
time spent in the target quadrant

[s]

time spent in quadrant 2 [s]
time spent in quadrant 3 [s]

time spent in quadrant 4 [s]

Week 6
[median (range: min ; max)]
Sham Non-epileptic Epileptic
2 (L;4) 2 (L:4) 2(1:2)
2(1;3) 2 (1;4) 1,5 (1;5)
2(1;3) 2(1:3) 2(1:3)
1(1;5) 1(1;5) 1,5 (1;5)
Week 8
Sham Non-epileptic Epileptic
40+24.7 194+11.6 30.8 £16.1
AR | 1saasg78 | 7794779
46+0.4 52+0.5 6.0+£0.7
Week 8
Sham Non-epileptic Epileptic
5904483 | 133442 364226
63.6+483 | 199+49 | H1£262
544+184 | 385+208 | 1349+681
Week 8
Sham Non-epileptic Epileptic
17.7+£1.7 17.2+£2.7 151+£2.0
10.6 +£2.2 48+2.2 9.7+3.7
6.1 0.3 5.6+£0.6 6.5+1.0
Week 9
Sham Non-epileptic Epileptic
1.9+£0.2 0.8+0.1 14+0.5
31.2+1.1 302+1.4 31.5+1.8
19.7+£3.0 248+5.5 27.4+58
19.7+£1.8 22.7+3.8 16.8 £22.7
143+ 1.1 11.7£1.0 10.6 £3.1
10.3+3.5 84+28 15.8+3.6

11

p value
p>0.05
p >0.05
p>0.05
p >0.05

p value
p>0.05
p >0.05

p >0.05

p value
p >0.05
p >0.05

p >0.05

p value

p>0.05

p>0.05

p >0.05

p value
p >0.05
p >0.05
p >0.05

p >0.05
p >0.05
p >0.05



Supplementary Table S9. Comparison at RODA analysis of Morris water maze training between the sham,
non-epileptic and epileptic animals at week 9 after stimulation (Mean+SD).

RODA analysis of Morris Water Maze

Training 9 week
. . A Sham Non-epileptic Epileptic
Type: Day: Trial: [%] [%] [%] p value
dav 1 1 12.0+16.4 54.6+7.2 59.8424.7 p >0.05
a
Y 2 2.0+4.1 2.6+6.3 36.8+37.3 p>0.05
. . 1 25.0£15.2 9.8+11.0 42.74£31.4 p >0.05
Thigmotaxis day 2
2 8.1+10.2 3.7+8.3 10.7+7.8 p <0.05
dav 3 1 13.8+16.9 5.6£5.5 30.3+£34.7 p>0.05
a
Y 2 1.5£3.3 2.0£3.6 8.1+16.4 p>0.05
dav 1 1 7.1+8.4 11.7£8.7 12.9£10.1 p >0.05
a
Y 2 6.9+6.2 6.7+£7.2 11.24+4.1 p>0.05
. 1 10.2+4.8 19.1£10.7 11.44£2.5 p>0.05
Incrusion day 2
2 3.7£5.5 1.242.7 11.6£10.4 p>0.05
dav 3 1 16.0+17.0 4.2+10.6 6.6+6.8 p>0.05
a
Y 2 4.24+6.8 4.1£3.6 5.0£7.1 p>0.05
1 19.3£1.5 0+0 0.8£1.5 p>0.05
day 1
2 6.2+5.3 7.8+£12.4 1.8+£2.7 p > 0.05
. 1 6.5+6.6 12.94£5.5 2.0£5.1 p>0.05
Scanning day 2
2 3.1+4.4 5+8.1 4.9+3.9 p > 0.05
dav 3 1 6.2+3.4 13.1£7.7 6.2£3.9 p>0.05
a
Y 2 10.1+8.6 6.2+10.8 11.849.2 p > 0.05
1 22.243.1 1.1+£3.3 0.842.3 p>0.05
day 1
2 0+0 0.5+1.2 0+0 p > 0.05
1 2.8+4.0 2.6+4.5 0+0 p>0.05
Focused search day 2
2 1.8+4.1 0+0 4.0+7.3 p>0.05
1 0+1.1 546.8 0+0 p>0.05
day 3
2 2.34+6.6 1.0£1.8 3.748.3 p > 0.05
dav 1 1 26.1+0 0.7£2.2 0.842.3 p>0.05
a
Y 2 2.744.2 3.6+4.1 1.8+4.1 p > 0.05
L 1 0.5+1.8 3.5+4.5 0+0 p>0.05
Self-orienting day 2
2 3.7£8.3 5.6+4.6 4.0+6.9 p>0.05
1 22434 1.242.7 2.243.9 p>0.05
day 3
2 5.0£6.6 3.1£5.4 3.7£8.3 p>0.05
dav 1 1 32.4£8.0 5.845.1 6.2+£9.0 p>0.05
a
Y 2 3.8+4.0 8.3+6.1 546.8 p >0.05
Scanning dav 2 1 42442 4.0+5.3 5.7£3.6 p>0.05
. a
surroundings y 2 5+4.7 3.1+4.4 7.148.9 p>0.05
1 4.4+5.9 3.1£6.9 3.5£6.3 p>0.05
day 3
2 1.142.3 6.2+6.2 3.7£6.7 p>0.05
1 40.3+2.7 0+0 1.3£3.5 p>0.05
day 1
2 5+9.0 6.5£9.3 7.5£9.6 p>0.05
. 1 1.6+5.7 2.5+7.0 3.7£7.5 p>0.05
Scanning target day 2
2 14.2+8.7 9.0£9.9 1.7+4.7 p>0.05
1 9.349.6 3.3+8.1 0+0 p>0.05
day 3
2 6.6£9.8 11.0£0.0 5.7£9.7 p>0.05
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Supplementary Figure S10 Comparison of RODA analysis of Morris water maze test day between the sham,
non-epileptic and epileptic animals at week 9 after stimulation.

