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Figure S1. Injection site of ChABC (A,21 days after injection) and AAV1-hSynapsin-Cre AcanKO (B, 63
days after injection) at the end of the study (Day 28, Scheme1). Control injection sites showing no
PNN digestion (WT- Saline (C), floxP - saline (D)). Stained on WFA (green) and DAPI (blue). Scale bar
500um.



Figure S2. Detail image of PNN disintegration in the CA1 are of hippocampus (lllustrated location, A) of
enzymatically treated (ChABC C, detail C1,2) or AcanKO animals (E, detail E1,2) at day 8, before HLS. In CA1 area
of saline treated animals no sign of disintegration was observed (Saline group B, detail B1,2, floxP group, D
detail D1,2). Intact WFA positive PNNS were observed in saline treated WT (F, Detail F1, 2) or floxP (G, detail
G1, 2) mice that underwent HLS procedure. Samples were taken immediately after synapse withdrawal
incubation period when BT was 16°C. WFA (Green) Parvalbumin (Red) DAPI (Blue). Scale bar 100um (A - F),
10um (A 1,2-F 1, 2).
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Figure S3. Number of excitatory and inhibitory inputs ((presynaptic terminals VGAT/ BASSOON) all on CA1 PV*
neurons) was measured before HLS. Immediately after HLS and 24h after HLS. Individual presynaptic
components localised on PV+ signal was evaluated on single neuron confocal image Z-stack series and newly
appearing markers per slice were counted. Similarly, to collocational synaptic analysis (Fig2) both inhibitory
and excitatory presynaptic terminals have decreased immediately after HLS and then recovered within 24h, (B)
In case of ChABC, Inn coherence with figure2, prior HLS and 24h after HLS, significant increase in Bassoon
terminals was observed. (C) In AcanKO, immediately and 24h after HLS significant decrease in VGAT terminals
was observed. * p<0.05, **p<0.01, ***p<0.001 (for statistic, see stat table S3,4 in attachments). (Displayed as
individual neuron averages per slice, n= 10-12 neurons per animal, 3-4 animals/time point/group).
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Figure S4. Number of excitatory and inhibitory inputs (all on CA1 PV* neurons) was measured on day 28.
Individual presynaptic components localised on PV+ signal was evaluated on single neuron confocal image Z-
stack series and newly appearing markers per slice were counted. All treatments, HLS, ChABC and their
combination showed decreased amount of vVGAT* pre-synaptic elements in comparison with saline treated
animals (A). Animals with digested PNNs have shown significantly higher number of bassoon* pre-synaptic
elements, when compared to other treatment groups (B). Moreover, the HLS animals pre-treated with ChABC
has shown significantly prevented reduction in comparison with HLS only (B)In the transgenic animals, strong
effect of HLS was observed. The HLS condition led to and significant reduction of vGAT positive presynaptic
elements, when compared to non-cooled control groups. Both AcanKO groups had lower amount of vGAT*
elements than related floxP groups and cooling further reduced these numbers (D). Additionally, the HLS
treated floxP animals had significantly lower number of bassoon (B) than all the other groups, even the AcanKO
+ HLS. Statistical significance was marked * p<0.05, **p<0.01, ***p<0.001 (for statistic, see stat table S3,4 in
attachments). (Displayed as individual neuron averages per slice, n= 10-12 neurons per animal, 3 animals/time

