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Supplementary Figure 1 Treatment effects on locomotor activity, anxiety, motor coordination. (a–h) Mice receive JZL184 (5 or 20 mg/kg, i.p.) or vehicle (a-d), intra-CA1 infusion of Tat-GluR2 or Tat-GluR2s 1 h before JZL184 (5 mg/kg, i.p.) (e-h), or muscimol or vehicle treatment prior to JZL184 (10 mg/kg, i.p.) (i-l) show comparable locomotor activity in open field test (a,e,i), comparable time and entry in the open arms of elevated plus maze test (b,c,f,g,j,k), and comparable crossing time in motor balance test (d,h,l). * p < 0.05 vs. control, one-way ANOVA (a: F2,29 = 1.776, p = 0.1873; b: F2,29 = 0.5450, p = 0.5863; c: F2,29 = 0.531, p = 0.594; d: F2,29 = 0.053, p = 0.949) or t test (e-l).

Supplementary Figure 2 Treatment effects on immobility or body weight. (a,b) Naïve mice with or without vehicle or AM281 treatment before ketamine (a) or fluoxetine (b) show comparable immobility in response to acute stress. (c,d) An i.p. injection of 5 or 20 mg/kg JZL184 respectively decreased or increased the latency of food eating in a novel environment (c) without significant effects on food eating in their home cages (d).  (e) Mice treated with muscimol (0.05 mg/kg, i.p.) or vehicle do not show significant differences in immobility. (f) Mice treated with Tat-GluR2s or Tat-GluR2 1 h before JZL184 (20 mg/kg, i.p.) do not show significant differences in immobility. (g) CORT-treatment in drinking water for 3 weeks does not significantly affect body weight. * p < 0.05 and ** p < 0.01 vs. control, one-way ANOVA (a: F2,27 = 20.903, p < 0.01; b: F2,27 = 13.112, p < 0.01; c: F2,28 = 31.71, p < 0.01; d: F2,28 = 0.306, p = 0.739; e: F2,32 = 0.075, p = 0.928; f: F2,30 = 0.810, p = 0.454) or t test (g).
Supplementary Figure 3 Generation of mice with floxed CNR1 allele. (a) Schematic representatives of the wild-type CNR1 allele in mice, targeting vector and floxed CNR1 allele after being mated with Flp deleter mice. The 7.4-kb fragment upstream of the CNR1 exon2 and the 9.5-kb fragment downstream were used as the 5’ and 3’ homologous regions respectively. (b) Southern blot analysis showed that once homologous recombination was completed, the fragment digested by EcoRI would shorten from 12.2 kb to 9.7 kb when probed with probe 1. (c) The EcoRV-digested-fragment would turn from 16.7kb to 11.3kb as probed with probe 2. (d,e) The offspring were genotyped by PCR using primers of CNR1-A1 LoxP-F and CNR1-A1 LoxP-R (d), and of CNR1-Frt-F and CNR1-Frt-R (e). The 244-bp and 254-bp bands indicated the wild type allele and the 301-bp and 369-bp bands indicated the floxed allele. These results proved the germline transmission of the floxed CNR1 allele.
Supplementary Figure 4 Confirmation of CB1R deletion from GFAP-CB1R-KO mice. (a) An electron microscopic image shows CB1R immunopositive silver grains (arrows) and GFAP immunopositive peroxidase reaction products (arrowheads) in a soma profile (Soma) of an astrocyte in the hippocampal CA1 area of GFAP-CB1R-WT mice. (b) The hippocampal CA1 area of GFAP-CB1R-KO littermates displays an absence of CB1R-immunoreactivity in most astrocytes, while CB1R-immunopositive silver grains (arrows) were observed in neuronal axonal terminals (T). Bar = 0.5 (m
Supplementary Figure 5 Confirmation of CB1R deletion from GABA-CB1R-KO mice. (a) An electron microscopic image shows CB1R immunopositive peroxidase reaction products in GABAerigc axonal terminals (T) in the hippocampal CA1 area of GABA-CB1R-WT mice. The presumed GABAergic nature of an axon was established by the presence of symmetric synaptic contact (black arrowheads) with a neuronal soma profile (Soma). (b) The hippocampal CA1 area of GABA-CB1R-KO littermates displays absence of CB1R-IR in most GABAergic axonal terminals (T). (C) The hippocampal CA1 area of GABA-CB1R-KO exhibits the presence of CB1R-IR in majority glutamatergic axonal terminals (T) with asymmetric synaptic contact (black arrowheads) with a dendritic profile (D). Bar = 0.25 (m. 

Supplementary Figure 6 Confirmation of CB1R deletion from Glu-CB1R-KO mice. (a) An electron microscopic image shows CB1R immunopositive peroxidase reaction products in glutamatergic axonal terminals (T) in the hippocampal CA1 area of GLu-CB1R-WT mice. The presumed glutamatergic nature of an axon was established by the presence of asymmetric synaptic contact (black arrowheads) with a dendritic profile (D). (b) The hippocampal CA1 area of GLu-CB1R-KO littermates displays absence of CB1R-IR in most glutamatergic axonal terminals (T). (c) The hippocampal CA1 area of GLu-CB1R-KO exhibits the presence of CB1R-IR in majority GABAergic axonal terminals (T) with symmetric synaptic contact (black arrowheads) with a dendritic profile (D). Bar = 0.25 (m.

Supplementary Figure 7 Effects of JZL184 on CA1 mIPSC, mEPSC and DSI. (a,b) Cumulative probability curves (insets) in probability distribution histograms of mIPSC amplitude (a), mIPSC inter-event-intervals (b) (n=5 or 6), mEPSC amplitude (c) and mEPSC inter-event-intervals (d) (n=14 or 16) show a significant difference of mIPSC inter-event-intervals (cumulative Gaussian curve fitting comparison: F2,227=75.56, p<0.01) but not mIPSC amplitude (F2,260=1.298, p=0.27), mEPSC amplitude (F2,670=0.746, p=0.45) and inter-event-interval (F2,1226=0.106, p=0.89). (e) JZL184 (5 mg/kg) does not significantly affect DSI magnitude. (f) Summary graph shows that 20 mg/kg JZL184 but not 5 mg/kg significantly decrease DSI magnitude. LSD post-hoc test after one-way ANOVA (F2,33 = 6.686, p<0.01). 
Supplementary Figure 8 Effects of fluoxetine on LTD at CA3-CA1 synapses. A plot of normalized fEPSP slope in anesthetized mice shows that a fluoxetine injection at 0 min does not elicit LTD within 2 h after its injection. Three representative fEPSP traces before (1) and 1 h (2) and 2 h (3) after fluoxetine injection are shown below the plot.