A Week 9
Sham

start

Low Medium High
end
.|
B Week 9

Non epileptic

start

Low Medium High
end
|
C Week 9

Epileptic

start

Low Medium High
end

The probabilities (%) of transitioning between strategies were checked in test trials at week 9 in the sham,
non-epileptic, and epileptic animals. Rows and columns indicate the starting and ending strategies, respectively. Row
values (for the same starting strategy) were normalized (sum of each row equals 100%). TT, thigmotaxis; IC,
incursion; SC, scanning; FS, focused search; CR, chaining reaction; SO, self-orienting; SS, scanning surrounding; ST,
scanning target. Thigmotaxis and incursion were assigned to low-level strategies because the animals mostly stayed in
areas close to the walls of the arena. Scanning, focused search, chaining response, and self-orienting were assigned to
intermediate-level strategies because the animals explored inner parts of the arena. Scanning surroundings and
scanning target were assigned to high-level strategies because the animals passed or focused on areas of the arena that
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contained the platform. Epileptic animals had a higher probability of transitioning between low- and high-level
strategies. The sham and non-epileptic groups had nearly equal probabilities of transitioning between low- and
medium-level strategies and between low- and high-level strategies. Sham animals had more equalized probabilities of
transitioning between medium- and low-level strategies and medium- and high-level strategies. The non-epileptic and
epileptic groups had a higher probability of transitioning between medium- and low-level strategies. The sham and
non-epileptic groups had a higher probability of transitioning between high- and medium-Ilevel strategies than the
epileptic group, which had a higher probability of transitioning between high- and low-level strategies.

