


Supplementary Figure Legends
Supplementary Fig S1. Mice exhibit depressive-like behaviors following CUMS or LPS exposure.
(A) Schematic illustration of the experimental paradigm for inducing depressive-like behaviors in mice by LPS administration. (B-D) Behavioral assessment of LPS-induced mice in the TST, FST, and SPT assays (n = 6 mice per group, t-test). (E) Schematic illustration of the CUMS used to induce depressive-like phenotypes. (F-H) Behavioral quantification of CUMS-induced mice in the TST, FST, and SPT assays (Ctrl, n = 7 mice; CUMS, n = 6 mice, t-test). (I) Representative locomotor tracks from Ctrl and LPS-induced mice in the open field test (OFT). (J-L) Quantification of total distance traveled (J), distance in the center zone (K), and time spent in the center zone (L) during OFT (n = 6 mice per group, t-test). (M) Representative trajectories from the EPM test for Ctrl and LPS-induced mice. (N-P) Quantification of time spent in the open-arm (N), number of open-arm entries (O) and total arm entries (P) in the EPM (n = 6 mice per group, t-test). (Q) Representative locomotor tracks of Ctrl and CUMS-induced mice in the OFT. (R-T) Quantitative analysis of total distance (R), distance in the center zone (S), and time in the center zone during OFT (T) (Ctrl, n = 7 mice; CUMS, n = 6 mice, t-test). (U) Representative tracks of Ctrl and CUMS-induced mice in the EPM assays. (V-X) Quantitative analysis of time spent in open arms (V), entries into open arm (W), and total entries (X) in the EPM assays (Ctrl, n = 7 mice; CUMS, n = 6 mice, t-test). Data are presented as mean ± SEM, *p < 0.05, **p < 0.01, ns, not significant.

Supplementary Fig S2. Identification and normal development of TIA1Nestin-CKO mice.
(A) Genotyping results confirming the generation of TIA1Nestin-CKO mice. (B) Representative western blot showing TIA1 expression in 2-month-old TIA1f/f and TIA1Nestin-CKO mice. (C) Quantitative analysis of relative TIA1 expression in the hippocampus, cortex, cerebellum, and spinal cord of TIA1f/f and TIA1Nestin-CKO mice as shown in (B) (normalized to GAPDH; n = 4 mice per group, Mann-Whitney test). (D) Quantitative analysis of body weight of TIA1f/f and TIA1Nestin-CKO mice across development stage (TIA1f/f mice, n = 7; TIA1Nestin-CKO mice, n = 8, t-test). (E, F) Representative images illustrating gross body size (E) and brain (F) morphology in 2-month-old TIA1f/f and TIA1Nestin-CKO mice. (G) Quantitative analysis of brain weight of TIA1f/f and TIA1Nestin-CKO mice (n = 5 per group, t-test). (H) Nissl staining of coronal brain sections from 2-month-old TIA1f/f and TIA1Nestin-CKO mice. Scale bars: 500 μm. (I-K) Quantitative analysis of hippocampus thickness (I) and cortex thickness (J) and hippocampus Nissl body density (K) based on (H) (n = 3 mice per group, t-test). (L) Immunofluorescent staining of NeuN (red) in the hippocampus of TIA1f/f and TIA1Nestin-CKO mice (n = 3 mice per group, t-test). Scale bars: 25 μm. (M) Quantitative analysis of NeuN+ neuronal density as shown in (L) (n = 3 mice per group, t-test). Data are presented as mean ± SEM. *p < 0.05, **p < 0.01, ns, not significant.

Supplementary Fig S3. TIA1Nestin-CKO mice do not show anxiety-like behavior and motor deficits after LPS or CUMS induction.
(A) Representative locomotor tracks in the OFT from Ctrl mice and LPS-induced TIA1f/f and TIA1Nestin-CKO mice. (B-D) Quantitative analysis of total distance traveled (B), distance in the center zone (C), and the time in the center zone (D) in the OFT (TIA1f/f, n = 8; TIA1Nestin-CKO, n = 6; TIA1f/f-LPS, n = 10; TIA1Nestin-CKO-LPS, n = 10, two-way ANOVA). (E) Representative movement tracks in the EPM for Ctrl and LPS-induced TIA1f/f and TIA1Nestin-CKO mice. (F-H) Quantitative analysis of time spent in open arms (F), number of open-arm entries (G), and number of total entries (H) in the EPM (TIA1f/f, n = 8; TIA1Nestin-CKO, n = 6; TIA1f/f-LPS, n = 10; TIA1Nestin-CKO-LPS, n = 10, two-way ANOVA). (I) Representative tracks of TIA1f/f and TIA1Nestin-CKO mice under Ctrl and CUMS conditions in the OFT. (J-L) Quantitative analysis of total distance (J), distance in the center zone (K) and time spent in the center zone (L) during the OFT following CUMS induction (n = 7 per group, two-way ANOVA). (M) Representative tracks of Ctrl and CUMS-induced TIA1f/f and TIA1Nestin-CKO mice in the EPM. (N-P) Quantitative analysis of time spent in open arms (N), open-arm entries (O), and total arm entries (P) in the EPM (n = 7 per group, two-way ANOVA). Data are presented as mean ± SEM. ns, not significant.

