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Extended Data Fig. 6 | PNN disruption in 5xFAD model of Alzheimer’s disease 
without altered synaptic contacts. a, IHC showing cortical PNN (WFA), PV 
neuron, glutamatergic synapses (vGlut1), and astrocytic processes (Glt1), in 
control and 12-month old 5xFAD+ mice. b, Unaltered total vGlut1 puncta in 
5xFAD+ mice cortex (P = 0.5669, n = 4 mice per group). c, Binary images showing 
total pericellular vGlut1 synapses, astrocytic coverage (Glt1) around cortical PV 
neurons in control and 5xFAD+ mice. The rightmost image shows vGlut1 synapses 
associated with astrocytic Glt1. d, Unaltered total pericellular vGlut1 synapses 
(P = 0.9376), and pericellular vGlut1 synapses associated with astrocytic Glt1 
(P = 0.1537) in 5xFAD+ mice cortex. n = 4 mice per group. e, IHC showing cortical 

PNN (WFA), PV neuron, GABAergic synapses (vGAT), and astrocytic processes 
(Glt1), in control and 12-month old 5xFAD+ mice. f, Unaltered total vGAT synapses 
in 5xFAD+ mice cortex (P = 0.6001, n = 4 mice per group). g, Binary images 
showing total pericellular vGAT synapses, astrocytic coverage (Glt1) around 
cortical PV neurons in control and 5xFAD+ mice. Rightmost image shows vGAT 
synapses associated with astrocytic Glt1. h, Unaltered pericellular total vGAT 
synapses (P = 0.8158), and pericellular vGAT synapses associated with astrocytic 
Glt1 (P = 0.0632) in 5xFAD+ cortex. n = 4 mice per group. Unpaired two-tailed 
t-test in b, d, f, and h. Bar data represent mean ± SD; dots represent data points. 
Scale bar 5 µm in all.
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Extended Data Fig. 7 | Biophysical properties of astrocytes remain 
unchanged on PNN disruption with ChABC. a, IHC of control and ChABC-
treated acute cortical slices fixed and stained after electrophysiological 
recordings showing astrocytes (AldheGFP) and degraded PNN (WFA). Scale bar 
100 µm. b, Membrane voltage traces of astrocytic resting membrane potential 
from control and ChABC-treated cortical slices. c – e, unchanged (c) resting 
membrane potential (P = 0.4996, n = 49c/8 m (control), 24c/ 6 m (ChABC)), (d) 
membrane capacitance (P = 0.3968, n = 46c/17 m (control), 22c/7 m (ChABC)), 
and (e) input resistance (P = 0.0646, n = 41c/18 m (control), 25c/7 m (ChABC)) 
of cortical astrocytes in ChABC-treated slices. Unpaired two-tailed student’s 

t-test in c - e. f – g, Current clamp traces (f) and IV plot (g) showing the current-
voltage relationship of astrocytes in control (n = 49c/18 m) and ChABC-treated 
(n = 28c/9 m) slices. h – i, Representative voltage clamp traces (h), and IV plot (i) 
showing the current-voltage relationship of astrocytes in control (n = 59c/18 m) 
and ChABC-treated (n = 38c/8 m) cortical slices. j, Representative voltage clamp 
traces of synaptically evoked currents in astrocytes in presence of different 
blockers to isolate astrocytic Glu uptake current. c and m (c/m) represent 
number of cells and mice respectively. Bar data and error plots g and i represent 
mean ± SD. ns – not significant.
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Extended Data Fig. 8 | Unaltered glutamate transporter expression on  
PNN depletion in acute cortical slices. a, IHC of control and ChABC-treated 
acute cortical slices fixed and stained after electrophysiological recordings 
showing astrocytes (AldheGFP, Glt1) and degraded PNN (WFA). Scale bar  
10 µm. b–d, Unaltered IHC expression of Glt1 (b) (P = 0.4895), AldheGFP  
(c) (P = 0.3516), and degradation of PNNs (d) (WFA) (****P < 0.0001) showing PNN 
disruption without altering astrocytic Glt1 expression. n = 4mice per group.  

e, Representative Western blot of cortical protein lysates from 5 control and  
5 ChABC treated mice cortical slices showing Glt1 protein expression (∼150 kDa 
and ∼75 kDa) compared to the loading control β actin (∼42 KDa). Unprocessed 
blots are shown in supplementary material. f-g, Unaltered expression of 
∼150 kDa (f) (P = 0.2449) and ∼75 kDa (g) (P = 0.2684) bands of Glt1 protein 
relative to β actin. n = 5 mice per group. Unpaired two-tailed student t-test in b - g. 
Bar data represent mean ± SD; dots represent data points.
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Extended Data Fig. 9 | PNN disruption in-vivo generates seizures in mice.  
a, IHC showing PNN (WFA) in coronal brain sections along the rostro-caudal axis 
from PBS (sham) and ChABC + hyaluronidase (Hyase)-injected mice. Scale bar 
500 µm. b, Representative cortical EEG traces showing normal activity in PBS 
injected mice (upper trace) and electrographic seizure in ChABC + Hyase injected 

mice (lower trace). c, Seizure score table. d, Pie chart showing seized and non-
seized mice after ChABC + Hyase injections. e – f, Bar diagrams showing seizure 
durations (e) and seizure latency (f) in mice injected with ChABC + Hyase. n = 6 
mice per group in both. Bar data shows mean ± SD; dots represent data points.
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