A Week 9
Sham

ST 8.3 16.7 8.3 0.0 0.0 - =
SS 103 21.0 H 0.0 5.4 6.9 - 4.1
so 222 167 1141 0.0 0.0 = m 5.6

0.0

o
o
°

start

0.0 0.0 0.0 0.0

Ic '25.0 = - 0.0 3.6 6.0 23.2 71
T < m 4.9 0.0 0.0 0.0 m 0.0
SS

T IC SC FS CR SO
end

B Week 9
Non epileptic

ST

ST 0.0 20.8 25.0 83

ss 14.3 0.0 7.1 - 214
- CR 0.0 - 0.0 0.0 m
©
@
FS 0.0 0.0 0.0 0.0
sC 12.5 0.0 12.5 6.3 12.5
Ic 0.0 0.0 9.5 - 0.0
T 0.0 0.0 143 143 7.1
FS CR SO Ss ST
end
Week 9
C Epileptic
ST 0.0 0.0
SS 0.0
so 0.0
- CR 0.0
]
“ Fs 0.0
sC g i - 0.0 | 250
Ic m - 208 0.0 4.2
T - 53.3 6.7 0.0 0.0

T Ic d FS CR SO 139 ST
end
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Supplementary Table S11. Behavioral changes between the sham, low seizure number and high seizure

number groups (Mean+SD).

A
. - Week 6 Week 12
Behavioral hyperexcitability test [median (range: min ; max)] [median (range: min ; max)]
Tvpe: Sham Low seizure High seizure ElE Sham Low seizure s::iz%?e e
ype: numer numer P numer P
numer
approach response 2 (1;4) 2 (1;4) 2(1;3) p>0.05 2 (1;4) 2 (1;4) 2(1;3) p>0.05
touch response 2 (1;3) 2(1;3) 2 (1,5) p >0.05 2(1;4) 3(1;5) 2,5(1;5) p >0.05
loud noise 2(1;3) 2(13) 2 (1;2) p >0.05 2(13) 2 (1;3) 2(1;2) p>0.05
pick-up 1(1;5) 1(1;5) 1(1;5) p >0.05 1(1;5) 1(1;5) 1(1;5) p>0.05
B
Open field test Week 8 Week 26
Tvpe: Sham Low seizure High seizure ElE Sham Low seizure s::iz%?e e
ype: numer numer P numer pvalu
numer
latency to er;tﬁgr:;"[’s‘f]r areaofthe | 40,547 | 2162128 @ 269+145 | p>005 | 1194+1087 | 659403 | 4894350 | p>0.05
latency to enter the central area[s] | 1428+366 | o 648+527 | p>005 | 3947+1318 @ 141.8+574  1413+59.01  p>0.05
speed [cm/s] 4.6+0.4 53+0.7 5.8+0.5 p>0.05 44+04 48+0.5 5.1+£0.7 p>0.05
C
Novel object exploration test Week 8 Week 26
Tvpe: Sham Low seizure High seizure val Sham Low seizure I-:Izgl; val
ype: a numer numer pvalue a numer selzure pvalue
numer
latency to enter the inner area of | 59, 493 | 362+ 186 8952 p > 0.05 112417 106448 | 165+146 | p>0.05
the arena [s]
latency to ggjirccf[g;‘ the novel 63.6+483 | 419+177 = 116+56 | p>005 1264138 126+18 152464 | p>0.05
mobility [s] 544+184 70.3 £49.6 108.6 + 63.2 p>0.05 133.9+23.8 202.3+25.3 190.3 +48.7 p>0.05
D
Elevated plus maze test Week 8 Week 26
Low seizure High seizure Low seizure ALl
Type: Sham g p value Sham seizure p value
numer numer numer
numer
number of e”tarl'r?f];"to theclosed 155017 | 172120 22231 p>005 = 22230 197433 350£51 | p<0.05
number of e”;'ﬁfs'"to the open 10622 | 65+25 78+3.6 D> 0.05 3.0+0.9 38+27 31425 | p>005
speed [cm/s] 6.1+0.3 6.0+0.7 6.1+0.9 p>0.05 4102 42+02 45+04 p>0.05
E
Morris water maze test Week 9 Week 27
Low seizure High seizure Low seizure I—!igh
Type: Sham p value Sham seizure p value
numer numer numer
numer
swimming time [2}’” the platform |, o, 5 1602 1905 0> 0.05 23+02 09+02 2705 | p>005
speed [cm/s] 31.2+1.1 304+1.2 314421 p > 0.05 31.9+1.0 32.8+£2.7 325+1.4 p > 0.05
time spent in thfs]targﬂ quadrant 195130 | 250+67 26.7+5.0 p>005 | 266+36 235462 286473 | p>0.05
time spent in quadrant 2 [s] 19.7+1.8 22.0+5.5 18.6+1.1 p > 0.05 25.5+2.6 224+4.7 17.7+3.6 p > 0.05
time spent in quadrant 3 [s] 143+1.1 11.4+1.8 11.0£23 p >0.05 138+1.3 1.1+1.1 125+24 p>0.05
time spent in quadrant 4 [s] 10.3+£3.5 82+35 14.1+3.0 p >0.05 174+£1.8 21.6+73 14.6+£2.4 p>0.05
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Supplementary Table S12. Comparison at RODA analysis of Morris water maze training between the sham,