point/group).
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Figure S5. Western blot analysis of synaptic proteins in all experimental groups at the end of
experiment has revealed trend in lover levels of postsynaptic proteins (PSD95) after HLS partially
compensated by ChABC pre-treatment. In presynaptic markers (vGLUT, vGAT and SNAP25)
significantly higher protein levels were observed in ChABC treated animals; expression of SNAP25
marker was increased even after HLS state. Statistical significance was marked * p<0.05, ***p<0.001
(for statistic, see stat table S5 in attachments). Illustrative blot images in supplement. (Displayed as
individual brain sample values , n= 6-8 samples per group).
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Figure S6. Western blot analysis of levels of the GABA synthesis enzyme GA65/65 before,
immediately after and 24hrs after HLS(A) and at the end of behavioural study (B) (for statistic, see
stat table S6 in attachments). lllustrative blot images in supplement. Displayed as individual brain
sample values, n=7-10 samples per group).
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Figure S7 Probe test of Morris water maze showing decreased crossing of target zone (A, B) (B Crossing TW-
RM-ANOVA Group F (3,27) = 5.77 p=0.0035, FloxP vs. FloxP HLS q=5.735 p=0.002, AcanKO vs FLoxP HLS q=3.981
p=0.042) and reduction of target quadrant preference (C, D) (D, Quadrant TW-RM-ANOVA Group F (3,27)
=3.353 p=0.0335, AcanKO vs FloxP HLS g=4.133 p=0.0331)after HLS. FloxP animals have shown no recovery in
target crossing after HLS. Whereas, AcanKO animals have shown no visible deficit in target crossing in re-
learning week. Statistical significance was marked * p<0.05, **p<0.01, ***p<0.001 (for statistic, see stat table
S7 in attachments). (Saline n=13, HLS n=14, ChABC n=13, ChABC HLS n=14, FloxP n=8, FloxP HLS n=6,

AcanKO n=6, AcanKO HLS n=10)
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Figure S8. Spontaneous alternation test performed at the end of the experiment (day 28). There
were no significant differences between groups in working memory or general activity in the maze
between treatment groups. All animals were showing values within the range of healthy individual.

((Saline n=13, HLS n=14, ChABC n=13, ChABC HLS n=14; FloxP n=8, FloxP HLS n=6, AcanKO n=6,
AcanKO HLS n=10 ; floxP Global (n=8), floxP global + HLS (n=8), AcanKO Global (n=6), AcanKO global+

HLS (n=7))
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Figure S9. Morris Water maze; effects of whole brain aggrecan knockout on memory before (A) and
after HLS (B-D). Global Aggrecan knockout was prepared by crossbreeding of FloxP mice with Cre-
Breeder. All, FloxP and AcanKO Global mice showed normal learning (A). The training week was
followed by HLS, then memory testing and training resumed on day 23. Hibernated animals showed a
partial loss of memory, but not to the level of naive animals (B). This loss was not altered in AcanKO
Global * HLS mice (B). During the relearning phase (C, detail analysis D), animals in the FloxP Global
HLS group did show strong trend in re-learning. This became statistically significant in animals
treated with Acanko Global and HLS (D). Significance * p<0.05, **p<0.01, ***p<0.001. (for statistic, see
stat table S9 in attachments) . (floxP Global (n=8), floxP global + HLS (n=8), AcanKO Global (n=6),
AcanKO global+ HLS (n=7))



A Target preferengi - C Crossing

1004 oo ° 10-
0N 7)
2 804 ° g 8-
(@] B
- ce ® @
9 60- g 6 o
= — . ° e o °
= 40- N
© 2
S 20- | E
o c
83 7 Day 6 22 27
HL ++ HL + +
Acanko + + + + + + Acanko + + + + + +
B Latency D Quadrant
60+ 100-
e
80+ *
o
2 £ 60 o e °
oy .l - L . y = oo
®
b5 S 40 v 3.0 0 ° I..
(1] e ®

6

Sfé 6 22 + 27
AcankO + + + + + + Acanko + + + ++ + +-.||-.