Supplementary Fig S4. TIA1Nestin-CKO mice exhibit aggravated depressive-like behaviors in both sexes after LPS induction, and TIA1GFAP-CKO mice do not show the aggravated depressive-like behaviors after LPS induction.
(A) Schematic timeline of the LPS administration and behavioral test battery applied to male and female TIA1f/f and TIA1Nestin-CKO littermate mice. (B, C) Quantification of immobility duration in the TST (B), FST (C) for female LPS-treated (F-LPS) and male LPS-treated (M-LPS) TIA1f/f and TIA1Nestin-CKO mice (n = 6 mice per group, two-way ANOVA). (D) Sucrose preference measured by the SPT in F-LPS and M-LPS TIA1f/f and TIA1Nestin-CKO mice following LPS induction (n = 6 mice per group, two-way ANOVA). (E) Schematic experimental timeline for LPS challenge and subsequent behavioral assessments in TIA1f/f and TIA1GFAP-CKO mice. (F-H) Behavioral analysis of TST (F), FST (G), and SPT (H) in vehicle control and LPS-exposed TIA1f/f and TIA1GFAP-CKO littermates (TIA1f/f, n = 7; TIA1GFAP-CKO, n = 8; TIA1f/f-LPS, n = 9; TIA1GFAP-CKO-LPS, n = 9, two-way ANOVA). Data are presented as mean ± SEM. *p < 0.05, **p < 0.01, ns, not significant.

Supplementary Fig S5. Expression of TIA1 in CaMKIIα+ neurons of TIA1CaMKIIα-CKO mice.
(A) Representative immunofluorescence images of TIA1 (green) and CaMKIIα (red) staining in the vCA1 region of TIA1f/f and TIA1CaMKIIα-CKO mice. Scale bars: 100 μm (left panels) and 10 μm (right panels). (B) Quantification of TIA1 fluorescence intensity in CaMKIIα+ neurons (n = 6 sections from 3 mice, t-test). Data are presented as mean ± SEM. *p < 0.05, **p < 0.01, ns, not significant.
Supplementary Fig S6. TIA1CaMKIIα-CKO mice do not exhibit anxiety-like behaviors or locomotor deficits after LPS or CUMS induction.
(A) Representative locomotor tracks from the open field test in Ctrl and LPS-induced TIA1f/f and TIA1CaMKIIα-CKO mice. (B-D) Quantitative analysis of total distance traveled (B), distance traveled in the center zone (C), and time spent in the center zone (D) during the OFT in Ctrl and LPS-induced TIA1f/f and TIA1CaMKIIα-CKO mice (n = 7 mice per group, two-way ANOVA). (E) Representative tracks of the EPM test in Ctrl and LPS-induced TIA1f/f and TIA1CaMKIIα-CKO mice. (F-H) Quantitative analysis of time spent in the open arm (F), number of open-arm entries (G), and total arm entries (H) in the EPM test across groups (n = 7 mice per group, two-way ANOVA). (I) Representative tracks in the OFT in Ctrl and CUMS-induced TIA1f/f and TIA1CaMKIIα-CKO mice. (J-L) Quantitative analysis of the total distance traveled (J), distance traveled in the center zone (K), and time spent in the center zone (L) during the OFT performed in Ctrl and CUMS-induced mice (n = 7 mice per group, two-way ANOVA). (M) Representative tracks from the EPM in Ctrl and CUMS-induced mice. (N-P) Quantitative analysis of the time spent in the open arm (N), number of open-arm entries (O), and the total arm entries (P) in TIA1f/f and TIA1CaMKIIα-CKO mice following CUMS induction (n = 7 mice per group, two-way ANOVA). Data are presented as mean ± SEM. *p < 0.05, **p < 0.01, ns, not significant.

Supplementary Fig S7. TIA1 deficiency modulates excitatory‑inhibitory balance in vCA1 CaMKIIα+ neurons following LPS treatment.
(A, B) Representative traces of spontaneous EPSCs (A) and IPSCs (B) recorded from vCA1 neurons. Scale bars represent 10 pA and 1 s in (A), and 20 pA and 0.5 s in (B). (C) Quantification of EPSC frequency. (D) Quantification of IPSC frequency. (E) EPSC/IPSC frequency ratio calculated from individual recorded neurons. (n = 20 neurons/3 mice for TIA1f/f group, n = 20 neurons/3 mice for TIA1CaMKIIα-CKO group, n = 16 neurons/3 mice for TIA1f/f-LPS group, n = 17 neurons/3 mice for TIA1CaMKIIα-CKO-LPS group, two-way ANOVA). Data are presented as mean ± SEM. *p < 0.05, **p < 0.01, ns, not significant.

