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Fig. S1: Sedation measurement after MDZ exposure.  

(A) Duration of sedation after MDZ treatment (n = 6 animals each). (B) Bar graph showing 

time to recovery of righting reflex (n = 6 animals each). MDZ treatment at 10 mg/kg is 

required for sedation without loss of body weight. (C) Body weight change after MDZ 

administration (n = 6 animals each). MDZ treatment at 20 mg/kg abolishes body weight 

gain. 
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Fig. S2: MDZ suppresses proliferation of rodent and human NSCs without inducing 

cell death.   

(A) Representative tile scan confocal images of immunostaining of Tbr2 (green), Ki67 (red), 

and Hoechst (blue) at P10. The areas outlined by a white rectangle are enlarged to the right. 

Arrows indicate Tbr2+ Ki67+ proliferating intermediate progenitor cells. Scale bars, 100 

µm (left) and 20 µm (right). (B) Quantification of the number of Tbr2+ Ki67+ intermediate 

progenitor cells in the DG of Ctrl and MDZ mice at P10 (n = 3 animals each). **P < 0.01 

by t test. (C) Representative tile scan confocal images of immunostaining of Nestin (green), 
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Sox2 (cyan), active Caspase 3 (magenta) and Hoechst (gray; insets). Scale bars, 100 µm. 

(D) Quantification of the number of Caspase 3+ Nestin+ Sox2+ NSCs in the DG of Ctrl and 

MDZ mice at P10 (n = 3 animals each). (E) Representative images of EdU (red), active 

Caspase 3 (green) and Hoechst (gray; insets) staining in rat NSCs treated with MDZ (30 

µM). Scale bars, 50 µm. (F and G) Quantification of EdU+ (F) or Caspase 3+ (G) cells in 

(E) (n = 5 animals each). (H) Representative images of EdU (red), active Caspase 3 (green) 

and Hoechst (gray; insets) staining in human NSCs treated with MDZ (30 µM). Scale bars, 

50 µm. (I and J) Quantification of EdU+ (I) or Caspase 3+ (J) cells in (H) (n = 4 animals 

each). (K) Representative images of EdU (red), active Caspase 3 (green) and Hoechst (gray; 

insets) staining in mouse NSCs treated with MDZ (30 µM) or diazepam (DZP, 50 µM) for 

24 hours. (L and M) Quantification of EdU+ (L) or Caspase 3+ (M) cells in (K) (n = 5 

animals each). (N) Quantification of volume of GCL (mm3) of Ctrl and MDZ mice at P38 

(n = 6 animals per group). ***P < 0.001 by ANOVA with Tukey post-hoc tests (L and M) 

and *P < 0.05 and *P < 0.01 by t test (B, F, I and N). n.s., not significant. 
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Fig. S3: MDZ suppresses proliferation of progenitor cells in the adult DG. 

(A) Representative tile scan confocal images of immunostaining of Tbr2 (green), Ki67 (red), 

and Hoechst (blue) at 8w. The areas outlined by a white rectangle are enlarged to the right. 

Arrows indicate Tbr2+ Ki67+ proliferating intermediate progenitor cells. Scale bars, 100 

µm (left) and 20 µm (right). (B) Quantification of the number of Tbr2+ Ki67+ intermediate 

progenitor cells in the DG of Ctrl and MDZ mice at 8w (n = 3 animals each). **P < 0.01 

by t test. (C) Quantification of volume of GCL (mm3) of Ctrl and MDZ mice at 8w (n = 6 

animals per group). *P < 0.01 by t test.  
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Fig. S4: Behavioral analysis of MDZ-exposed mice. 

(A) Exploration ratio in Ctrl (n = 12) and MDZ (n = 12) mice during familiarization. Ctrl 

and MDZ-treated mice showed comparable levels of exploration of the test object. (B) Ctrl 

(n = 13) and MDZ (n = 14) mice showed an equivalent freezing response in the 

conditioning phase before the testing phase. (C–E) Bar graphs showing the distance 

traveled throughout the open field (C), moving speed (D), and the percentage of time spent 

in the center (E). MDZ treated mice exhibited no difference in locomotive activity or 

anxiety level compared to Ctrl mice. n.s., not significant.  
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Fig. S5: Egr1 expression in cultured mouse NSCs.  

(A –C) Relative expression of Egr1 after MDZ treatment (30 µM) in cultured mouse (A), 

rat (B), and human (C) NSCs. (D) Representative images of FLAG-tagged Egr1 (red) and 

Hoechst at 24 h after the induction of Egr1 expression in cultured mouse NSCs. (E) Bar 

graph showing the percentage of FLAG-tagged Egr1+ cells among Hoechst+ cells.   
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Fig. S6: Egr1 represses neuronal differentiation of NSCs. 

(A) Experimental scheme for investigating the neuronal differentiation of Egr1-transduced 

NSCs. (B) Representative images of immunostaining of bIII-tubulin (cyan), Map2ab (red), 

Nestin (green), and Hoechst (gray) at 5 d after doxycycline-induced Egr1 expression. (C 

and D) Quantification of bIII-tubulin+ (C), Map2ab+ (D) and Nestin+ (E) cells in (B) (n = 

4). **P< 0.01 by ANOVA with Tukey post-hoc tests.   
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Fig. S7: Transient up-regulation of Egr1 after MDZ exposure. 

(A and B) Bar graphs showing the expression levels of Egr1 in Nestin-GFP+ cells in the 

DG at P10 (A) and 8w (B) (n = 3). *q < 0.05. n.s., not significant.  
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 Fig. S8: Behavioral analysis of MDZ-exposed mice after voluntary running.  

(A) Exploration time in each group during the familiarization phase. All 4 groups showed 

comparable levels of exploration of the test object (Ctrl (n = 13), Ctrl+RW (n = 8), MDZ 

(n = 14), and MDZ+RW (n = 11) mice). (B and C) Time course of freezing response (B) 

and quantification of freezing rate (C) in the conditioning phase. *P < 0.05 by ANOVA 

with Tukey post-hoc tests. (D and E) Time course of freezing response (D) and 

quantification of freezing rate (E) prior to the tone in the cued FC test (Ctrl (n = 13), 

Ctrl+RW (n = 8), MDZ (n = 14), and MDZ+RW (n = 11) mice). (F and G) Bar graphs 

showing the distance traveled throughout the open field (F) and the moving speed (G) (Ctrl 

(n = 13), Ctrl+RW (n = 8), MDZ (n = 14), and MDZ+RW (n = 11) mice). Mice with or 

without running exhibited no difference in locomotive activity. n.s., not significant.  
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Table S1: List of quiescence-associated factors  
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Table S2: Top 10 up-regulated and down-regulated genes at P10. 

 

 

 
 