HLS

® FloxP Global e Acanko Global e FloxP Global+HLS e Acanko Global+HLS

Figure $10. Within the probe tests to MWM a significant impact of HLS was observed at day 22,
within the re-learning week almost a full recovery was observed. No impact of the Acanko Global
modifying the HLS was observed on the day 22 and 27. In detail, significant increase in latency to
reach the target position was found after HLS (B). Significance * p<0.05, **p<0.01, ***p<0.001. (for
statistic, see stat table S10 in attachments. (floxP Global (n=8), floxP global + HLS (n=8), AcanKO Global
(n=6), AcanKO global+ HLS (n=7))
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Figure S11. Example of FloxP (A) and Acan Global knockout (B) brains at the end of the study (day 28),
showing complete reduction of WFA and Aggrecan based PNNs after crossbreeding FLoxp Mice (GT5
*/*/GT3**) with Nestin Cre Breeder (*/*). Acanko Global mice are lacking the nets not only in
hippocampal structures, where was focused main part of the project, but also in cortical regions,
including medio lateral cortex. WFA (green) Aggrecan (Acan, red) and DAPI (blue) are visualised
within the figure. Scale bar 500um.
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Figure S12. Western blot examples to Figure 3, S5 and S6. Example of protein levels of tested markers
before, immediately and 24h after HLS in Saline and CHABC group (Figure 3). Example of protein
levels of tested markers at the end of the behavioural study in Saline and CHABC group (Figure S5).
Example of protein levels of GAD65/67 markers before, immediately and 24h after HLS and at the
end of behavioural study, in Saline and CHABC group (Figure S6).
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Figure S13 Probe swim velocity. In all groups the swim speed was measured at 6™ ,22" and 27"day
probe tests. No statistically significant decrease over time was noticed in any of the tested groups;
(A) enzymatic (Two-Way ANOVA F (3, 48) =2.245 p=0.0951), (B) local AcanKO (Two Way-RM ANOVA
F (3, 25) =1.314 p=0.2918), or (C) Global AcanKO study (Two Way-RM ANOVA F (3, 28) = 0.5156 p=
0.6749). Local differences at day 22 were found in comparison to ChABC treated animals (A, ChABC
vs. HLS q=4.798 p=0.0176, CHABC vs. ChABC HLS q=4.183 p =0.0466).However, no significant
diference was found in comparison of any of experimental groups to saline injected control animals.
In Local AcanKO study the KO mice shown increase in velocity from 6 to 22 day (B, ChABC 6 vs. 22d
g=4.843 p=0.0417). Significance * p<0.05. ((Saline n=13, HLS n=14, ChABC n=13, ChABC HLS n=14;
FloxP n=8, FloxP HLS n=6, AcanKO n=6, AcanKO HLS n=10 ; floxP Global (n=8), floxP global + HLS
(n=8), AcanKO Global (n=6), AcanKO global+ HLS (n=7))
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Figure S14. Examples of trajectory at 22" day probe tests (animals corresponding to average value
displayed in the graphs of Figure 5, S7, S10). Trajectories are showing active pattern of searching for
the position of removed hidden platform.
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Statistic table to figure 1.
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Statistic table to figure 2.
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Statistic table to figure 3.
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Auazeq €€00°0=d 92t'5=(LT"¢)4 ¥600°0=d 692 ¥=(8V'€)d Aduazen
S0'0>d £/6°€=b STH + OXuedy su 98S0°0 su su su su STH +28VvYd su
S Oo)ueay X su su X su su 28VYdf800°0=d 857’9 =b
su STH + dXo[d 619°€=b X 87€0°0 X X su STH su
su dxo|4 X X 116'€=b X X X aules su
STH + OXUBdY  O)uedy STH + dXol4 dxo|4 STH+28VYD 28vyd STH auljes
su STH + OYuedy su 1100 su su su su STH +29VYd su
su o)uesy X ¢6€0°0 su X su su 28vYd[9€T0°0=d €S ' v=b
su STH + dXold4 661" 7=b 9vg'e=b su X X su STH[rze00=d 9" €=b
su dxo|4 X X X X X X auljes su
STH + ONUBdY  O)UedY STH + dXol4 dxo|4 STH+28VYD 28VvYd STH aulles
su STH + ONuedy su su su su su su STH +29vYd su
su Oyuedy X su su X su su 29vYYdD su
S0'0>d 68/ 'v=b S1H + dXo[d X X su X X su S1H| 200°0>d 595 p=b
su dxo|4 X X X X X X auljes su
STH + ONuBdY  O)uedy STH + dxold dxol4 STH+ 28vYyd 28vYd STH auljes
3dudI33ld ¥500°0=d 287’5 =(LT'€) 4 su ERITEIETETP]
VAONY AE O O / dV YAONY AE O

Statistic table to figure 5.



