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Supplementary materials

The protein sample buffer and bicinchoninic acid assay reagent were purchased from Thermo-
Fisher Scientific (Rockford, IL). 5-chloro-N-(5-chloro-4-((4-chlorophenyl)(cyano)methyl)-2-
methylphenyl)-2-hydroxybenzamide (“ZT-1a”) was developed in our laboratory (Ref: Nat,
Comm).DAPI (4,6-diamino-2-phenylindole, dihydrochloride) was obtained from Life
Technologies Corporation (Carlsbad, CA). Mouse/rat complement component anti-C3d antibody
(AF2655) from R&D Systems, Inc. (Minneapolis, USA). Anti-MBP (ab40390) and anti-WNK2
(ab192397) antibodies were from Abcam plc (Cambridge, UK). Rabbit Anti-NG2 chondroitin
sulfate proteoglycan antibody (AB5320) from Sigma-Aldrich Inc. (ST. LOUIS MO, USA). Mouse
anti-GFAP (3670s) and rabbit anti-caspase-3 (14220) antibodies were from Cell Signaling
Technology (Danvers, MA). Rabbit anti-neurofilament 200 (N4142) and mouse anti-NeuN
antibodies (MAB377) were from Millipore Corporation (Billerica, MA). Goat anti-lbal (NB100-
1028) antibody was purchased from Novus Biologicals (Centennial, CO). Anti-phospho-NKCC1
(PNKCC1; T206), pSPAK/pOSR1, and total SPAK/OSR1 (tSPAK/tOSR1) antibodies were
developed and kindly gifted by Dr. Yang (Taiwan National University) [1-3]. Mouse anti-total
NKCC1 monoclonal antibody and mouse anti-Na*™-K*™-ATPase were collected from
Developmental Studies Hybridoma Bank (lowa City, 1A). Anti-WNK1 (A301-515-M) from
Bethyl Laboratories (Montgomery, TX) [3, 4], anti-WNK3 (WNK31-A) from Alpha Diagnostic
(San Antonio, TX) [3], and anti-WNK4 (NB600-284) from Novus Biochemical (Littleton, CO)
were purchased. Mouse anti-Neurofilament H (NF-H) (SM132) were purchased from Biolegend
(San Diego, CA #801701]), and rabbit anti-phospho-NKCC1 antibody (Thr212/Thr217) were
from Millipore Sigma (Darmstadt, Germany). Horseradish peroxidase (HRP)-conjugated anti-
rabbit Ig was from Molecular Probes (Eugene, OR). HRP-conjugated anti-mouse Ig and anti-sheep
Ig antibodies, and enhanced chemiluminescence (ECL) reagents were purchased from Pierce
(Rockford, IL). Goat-anti-rabbit Alexa Fluor 488 (A11008) and Alexa Fluor 546 (A11035), or
goat-anti-mouse Alexa Fluor 546 (A11030), were from Life Technologies (Grand Island, NY).
Donkey anti-goat 488 (A-11055) and Donkey anti-rabbit 546 (A10040) were obtained from
Thermo-Fisher Scientific.
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Supplemental Fig. S1. Correlation between brain NKCC1 activation and concurrent GFAP
protein expressions in BCAS mice. A Pearson’s correlation analysis between brain NKCC1
activation and GFAP expression in BCAS mice from Fig. 6.
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Supplemental Fig. S2. pPNKCCL1 expression increases in GFAP* astrocytes in the mouse brain
after 4-wk BCAS surgery. A Representative pNKCCL1/GFAP, pNKCC1/NeuN, and
pNKCC1/Ibal staining of sham and 4-wk mouse brain (hippocampus CAL region) after BCAS.
Nuclei were counterstained with DAPI. B Representative pPNKCC1/GFAP and pNKCC1/Ibal
staining of sham and 4-wk mouse brain (CC) after BCAS. Nuclei were counterstained with DAPI.
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Supplemental Fig. S3. Demyelination in mouse brain following BCAS. A Representative MBP
staining of sham, 2-wk, and 4-wk mouse brains after BCAS. Nuclei were counterstained with
DAPI. B Quantification of MBP intensity. Data are mean + SEM; one-way ANOVA, Tukey’s
post-hoc test; n=4, *P<0.05, **p<0.01.
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Supplemental Fig. S4. Detection of specific immunofluorescence signals with commercial
anti-pNKCC1, anti-C3d, and anti-S100A10 primary antibodies in mouse brain following
BCAS. A Sham brain sections were stained either with pNKCC1 and respective secondary
antibody (upper panel) or with only anti-rabbit secondary antibody conjugated with Alexa Flour
488 (down panel). B Sham brain sections were stained either with C3d primary and respective
secondary antibodies (upper panel) or with only anti-goat secondary antibody conjugated with
Alexa Flour 488 (down panel). Nuclei were counterstained with DAPI. C Sham brain sections
were stained either with SI00A10 primary and respective secondary antibodies (upper panel) or
with only anti-rabbit secondary antibody conjugated with Alexa Flour 488 (down panel).
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Supplemental Fig. S5. SPAK-NKCC1 complex inhibition abrogates C3d positive reactive
astrocytes increments and prevents S100A10 positive astrocytes loss in the BCAS model. A
Compared to vehicle-treated mice, ZT-1a treatment decreases the expression of neurotoxic
reactive astrocytes in the EC region of the mice brain after BCAS. Bar graphs show quantitative
analyses of C3d intensity and C3d*GFAP™ cells (% of total cells). Data are meanSEM; one-way
ANOVA, Tukey’s post-hoc test; n= 3-4; *p<0.05, **p<0.01. B ZT-1a administration protects
BCAS-induced homeostatic astrocyte death in the EC compared to vehicle-treated mice at 4 weeks
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after BCAS. Bar graphs represent quantitative analyses of S100A10 intensity and
S100A10"GFAP" cells (% of total cells). Data are mean+SEM; one-way ANOVA, Tukey’s post-
hoc test; n= 3-4, *p<0.05 and **p<0.01.
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Supplemental Fig. S6. No significant hippocampal CA1 neuronal death 5 weeks after BCAS.
A Representative image of NKCC1*NeuN® cells in Sham, Veh-, and ZT-1a-treated groups in the
CAU1 region of mouse hippocampus at 5 weeks after BCAS. B Quantitative analysis of NeuN™ cells.
Data are mean £ SEM. n=4, NS — not significant.
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