


Supplementary Methods
Cell culture
Cells are cultured with Dulbecco modified Eagle medium (DMEM, Sigma) containing 10% FBS to confluence, the culture medium was replaced with glucose free DMEM (Sigma) and then placed in a humidified 37C incubator within Hypoxic Workstation (Daiki Sciences Co. Ltd. by Ruskinn Technology, Bridgend Mid Glamorgan, UK) containing a gas mixture of 0.1% O2, 5% CO2, and 94.9% N2.  After 6 h of oxygen glucose deprivation (OGD), cells were further cultured in DMEM with 25 mM glucose under normoxia for 1 h to 6 h.  Control cells were cultured in DMEM with 25 mM glucose under normoxia.  Fluoxetine (50 μM) and MG-132 (10 μM, Millipore, Billerica, MA) were dissolved in PBS and 0.1% dimethylsulfoxide (DMSO), respectively.  The drugs were treated for 30 min before OGD.  For control, PBS or diluted DMSO (0.1%) without drugs was used.  For immunocytochemistry, cells were seeded on poly-D-Lysine-coated 13-mm diameter glass cover slips and treated as described above.  Medium was removed, and cells were washed twice with PBS.  Cells were then fixed with 4% paraformaldehyde for 10 min and washed three times with PBS.  The fixed bEnd.3 cells were processed for immunocytochemistry.

Tissue preparation
At indicated time points after SCI, animals were anesthetized with chloral hydrate (500 mg/kg) and perfused via cardiac puncture initially with 0.1 M PBS and subsequently with 4% paraformaldehyde in 0.1 M PBS.  A 20-mm section of the spinal cord, centered at the lesion site, was dissected out, post-fixed by immersion in the same fixative for 5 h and placed in 30% sucrose in 0.1 M PBS.  The segment was embedded in OCT for frozen sections, and longitudinal or transverse sections were then cut at 10 µm on a cryostat (CM1850; Leica, Germany).  For molecular work, animals were perfused with 0.1 M PBS and segments of spinal cord (8 mm) including the lesion site were isolated and frozen at -80°C.

Gelatin zymography
Total protein (30 µg) was loaded on a Novex 10% zymogram gel (EC61752; Invitrogen) and separated by electrophoresis with 100 V (19 mA) at 4°C for 6 h.  The gel was then incubated with renaturing buffer (2.5% Triton X-100) at room temperature for 30 min to restore the gelatinolytic activity of the proteins.  After incubation with developing buffer (50 mM Tris-HCl, pH 8.5, 0.2 M NaCl, 5 mM CaCl2, 0.02% Brii35) at 37°C for 24 h, the gel was stained with 0.5% Coomassie blue for 60 min and then destained with 40% methanol containing 10% acetic acid until appropriate color contrast was achieved.  Clear bands on the zymogram were indicative of gelatinase activity.  Relative intensity of zymography (relative to sham or vehicle) was measured and analyzed by AlphaImager software (Alpha Innotech Corporation).  Background was subtracted from the optical density measurements.  Experiments were repeated three times and the values obtained for the relative intensity were subjected to statistical analysis.

