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Extended Data Fig. 1| AQP4-IgG injection selectively depletes astrocytes. inthelesionarea (scale bar = 40 um). The yellow dashed line indicates the
Confocal images of endogenous Aldh1{1°" signal and NeuN staining 1day after lesion border. Images are representative of similar experiments repeated
AQP4-1gG (top) or Ctrl-1gG (bottom) injection reveal persistence of neurons independently in at least 3 animals.
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Extended Data Fig. 2 | Inmunohistochemical analysis of the AQP4-1gG-
mediated lesion recovery over time. a, Composite confocal images and single
channels of DAPI, astrocyte-endogenously expressed GFP, and GFAP in horizontal
sections from representative AQP4-IgG-mediated lesions at different time points

postinjection. b, The same asin a, from representative Ctrl-IgG injected areas.
Scale bars =100 pm. Images are representative of similar experiments repeated
independently in at least 3 animals.
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Extended DataFig. 3| Territory change of single perilesional astrocytes. daysland 5 (scalebar:20 pminx, y, and z-dimensions). Images are representative
a, Sparse labeling of astrocytes in GLASTC* %" x ROSA26'™™° allows tracking of of similar experiments repeated independently in 4 mice. ¢, Quantification of
single tdTom" perilesional astrocytes over time (white arrowhead) and detailed territory changes in AQP4-IgG versus Ctrl-IgG condition, n =12 cells from 4 mice,
morphological evaluation, including astrocytic territory changes (cyan dashed respectively; **p < 0.001, and ns: not significant (Wilcoxon signed-rank test,
circle: injection site; white dashed lines mark a vessel); scale bar: 50 um. b, Three- two-sided).
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Extended Data Fig. 4 | Daughter cell viability is uncoupled from mother cell
fate. In vivo time-lapse imaging of a single tdTom* perilesional astrocyte giving
rise to one progeny (yellow arrowhead), which migrates through nucleokinesis to
establishitselfinanew territory. Over time, the daughter cell develops increased

6dpi

branch complexity. The dashed circle indicates the site of laser ablation (LA)
targeting the mother cell. Bottom right, confirmation of the successful ablation
ofthe mother cell and the survival of the daughter cell 2 weeks after LA

(scale bar =50 pm).
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Extended Data Fig. 5| Spatial transcriptomics of the cortical tissue containing
astrocyte-depleted lesions. a, Violin plots showing the number of detected
genes (left) and UMI counts (right) for each sample at the given time points.
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b, Unsupervised UMAP visualization of identified clusters at different time

points, colored by cell type, astro = astrocytes, oligo = oligodendrocytes,
immune = immune cells, vascular = vascular cells.
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Extended DataFig. 6 | Cell cluster identification by expression of canonical cell-type markers. a-c, Dot plots, for 3 dpi (a), 5dpi (b), and 17 dpi (c) time points,
showing expression of cell-type-specific markers (astrocyte clusters: 2 and 8 at 3 dpi, 6 and 10 at 5 dpi, and cluster 4 at 17 dpi). Color gradient indicates normalized gene
expression level. u. = unknown.
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Extended Data Fig. 7| Repopulating astrocytes express developmental
markers. a,b, Left and middle, representative confocal images of fixed
AQP4-/Ctrl-IgG-injected areas from Aldh1[1°** mice 14 dpi, stained with the

developmental markers vimentinin a and nestinin b (in white, scale bar = 20 pm).

Please note the nestin-positive vasculature in b. Right, corresponding

Ctrl-IgG

quantification of vimentin and nestin area intensity (AQP4-1gG: n =12 lesions
from 12 animals, Ctrl-IgG: n =12 lesions from 11 animals for vimentin; AQP4-1gG:
n=6lesions from5animals, Ctrl-IgG: n = lesions from 4 animals for nestin).
Vimentin: **p = 0.0083; nestin: **p = 0.0095, Mann-Whitney test, two-sided. Data
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Extended DataFig. 8| Astrocyte depletion-associated upregulated and
downregulated pathways. a,b, Dot plots showing top 15 upregulated GO terms
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Extended Data Fig. 9| Repopulation of astrocyte-depleted areas is
independent of gap junction coupling. a, Confocal images of representative
astrocytes in AQP4-/Ctrl-IgG-injected areas from postfixed Aldh1[1°*" mice,
stained with Cx43 (scale bar =10 um). b, Ratio of Cx43 puncta per astrocyte
domain from fixed tissue (AQP4-IgG: n = 25 cells from 6 animals, Ctrl-IgG:

n =23 cells from 6 animals; Mann-Whitney test, two-sided). Data represent

mean +s.e.m. ¢, Experimental approach to study the contribution of astrocyte-

specific Cx30 and Cx43 on astrocytic repopulation. Schematic in c created in
BioRender; Wyss, M. https://BioRender.com/ck8jtwd (2026).d, Time course
of lesion size from connexin knockout mice (cKO) versus littermate controls
invivo after AQP4-IgG injection. n = 8 lesions from 6 cKO mice; n = 6 lesions
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from 4 control mice. ns = not significant (Mann-Whitney test, two-sided). Data
represent mean + s.e.m. e,f, Vector-based quantification of process length and
polarization of perilesional astrocytes in cKO versus littermate controls (cKO:

n =49 astrocytes from 7 animals, controls: n = 15astrocytes from 3 animals;
Mann-Whitney test, two-sided). Thick black line represents the median, and

fine black dashed lines represent the first and third quartiles. g,h, Percentage of
activated and proliferating astrocytes is comparable between cKO and control
mice (cKO: n =7 lesions from 6 animals, controls: 6 lesions from 4 animals; Mann-
Whitney test, two-sided). Data represent mean + s.e.m.**p < 0.001, ns = not
significant.
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Data exclusions  Based on pre-established exclusion criteria (based on animal protocol), animals showing signs of traumatic damage of the brain during
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