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Supplementary information

Supplementary Materials and Methods
1. Western blotting
To quantify postsynaptic signaling proteins in striatum, subcellular fractionation of striatal tissue was prepared as previously described [1]. Briefly, striata were homogenized with a Teflon-glass potter in ice-cold 0.32M sucrose containing 1 mM HEPES pH 7.4, 1 mM MgCl2,1mM EDTA, 1 mM NaHCO3, 0.1 mM phenylmethanesulfonylfluoride (PMSF) in the presence of a complete set of proteases and phosphatase inhibitors. The homogenized tissue was centrifuged at 13,000 g for 15 min. The pellet was re-suspended in a buffer containing 75 mM KCl and 1% Triton X-100 and spun at 100,000 g for 1 hr. The final pellet, referred to as Triton-insoluble postsynaptic fraction (TIF), was homogenized in a glass-glass potter in 20 mM HEPES supplemented with CompleteTM tablets and stored at -80°C until use.
[bookmark: OLE_LINK10][bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK16][bookmark: OLE_LINK9][bookmark: OLE_LINK11][bookmark: OLE_LINK17][bookmark: OLE_LINK18]For WB analysis of molecular markers of synapse, the following primary antibodies were applied: rabbit monoclonal anti-NMDAR2A (1/1000, ab124913, Abcam); rabbit monoclonal anti-NMDAR2B (1/1000, ab254356, Abcam); rabbit monoclonal anti-GluA1 (1/1000, ab183797, Abcam); rabbit monoclonal anti-phospho-GluA1 (Ser845; 1/1000, ab76321, Abcam); rabbit monoclonal anti-GluA2 (1/2000, ab206293, Abcam); rabbit monoclonal anti-PSD-95 (1/2000, ab238135, Abcam). For WB analysis of molecular markers of ER stress, the following primary antibodies were applied: rabbit polyclonal to Bip (1 µg/ml, ab21685, Abcam), rabbit polyclonal to eIF2a (phospho S51) (1/1000, ab131505, Abcam), rabbit monoclonal to eIF2a (1/1000, ab169528, Abcam), mouse monoclonal to Chop (5 µg/ml, ab11419, Abcam), rabbit monoclonal to Atf4 (1/1000, ab184909, Abcam). Mouse monoclonal anti-alpha-tubulin (1/5000, ab7291, Abcam) was used as a loading control. For quantification, each protein was normalized against alpha-tubulin. Quantification and normalization were completed using ImageJ as described. 
2. Quantitative real-time PCR
Total RNA was extracted from striatum tissues using Trizol following the manufacturer’s specifications. One mg of isolated RNA was used to synthesize cDNA. Quantitative real-time PCR (RT-qPCR) was performed in triplicate using SYBR Green Supermix using the following primer sets: mouse eIF2a: forward GCCTTTCTTGAACTCTCACC and reverse GCAGACCACAGGTCACACAT; mouse Grp78/Bip: forward TCATCGGACGCACTTGGAA and reverse CAACCACCTTGAATGGCAAGA; mouse Chop: forward GTCCCTAGCTTGGCTGACAGA and reverse TGGAGAGCGAGGGCTTTG; mouse Atf4: forward AGACACCGGCAAGGAGGATG and reverse ACGTGGTCAAGAGCTCATCTG; mouse Hprt: forward CAGGCCAGACTTTGTTGGAT and reverse GCGCTCATCTTAGGCTTTGT.
3. RNA-Seq analysis
Sequencing was conducted on the Illumina HiSeq 2500 as previously described [2]. For analysis, expression value was transformed on a scale of log 2, and differentially expressed genes (DEGs) in Tor1a+/- compared to wild-type mice in striatum were identified by DESeq2 with P value less than 0.05 after adjustment of the Benjamini-Hochberg method. Subsequently, Ingenuity Pathway Analysis (IPA) and Gene Set Enrichment Analysis (GSEA) was applied to identify differential canonical pathways.
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Legends to Supplementary Figures
Figure S1. Intrinsic and synaptic properties of SPNs from juvenile mice. (A) Depolarizing (+600 pA) and hyperpolarizing (200 pA) current steps caused tonic action potential discharge in SPNs recorded from Tor1a+/+ (black) and Tor1a+/- (red) mice. (B) Paired-pulse ratio (PPR) showed similar facilitation in both genotypes. Short ISI (25-50 ms) of paired synaptic stimulation could induce PPF in both genotypes (P<0.05), whereas longer ISI (100-1000 ms) failed (P>0.05). (C) Glutamatergic sEPSCs recordings in PTX from SPNs of Tor1a+/+ and Tor1a+/- mice showed no significant difference between genotypes in frequency and amplitude (both P>0.05). (D) Glutamatergic mEPSCs recordings in PTX plus TTX from SPNs of Tor1a+/+ and Tor1a+/- mice showed no significant difference between genotypes in frequency and amplitude (both P>0.05). (E) GABAergic sIPSCs recordings in MK-801 and CNQX from SPNs of Tor1a+/+ and Tor1a+/- mice showed no significant difference between genotypes in frequency and amplitude (both P>0.05).
(F) GABAergic mIPSCs recorded in MK-801, CNQX and TTX from SPNs of Tor1a+/+ and Tor1a+/- mice showed no significant difference between genotypes in frequency and amplitude (both P>0.05).
Figure S2. TUDAC inhibits the ER stress markers in Tor1a+/- mice. (A) Levels of mRNA in striatal lysates were measured by RT-qPCR. (B) Quantification of protein expression in striatum ais shown (n: 3 per group). Data are represented as mean ±SEM. (C) Representative western blots of striatal lysates.
Figure S2. TUDAC reverses the altered molecular markers of synapse in Tor1a+/- mice.
(A) Representative confocal images from two SPNs recorded in Tor1a+/- and Tor1a+/+ slices after treatment of TUDAC (scale bar: 10 μm). Recording electrodes were filled with biocytin (pink) and SPNs were immunolabelled with anti-ENK (green) and anti-DARPP-32 (red). (B) WB analysis for p-GluA1 (Ser845), GluA1, GluA2, NMDAR2A, NMDAR2B, PSD-95 and alpha-tubulin in striatum tissues of Tor1a+/- and age-matched Tor1a+/+ mice after treatment of TUDAC. (C) Histogram shows the quantification of protein levels following normalization on alpha-tubulin in Tor1a+/- and age-matched Tor1a+/+ mice.
