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Supplementary Material 1. Fig. 1. Ventriculomegaly is evident at birth (P0) in CRB-dkoNes mice. (a) Dorsal views of dissected brains and representative coronal H&E-stained sections at P0 showing enlarged lateral ventricles (LV) in CRB-dkoNes mice. Control N=3, CRB-dkoNes N=3. 

Supplementary Material 2. Fig. 2. Crb2 deletion in lineage specified ependymal cells (ECs) does not disrupt ependymal maintenance or aqueduct patency. (a), (b) Representative P8, P21 coronal sections of the lateral ventricles (LV) of CRB-dkoFoxj1 mice stained for β-Catenin (labeling AJ, green) and PanCrb, (red), N=3 Controls, N=3 CRB-dkoFoxj1. (c) Representative P21 coronal sections of the rostral aqueduct stained for β-Catenin (labeling AJ, green) and PanCrb, (red), N=3 Controls, N=3 CRB-dkoFoxj1. (d) Representative P21 coronal sections of the rostral aqueduct stained for Foxj1 (green) and S100β (red), N=3 Controls, N=3 CRB-dkoFoxj1. (e) Representative P21 coronal sections of the rostral aqueduct stained for AC3+/Arl13b+ ciliated cells. (f) Representative P60 LV sections stained for Foxj1 (green) and S100β (red) and (g) quantification of Foxj1+&S100β+ ependymal cells per section, P = 0.5591, N=4 Controls, N=3 CRB-dkoFoxj1. (h) Representative P60 LV sections stained for Arl13b (cilia, green) and AC3 (cilia base, red) and (i) quantification of AC3+&Arl13b+ ciliated cells per section, P = 0.8798, N=3 Controls, N=3 CRB-dkoFoxj1. (g,i): Two-tailed unpaired t-test, ns, not significant. Bars show mean ± SD, points, individual animals.  
[bookmark: _Hlk217387481][bookmark: _Hlk217475149]Supplementary Material 3. Fig. 3. Crb2 loss in cortical progenitors drives ventriculomegaly and ependymal cell (ECs) loss in the lateral ventricles (LV) at P21. (a) Representative H&E-stained coronal sections at P21 demonstrating persistent ventriculomegaly in CRB-dkoEmx1 brains, with quantification of lateral ventricular area (μm2), (N=3 Controls, N=4 CRB-dkoEmx1), P = 0.0017. Representative coronal sections of the LV at P21 stained for (b) β-catenin (green) and Pan-Crb (red), (c) Foxj1 (ependymal lineage marker, green) and S100β (mature ependymal marker, red). (d) Arl13b (green) and AC3 (red). (e) Quantification of Foxj1+ ependymal cells per section at P21 (N=3 Controls, N=3 CRB-dkoEmx1), P = 0.0056. (f) Quantification of AC3+&Arl13b+ ciliated cells per section at P21 (N=3 Controls, N=3 CRB-dkoEmx1), P = 0.0070. (a,e,f): Statistical significance was determined using an unpaired two-tailed t-test. In the plots significance is indicated as **P<0.01, ***P< 0.001, ****P < 0.0001. Data are presented as mean ± SD; each point represents one animal.             
Supplementary Material 4. Fig. 4. Crb2 deletion in cortical progenitors impairs cerebrospinal fluid (CSF) flow without causing aqueduct stenosis at P0. (a) Schematic indicating rostral and caudal aqueduct levels analyzed. (b) Representative H&E-stained coronal sections from rostral to caudal aqueduct levels at P0. (N=3 Controls, N=3 CRB-dkoEmx1). (c) Representative P0 aqueduct sections stained for Foxj1 (green) and Pan-Crb (red), showing comparable labeling between Controls and CRB-dkoEmx1, (N=3 Controls, N=3 CRB-dkoEmx1).
Supplementary Material 5. Fig. 5. Bulk-RNA sequencing demonstrated comparable expression of progenitor proliferation and differentiation genes in Controls and CRB-dkoEmx1 at E14.5. (a) Schematic of the Bulk-RNA seq workflow. (b) Heatmap of the top 100 differentially expressed genes (DEGs) comparing CRB-dkoEmx1 (N=3) versus Control samples (N=4), shown as row-scaled expression (z-scores) with hierarchical clustering. (c) Volcano plot of CRB-dkoEmx1 versus Controls displaying log2 fold change versus -log10P dashed lines indicate the fold-change and significance thresholds used for DEG calling. Only three genes met differential expression criteria (labeled), while many transcripts were not significantly changed. 