STH+ ONuedY su 90100 su STH+ O)UedY
Oyuedy X 80000 su OoNuedy
X S1H +dxold| £0Sv=b 9€9'G =b 75200 STH + dxol4
80°0T=b dxol4 X X LL0'p=b dxol4
STH+ O)NUBdY  O)uedY S1TH + dxol4 dxol4 STH+ O)uedy o)uedy STH + dX0l4 dxol4
1000°0>d 0Z =(TTT‘€) 4 1VOA 100°0=d 506'G = (98°€) 4 uoosseg
O EJY v, v, oUuQ O ey VAONY E ou()
10000 su 10000 SS00°0 1sod/€ 1000°0>d 96'G=} €600°0>d 596't= (6£°) 4 uondesau|
1€p1=b 20000 89°01=b 2000°0 91 1000°0>d T0L'G=} 1000°0>d ¥S°2v= (26'89'SPL'T) 4 ‘dws)
X SLY'8=b 8'v=b T10°L=b LE su 1000°0>d 6€°6Z=(SS'T) 4 dnoig
s0d/€ 9T LE 3sod/€ 91 L€ 1VOA
T000°0 su T000°0 Su umoahm su Su uonoeialu|
18'T=b ¥100°0 1T°Z1=b 10000 91 su 1000°0>d SZE°TS=(Z' 0T ‘TIS°T) 4 ‘dway
X G€8'9=b X 88'6=b LE su L€00°0>d 92Z'£=(8€ET'T) 4 dnosn
jsod/€ 9T LE sod/€ 9T LE uoosseg
U EJY dX0 O eJy dXO VAQ V = O
su su €200°0 STH +29vYd ¥£00°0 8500 su STH +28YYD
X su L£00°0 28vYd| 8v9v=b 10000 20000 29vYyd
X X 11200 SIH| S09'€=b G57'8=b su STH
LyT'S=b Sv6'v =b vyT ¥ =b auljes X 80'9=b X aulles
STH+28YYD 28vYd STH aulles STH+28vYd 29vYd STH aulles
100°0>d 606'5=(ZTT°€) 4 1VOA 1000°0>d £0'¢T=(60T°€) 4 uoosseg
YAONY AE oU() aVv v 7 N\E JU() aVv JAONY Ae U0
1000°0 su 10000 €€00°0 3sod/g su 5200°0=d ££€'9 =(96°7)4 uondRIANU|
9'€T=b 91000 8¥'0T=b 10000 9T su 1000°0>d 6£'58=(89'08'T89°T)4 dwa)
X €1T'9=b LLT°G=b T1Z=b LE su 6520°0=d 50Z'S=(€9'T) 4 dnoin
1s0d/€ 91 LE 3s0d/€ 91 LE 1VOA
1000°0 su 6200'0 su jsod/g 1000'0>d 810°5=b L100°0=d ‘£06'9= (££'T) 4 uondEIANU|
€9t6°6=b 1000°0 1,°6=b GEZ0'0 9T su 1000°0>d ‘SZ'%2=(900L28'T)4 ‘dwsa)
X S9'/=b X 9T'p=b LE 7100°0=d 8¢8°€=b 1000°0>d ‘95°2Z =(€5°T) 4 dnoio
1sod/¢ 91 LE 3sod/g 9T LE uoosseq
gV d e gV o e VAONY A€ O

Statistic table to S3,4



One Way ANOVA

PSD95 ns

Saline HLS ChABC ChABC +HLS
Saline X X X
HLS ns X X
ChABC ns ns X
ChABC + HLS ns ns ns
SNAP25 F (3,30)=4.503 p=0.0101

Saline HLS ChABC ChABC +HLS
Saline X g=4.367 | q=3.531
HLS q=3.694 X
ChABC 0.0212 | 0.0633
ChABC + HLS 0.0809 ns
VGLUT1 F (3,30)=6.701 p=0.0014

Saline HLS ChABC ChABC +HLS
Saline X 0=6.194 X
HLS X
ChABC
ChABC + HLS 0.0306
VGAT ns