Supplementary Fig S8. vCA1 neuronal calcium activity is reduced in TIA1CaMKIIα-CKO mice following LPS treatment.
(A) Schematic timeline of fiber photometry recording combined with TST assay in LPS-induced TIA1f/f and TIA1CaMKIIα-CKO mice virally expressing GCaMP6s calcium indicator. (B) Validation of AAV9-hSyn-GCaMP6s-P2A-nls-dTomato viral delivery in the vCA1 region. Scale bars: 1 mm (left panels), 100 µm (right panels). (C) Representative trial-averaged heatmaps of GCaMP6s Ca²⁺ fluorescence responses during the TST immobility for LPS-treated TIA1f/f and TIA1CaMKIIα-CKO mice. (D) Averaged Ca²⁺ signals (ΔF/F) during immobility in the TST in LPS-treated TIA1f/f and TIA1CaMKIIα-CKO mice with GCaMP6s expression. (E) Statistical analysis of ΔF/F in the GCaMP6s+TIA1f/f-LPS and GCaMP6s+TIA1CaMKIIα-CKO-LPS groups (n = 3 mice per group, t-test). Data are presented as mean ± SEM. *p < 0.05, **p < 0.01, ns, not significant.

Supplementary Fig S9. The CaMKIIα+ neuronal but not astrocytic TIA1 in vCA1 prevents the depressive-like behaviors in mice.
(A) Schematic illustration of the experimental design involving stereotaxic injection of AAV9-CaMKIIα-mCherry-Cre or AAV9-gfaABC1D-Cre into the vCA1 region. (B) Representative images showing expression of AAV9-CaMKIIα-mCherry-Cre (CaMKIIα-Cre) virus in vCA1 of TIA1f/f mice. Scale bars: 1 mm. (C-E) Behavioral performance of TIA1f/f mice injected with CaMKIIα-Cre or gfaABC1D-Cre following LPS treatment, assessed by the TST (C), FST (D) and SPT (E) assays (Ctrl, n = 6; LPS, n = 7; gfaABC1D-Cre-LPS, n = 8; CaMKIIα-Cre-LPS, n = 8; one-way ANOVA). (F) Representative images showing the expression of AAV-CaMKIIα-hM3D(Gq)-EGFP-3xFLAG-WPRE virus in the vCA1 of TIA1CaMKIIα-CKO mice. Scale bars: 1 mm. (G-I) Behavioral analysis of TIA1CaMKIIα-CKO mice expressing AAV-CaMKIIα-hM3D(Gq)-EGFP-3xFLAG-WPRE virus after LPS induction, assessed by TST (G) and FST (H) and SPT (I) assays. Both groups received LPS induction (Ctrl, n = 6; Gq, n = 7; t-test). Data are presented as mean ± SEM. *p < 0.05, **p < 0.01, ns, not significant.

Supplementary Fig S10. Identification of the astrocyte-specific AAV9-gfaABC1D-Cre virus.
(A) Representative image displaying AAV9-gfaABC1D-Cre (gfaABC1D-Cre) expression in vCA1 of TIA1f/f mice, with co-labeling of Cre and GFAP. Scale bars: 50 μm. (B) Quantification of viral specificity and infection efficiency. Specificity was calculated as the percentage of Cre-positive cells co-expressing GFAP among all Cre-positive cells, whereas infection efficiency was calculated as the percentage of GFAP-positive cells expressing Cre (n = 3 mice per group, t-test).

Supplementary Fig S11. Gabapentin modulates excitatory-inhibitory synaptic balance in vCA1 neurons of LPS-treated TIA1CaMKIIα-CKO mice.
(A, B) Representative EPSC (A) and IPSC (B) traces recorded from vCA1 neurons of TIA1CaMKIIα-CKO mice under Ctrl, LPS, and LPS+gabapentin conditions. Scale bars represent 10 pA and 1 s in (A), and 20 pA and 0.5 s in (B). (C, D) Quantification of EPSC frequency and IPSC frequency. (E) Quantification of the EPSC/IPSC frequency ratio (E/I ratio) as shown in (A, B) (Ctrl, n = 18 neurons/3 mice; LPS, n = 17 neurons/3 mice; LPS+gabapentin, n = 19 neurons/3 mice). Data are presented as mean ± SEM. One-way ANOVA with Tukey’s post hoc test. *p < 0.05, **p < 0.01, ns, not significant.
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