low seizure number and high seizure number groups at weeks 9 and 27 after stimulation (Mean+SD).

RODA analysis of Morris Water

Maze Training Week 9 Week 27
Type: Day: Trial: Sham [%] Loy e el SN value Sham [%] Ly SE0Te s;iz%r;e value
ype: Y- ’ ° numer [%] numer [%] P numer [%] P
numer [%]
1 12.0+16.4 64.28+17.9 50.0£36.7 p >0.05 42447 6.6+17.5 9.3+6.7 p>0.05
day 1
2 2.0+4.1 23.21+36.8 7.5£10.5 p >0.05 0+0 4.7£11.6 2.3+4.1 p >0.05
1 25.0£15.2 21.254+24.9 29.0+£32.7 p >0.05 0.3£1.1 13.4+£26.9 4.346.7 p>0.05
Thigmotaxis day 2
2 8.1£10.2 13.7549.52 5.0+4.7 p >0.05 0+0 7.1+£12.3 0+0 p>0.05
1 13.8+16.9 16.14£28.0 18.7+£31.3 p >0.05 1.343.1 22.5+41.5 2.6+£5.3 p>0.05
day 3
2 1.5+3.3 0+0 9.3+15.9 p >0.05 3.845.3 13.3£24.8 00 p >0.05
1 7.1£8.4 8.92+6.85 15.6+10.9 p >0.05 5.246.0 7.9+9.8 8.0+11.8 p>0.05
day 1
2 6.9+6.2 8.92+6.61 6.8+6.7 p >0.05 2.9+4.4 5.446.0 6.9+7.1 p >0.05
1 10.2+4.8 17.5+7.84 16.5+8.2 p >0.05 3.3+4.6 8.44+6.3 3.3£3.9 p>0.05
Incrusion day 2
2 3.74£5.5 10+10.45 6.2+10.8 p >0.05 0+0 8.3x14.4 1.7£3.5 p >0.05
1 16.0+17.0 8.8+10.53 4.9+6.7 p >0.05 42473 5.8+4.4 3.4+29 p>0.05
day 3
2 4.2+6.8 0+0 6.2+6.6 p>0.05 3.5+4.3 6.0+8.3 4.54£3.9 p>0.05
1 19.3+1.5 0+0 0.8+1.5 p>0.05 6.9+6.3 6.1£3.9 11.1+4.8 p>0.05
day 1
2 6.2+5.3 3.57£7.08 6.2+12.3 p>0.05 4.7£3.6 11.6+11.3 3.4+43.5 p >0.05
1 6.5+6.6 9.37+£10.36 6.6+6.3 p>0.05 9.5+8.6 6.0£7.8 10.1£9.9 p>0.05
Scanning day 2
2 3.1+4.4 3.75+4.07 4.3+4.1 p>0.05 4.9+1.7 8.6+8.1 9.5+8.0 p>0.05
1 6.2+3.4 10.4+9.4 7.5+4.3 p>0.05 49453 7.3+8.9 9.4+6.1 p>0.05
day 3
2 10.1+8.6 8.59+6.44 6.8+10.9 p>0.05 1.9£2.8 2.0£3.1 8.£9.0 p >0.05
1 22.2+3.1 0+0 0.8+2.3 p>0.05 2.3+4.3 4.1+£7.6 5.8+£7.6 p>0.05
day 1
2 0+0 0.44+1.18 0.6£1.3 p>0.05 1.4+4.3 4.4+5.0 5.8£7.4 p>0.05
1 2.8+4.0 1.875+4.19 1.3£3.5 p>0.05 3.9+5.2 2.6+6.5 0+0 p>0.05