Saline HLS ChABC ChABC +HLS
Saline X X X
HLS ns X X
ChABC ns ns X
ChABC + HLS ns ns ns
Statistic table to figure S5

GAD 65/67 - acute 37 16 37post 37 16 37post
Group F(1,19)=5.76 p<0.05 ns 37 X q=3.575 X
Temp. ns ns 16 ns “ X
Interaction ns q=2.777p=0.0531 | 37post | 0.0887 ns
GADG65/67 - long term F(3,30)=2.754 p=0.0598
Saline HLS ChABC  ChABC +HLS

Saline q=3.690 X X Saline
HLS 0.0637 X X HLS
ChABC ns ns X ChABC
ChABC + HLS ns ns ns ChABC + HLS

Statistic table to figure S6




su S1H + Oyuedy su su su 7800 su su STH +28YUD su
su Oo)uedsy X SE€SO0 su G85'¢€=b su su 28v4Yd su
su STH + dXol4 X 1,9€=b 60€0°0 X X su STH su
su dxo|4 X X 9/6'¢=b X X X aulles su
STH + OJuedy  QOyuedy S1H + dxo|d dxo|d4 STH+ 28vYd 28vYyd STH aulles
su STH + O)uedy su su su su su su STH +28vyud| zso'0=d 656°¢=b
su oyuedy X su su X su su 28vyd|sz0°0=d /89'z=b
8£80°0=d €0L°€=b STH + dXold4 X X su X X su STH| €80°0=d TT9'Z=b
su dxo|4 X X X X X X aulles su
STH + OJuedy  QO)uedy S1H + dxo|d dXold4 STH+28vYd 28vYd STH aulles
su STH + Oyuedy su su su su su su STH + 28vud| 100°0>d #00°9=b
su o)uedy X su su X su su 28vyYyd| so'0=de6'z=b
8v€0'0=d 79.'¥=b STH + dXol4 X X su X X su STH|690°0=d 6¥7£'Z=b
su dxo|4 X X X X X X auljes su
STH + O)Uedy  O)uedy STH + dXo|d dXold4 STH+28vYd 28vYyd STH aulles
jueipenp G€€0°0=d 80L'€ =(LT'E) su ueipenp
su STH + O)uedy su S0v0°0 su su su STH +28vyd su
su O)uedsy X SL10°0 su ST0'0 su 28vYd su
S¥00°0=d €/t'/=b STH + dXol4 88'¢e=b 69Z'¥=b 9000 X STH su
su d%o|4 X X R X auljes
STH + OJuedy  O)uedy STH + dxo|d dXold4 STH+28vYd 28vYd STH
su STH + Oyuedy su su su su su su STH +28vUd su
su o)ueay X su su X su su 28vYd| #80°0=d 9z£'€=b
su STH + dXol4 X X 96900 X X su STH su
su dxo|4 X X L15'€=b X X X aulles su
STH + O)uedy  QO)uedy S1H + dxo|d dXo|d4 STH+28vYd 28vYd STH aulles
su STH + Oyuedy su su su su su su STH +28vYD su
su oyuedy X su su X su su 28vYd S80°0=d916'€=b
¥£90°0=d 00'¥=b STH + dXold4 X X su X X su STH su
su d%o|4 X X X X X X aulles su
STH + OJuedy  QO)uedy STH + dxo|d dxold4 STH+28vYd 28vYd STH auljes
Suisso) 6€00°0=d £95'S=(£Z'¢)4 su Suissos)