Supplementary Material 6. Fig. 6. No apical junction (AJC) defects or adherens junction (AJ) defects were detectable in CRB-dkoEmx1 at E14.5 and E15.5. (a) Representative coronal H&E-stained sections at E14.5. (b, c) Confocal images of E14.5 coronal sections along the lateral ventricular wall from Control and CRB-dkoEmx1 brains stained for NMIIb and Pals1 (apical polarity) and N-Cadherin and β-Catenin (AJs). (d-f) Confocal images of E15.5 coronal sections along the lateral ventricular wall from Control and CRB-dkoEmx1 brains stained for Pan-Crb, NMIIb and Pals1 (apical polarity) and β-Catenin, a-Catenin and N-cadherin (AJs). N=3 Controls, N=3 CRB-dkoEmx1.

Supplementary Material 7. Fig. 7. There are ependymal cells in Bumetanide-injected CRB-dkoEmx1 mice. Representative immunostainings of LV of the brains showing FT (green) with Pan-Crb (red) and Hoechst (blue), in Vehicle-injected Control and CRB-dkoEmx1 mice and Bumetanide-injected Control and CRB-dkoEmx1 mice. Boxed regions are shown at higher magnification below. Scale bars as indicated. (N=5 Vehicle Controls, N=4 Vehicle CRB-dkoEmx1, N=5 Bumetanide Controls, N=5 Bumetanide CRB-dkoEmx1).

Supplementary Material 8. Fig. 8. Caudal aqueduct closure with preserved rostral patency at E17.5 in CRB-dkoWnt1-Cre2 mice. (a) Representative serial coronal H&E-stained sections at E17.5 spanning the aqueduct from rostral to caudal levels in Control and CRB-dkoWnt1-Cre2 embryos, (N = 2 Controls, N = 4 CRB-dkoWnt1-Cre2). Arrow indicates caudal aqueduct closure. Representative coronal sections stained for (b) N-cadherin (AJ labeling, green) and (c) Pan-Crb (red), (N = 2 Controls, N = 4 CRB-dkoWnt1-Cre2). 
Supplementary Material 9. Fig. 9. Crb2 loss in midbrain disrupts aqueduct integrity but does not prevent generation of multiciliated ependymal cells (ECs) at P0. (a) Gross morphology and dorsal brain views show domed head and abnormal brain morphology in CRB-dkoWnt1-Cre2 mice, consistent with hydrocephalus. (b) Representative coronal H&E-stained sections through the rostral and caudal aqueduct regions (Controls vs CRB-dkoWnt1-Cre2). (c) Higher magnification of the boxed areas at (b). Representative coronal sections of the rostral and caudal aqueduct regions, stained for (d) N-cad (AJ labeling, green) and  AFRU (SCO/Reissner fiber-associated cells marker). Control animals show the expected distribution, whereas mutants show altered localization, with signal reduced rostrally and detected ectopically/accumulated caudally. (e) Higher magnification of the N-cad/ARFU staining. (f) Representative coronal sections of the rostral and caudal aqueduct regions, stained for Foxj1+ ECs. (g) Quantification of ARFU+ cells per section in rostral and caudal aqueduct regions (rostral aqueduct: N=3 Controls, N=4 CRB-dkoWnt1-Cre2, caudal aqueduct: N=3 Controls, N=4 CRB-dkoWnt1-Cre2), P = 0.0118 (Rostral Controls vs. Caudal CRB-dkoWnt1-Cre2), P > 0.9999 (ns). (h) Quantification at P0 of Foxj1⁺ cells per section, (rostral aqueduct: N=3 Controls, N=3 CRB-dkoWnt1-Cre2, caudal aqueduct: N=3 Controls, N=3 CRB-dkoWnt1-Cre2), P>0.9999 (ns). (g,h): Two-way ANOVA with post-hoc tests. In the plots significance is indicated as *P<0.05, **P<0.01,***P< 0.001, ****P < 0.0001, ns, not significant. Data are presented as mean ± SD. 