Focused search day 2
2 1.8+4.1 3.7548.38 1.8+4.1 p>0.05 0.8+1.7 0+0 0+0 p >0.05
1 0=£1.1 2.0+5.1 1.7+4.7 p >0.05 1.0£2.3 1.9+4.3 1.74£3.5 p>0.05
day 3
2 2.3+6.6 0.78+1.56 3.7+8.3 p >0.05 0+0 0+0 0+0 p>0.05
1 26.1+0 0.89+£2.36 0.8+2.3 p >0.05 7.6+8.6 3.7+4.7 12.7£13.5 p>0.05
day 1
2 2.744.2 2.3243.91 4.3+4.1 p >0.05 3.0+4.8 3.2+5.3 6.9+0.3 p >0.05
1 0.5£1.8 1.87+4.19 2.2+3.9 p >0.05 7.1+6.5 5.0+4.6 12.2£18.5 p>0.05
Self-orienting day 2
2 3.74£8.3 3.125+5.41 6.8+7.1 p >0.05 0.8+1.6 0+0 1.6£3.2 p >0.05
1 22434 2.08+3.22 1.3£3.5 p >0.05 1.6+2.3 00 00 p>0.05
day 3
2 5.0£6.6 2.34+4.68 5+48.1 p >0.05 1.4+£3.1 0=+0 00 p >0.05
1 32.248.0 6.69+4.91 6.249.0 p >0.05 7.0+£8.7 0.9+2.4 7.0+£6.5 p>0.05
day 1
2 3.8£4.0 5.8+7.3 6.8+5.5 p >0.05 1.4£2.3 6.3+6.9 4.7+8.2 p >0.05
Seanning day 2 1 42442 3.125%3.12 6.6+4.9 p>0.05 5.548.6 10.8+17.6 3.445.0 p>0.05
surroundings 2 5+4.7 3.7545.13 8.1+10.2 p > 0.05 5.9+4.4 6.7+5.9 0+0 p > 0.05
1 4.4+59 0+0 5.8+7.5 p >0.05 3.3+3.9 4.5+10.0 8.8+15.6 p >0.05
day 3
2 1.1£2.3 0.78+1.56 5.6+7.7 p >0.05 3.4+4.9 1.9+4.3 4.3+4.9 p>0.05
1 40.3£2.7 0+0 1.3+£3.5 p >0.05 4.147.6 1.3+3.6 0+0 p>0.05
day 1
2 5+9.0 1.78+4.72 7.5+£9.6 p >0.05 6.6+£8.5 0=+0 9.8+11.3 p >0.05
1 1.6+5.7 6.6+£9.42 0+0 p >0.05 8.3+9.3 3.9+4.6 1.6£3.2 p >0.05
Scanning target day 2
2 14.2+8.7 7.5+9.68 9.319.6 p > 0.05 12.7£10.0 10+£10.9 1.6+£3.2 p >0.05
1 9.349.6 2.85+7.55 0+0 p >0.05 1.8+£6.0 4.4£8.0 2.4+4.8 p>0.05
day 3
2 6.6+£9.8 8.57+10.69 6.6+9.4 p > 0.05 11.6£10.2 8.948.3 6.619.4 p >0.05
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Supplementary Figure S13 Comparison of RODA analysis of Morris water maze test day between the sham,
low seizure number and high seizure number groups at weeks 9 and 27 after stimulation