Statistic table to figure S7



ns

FloxP

FloxP + HLS  AcanKOgl|

AcanKOgl + HLS

Delta - memory

Statistic table to figure S9

X X X FloxP ns
ns % X FloxP + HLS ns
ns ns X AcanKOgl ns
ns ns ns AcankO §I+ HLS ns
Two way RM ANOVA group F=11.087 p<0.001 Re-learning
FloxP FloxP + HLS AcanKOgl AcanKOgl + HLS oup- Post ho
X X g=4.135 FloxP
ns X X FloxP + HLS
ns ns q=4.244 AcanKOgl
0.0219 ns 0.0176 AcanKO gl+ HLS
FloxP FloxP + HLS AcanKOgl AcanKOgl + HLS
0=3.482 X g=3.687 FloxP
0.0722 X X FloxP + HLS
ns ns X AcanKOgl
0.0507 ns ns AcanKO gl+ HLS
FloxP FloxP + HLS AcanKOgl AcanKOgl + HLS
X X X FloxP t=2.92 p=0.065523
ns X X FloxP + HLS t=2.458 p=0.085313
ns ns X AcanKOgl ns
ns ns ns AcanKO gl+ HLS |t=3.762 p=0.03696
FloxP FloxP + HLS AcanKOgl AcanKOgl + HLS
X X X FloxP g=7.085 p<0.0001
ns X X FloxP + HLS g=5.959 p=0.0013
ns ns X AcanKOgl g=5.987 p=0.0005
ns ns ns AcanKO gl+ HLS |g=5.895 p=0.0006




su STH + |30yuedy su su su su STH + |30yluedy su su su
su |Soyuedy X su su /€/00=d z/'T=b 130yluedy X su su
7200°0=d ¥08°L=b STH + dxo|4 X X su su STH + dXold4 X X su
su dxol4 X X X su dxoj4 X X X
STH + [Boyuedy [Soyuedy  STH + dXold dXo|4 STH + |80)uedY [BONUBDY  STH + dXOl4 dXol4
su STH + |30y uedy su su su su STH + |3Oyuedy su su su
su |180yuedY X su su su 180yluedy X 66£0°0 su
_vmﬁo.o"a Szy's=b STH + dx0|4 X X su £050°0=d GST'v=b STH + dxol4 X 1T v=b su
su dxo|4 X X X su dxo|4 X X su
STH + |30yuedy [Boyuedy STH + dXO|4 dxol4 STH + |380yuedy [BOyuedy  STH + dXOl4 dxo|4
su STH + |30yluedy su su su su STH + |30yluedy su su su
su |80yuedY X su su su 180pluedy X SST00 su
su STH + dx0|4 X X su re€0°0=d €65 v=b STH + dXol4 X €S1'G=b su
su dxol4 X X X su dxo|4 X X X
STH + [Bo)uedy [80yuedy  STH + dXold dxol4 STH + [80yuedY [BOMUBDY  STH + dXO|d dxol4
jueipenp su Aduageq 10°0>d 9Zt'S=4
su STH + |30yuedy su su su su STH + |30yluedY su su su
su |130yuedy X /TL00 su su 130Muedy X su su
su S1H + dXo|4 X 1€6'€=b su su STH + dXo|4 X X su
su dxol4 X X X su dxo|4 X X X
STH + [BO)uedY [80YuUBdY  STH + dXOld dxol4 STH + [80)uBdY [BOMUBDY  STH + dXO[d dxol4
su STH + |30y uedy su su su £€0'0=d 889'v=b | S1H + |3O)uLIY su su su
su |80yuedy X su su su 180pluedy X su su
6750°0 =d 890 v=b STH + dxol4 X X su F800°0=d SyT'9=b STH + dxold4 X X su
su dxol4 X X X su dxo|4 X X X
STH + |30yuedy [SOyuedyY  STH + dXo|4 dXo|4 STH +|30)uedY [SOMUedY  STH + dXO|4 dXold4
su STH + |30yuedy su su su su STH + |30yuedy su su su
su |30y uedy X su su su 130)uedY X su su
S¥90°0=d 106°€=b STH + dxol4 X X su £950°0=d 90" p=b STH + dX0|4 X X su
su dxo|4 X X X su dxo|4 X X X
STH + [BO)uedY [80yuedY  STH + dXOl4 dxol4 STH + [80yuedY [80MUBdY  STH + dXO|d dxol4
Buissos) su EXEYETEIT su
JNO Y, e O dole 0 Y, JA\O Y, P 0 2qo 0

Statistic table to figure S10