A Week 9 B

Week 27
Sham

Week 9 Week 27
Low seizures number Low seizures number

Medium
end

Medium
end

E Week 9 F Week 27
High seizures number High seizures number

High
E Medium
w
Low
Low Medium High Low Medium High
end end

The probabilities (%) of transitioning between strategies were checked in test trials (weeks 9 and 27) in the
sham, low-seizure-number, and high-seizure-number groups. Rows and columns indicate the starting and ending
strategies, respectively. Row values (for the same starting strategy) were normalized (sum of each row equals 100%).
TT, thigmotaxis; IC, incursion; SC, scanning; FS, focused search; CR, chaining reaction; SO, self-orienting; SS,
scanning surrounding; ST, scanning target. Thigmotaxis and incursion were assigned to low-level strategies because
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the animals mostly stayed in areas close to the walls of the arena. Scanning, focused search, chaining response, and
self-orienting were assigned to medium-level strategies because the animals were exploring inner parts of the arena.
Scanning surroundings and scanning target were assigned to high-level strategies because the animals passed or
focused on areas of the arena that contained the platform. Comparisons of the sham and low-seizure groups at week 9
showed some similarity in the probabilities of transitions between medium- to low-level strategies and high- to
medium-level strategies, which were greater than transitions from medium- to high-level strategies and high- to low-
level strategies. These differences in the low-seizure group were greater than in the sham group. Both groups had
similar equalization between transitions from low- to medium-level strategies and low- to high-level strategies. At
week 27, the low-seizure group had more equal probabilities throughout all of the transitions among low-, medium-,
and high-level strategies. In the sham group, the probabilities of transitions that started with low-, medium-, and high-
level strategies and ended with medium-, low-, and medium-level strategies were higher. The high-seizure group at
week 9 had a higher probability of transitioning from a high-level strategy to a low-level strategy compared with the
probability of transitioning from a high-level strategy to a low-level strategy. In the other two groups, the opposite was
true. Transitions from medium- to low-level strategies were equivalent in both the high- and low-seizure groups, and
the probability of transitioning from medium- to low-level strategies was higher than the probability of transitioning
from medium- to high-level strategies. In the sham group, these probabilities were more equalized. The probabilities
of transitioning from low- to high-level strategies were higher than the probabilities of transitioning from low- to
medium-level strategies in the high-seizure group. In the other two groups, the same probabilities were more
equalized. At week 27, the high-seizure group had higher probabilities of transitioning from low- to high-levels
strategies, from medium- to low-level strategies, and from high- to medium-level strategies.
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Supplementary Table S14. Behavioral changes between sham and stimulated animals, validation cohort
(Mean+SD).

A
Open field test Week 8
Type: Sham SE p value
latency to enter inner area of the 40.9495.0 51.6443.6 D> 0.05
arena [s]
latency to entelist]he central area 180.3+342.1 282.0+336.7 p>005
speed [cm/s] 5.6+2.3 7.2£1.6 p>0.05
B
Novel object exploration test Week 8
Type: Sham SE p value
latency to enter the inner area of 78541327 251427 8 p>005
the arena [s]
latency to ap_proach the novel 132.04157.0 13244139 4 p>005
object [s]
mobility [s] 112.1430.8 141.5437.2 p>0.05
C
Elevated plus maze test Week 8
Type: Sham SE p value
number of entries into the closed 87433 12,6436 p>005
arms
number of entries into the open 31443 5,449 3 p>0.05
arms
speed [cm/s] 4.440.4 5.5+1.4 p>0.05
D
Morris water maze test Week 9
Type: Sham SE p value
swimming time [(;\]/er the platform 29411 20414 p>005
speed [cm/s] 30.6+1.6 31.4+4 p > 0.05
time spent in the target quadrant, 27.044.8 24.3:4.7 p>0.05
g4 [s]
time spent in quadrant 1 [s] 8.0+4.4 6.8+2.1 p >0.05
time spent in quadrant 2 [s] 4.6+3.8 7.313.6 p>0.05
time spent in quadrant 3 [s] 14.443.1 16.5+3.0 p > 0.05
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Supplementary Figure S15. Swimming strategies in Morris water maze test between the sham and
stimulated animals, validation cohort. RODA analysis (Mean+SEM).
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