RNA isolation and RT-PCR
Total RNA (0.5 μg) was reverse-transcribed into first strand cDNA using MMLV according to the manufacturer’s instructions (Invitrogen).  For PCR amplifications, the following reagents were added to 1 μl of first strand cDNA: 0.5 U taq polymerase (Takara, Kyoto, Japan), 20 mM Tris-HCl, pH 7.9, 100 mM KCl, 1.5 mM MgCl2, 250 μM dNTP, and 10 pmole of each specific primer.  PCR conditions were as follows: denaturation at 94°C, 30 s, primer annealing at indicated temperature, 30 s, and amplification at 72°C, 30 s.  PCR was terminated by incubation at 72°C for 7 min.  The primers used for MMP-2, MMP-9, MMP-12, Gro-α, MIP-2α, MCP-1, MIP-1α, MIP-1β, IL-1β, IL-6, TNF-α, COX-2, iNOS and GAPDH were synthesized by the Genotech (Daejeon, Korea) and the sequences of the primers are as follows (5'-3'): MMP-2 forward, 5’-ACC ATC GCC CAT CAT CAA GT-3’, reverse, 5’-CGA GCA AAA GCA TCA TCC AC-3’ (348 bp, 55°C for 35 cycles); MMP-9 forward, 5’-AAA GGT CGC TCG GAT GGT TA-3’, reverse, 5’-AGG ATT GTC TAC TGG AGT CGA-3’ (698 bp, 55°C for 35 cycles); MMP-12 forward, 5’-CCC AGA GGT CAA GAT GGA TG-3’, reverse, 5’-GGC TCC ATA GAG GGA CTG AA -3’ (531 bp, 59°C for 35 cycles); Gro-α forward, 5’-CCG AAG TCA TAG CCA CAC TCA A-3’; reverse, 5’-GCA GTC GTC TCT TTC TCC GTT AC-3’ (127 bp, 58°C for 30 cycles); MIP-2α forward, 5’-AGA CAG AAG TCA TAG CCA CTC TCA AG-3’; reverse, 5’-CCT CCT TTC CAG GTC AGT TAG C-3’ (125 bp, 55°C for 30 cycles); MCP-1 forward, 5’-TCA GCC AGA TGC AGT TAA CG-3’; reverse, 5’-GAT CCT CTT GTA GCT CTC CAG C-3’ (94 bp, 55°C for 30 cycles); MIP-1α forward, 5’-ACT GCC TGC TGC TTC TCC TAC A-3’; reverse, 5’-AGG AAA ATG ACA CCT GGC TGG-3’ (101 bp, 63°C for 35 cycles); MIP-1β forward, 5’-TCC CAC TTC CTG CTG TTT CTC T-3’, reverse, 5’-GAA TAC CAC AGC TGG CTT GGA-3’ (106 bp, 60°C for 30 cycles); IL-1β forward, 5’- GCA GCT ACC TAT GTC TTG CCC GTG-3’, reverse, 5’- GTC GTT GCT TGT CTC TCC TTG TA-3’ (289 bp, 50°C for 30 cycles); IL-6 forward, 5’- AAG TTT CTC TCC GCA AGA TAC TTC CAG CCA-3’; reverse, 5’- AGG CAA ATT TCC TGG TTA TAT CCA GTT-3’ (240 bp, 58°C for 30 cycles); TNF-α forward, 5’- CCC AGA CCC TCA CAC TCA GAT-3’; reverse, 5’- TTG TCC CTT GAA GAG AAC CTG-3’ (215 bp, 56°C for 28 cycles); COX-2 forward, 5’- CCA TGT CAA AAC CGT GGT GAA TG-3’; reverse, 5’- ATG GGA GTT GGG CAG TCA TCA G-3’ (374 bp, 55°C for 28 cycles); iNOS forward, 5’- CTC CAT GAC TCT CAG CAC AGA G-3’; reverse, 5’- GCA CCG AAG ATA TCC TCA TGA T-3’ (401 bp, 56°C for 25 cycles); GAPDH forward, 5’- AAC TTT GGC ATT GTG GAA GG-3’; reverse, 5’- GGA GAC AAC CTG GTC CTC AG-3’ (351 bp, 58°C for 23 cycles).  The plateau phase of the PCR reaction was not reached under these PCR conditions.  After amplification, PCR products were subjected to a 1.5% agarose gel electrophoresis and visualized by ethidium bromide staining.  The relative density of bands (relative to sham value) was analyzed by the AlphaImager software (Alpha Innotech Corporation).  Experiments were repeated three times and the values obtained for the relative intensity were subjected to statistical analysis.  The gels shown in figures are representative of results from three separate experiments.

Supplementary Figures


Supplementary figure 1.  Fluoxetine does not ameliorate systemic inflammatory responses after SCI.  Fluoxetine (10 mg/kg) or PBS was given intraperitoneally once a day after SCI.  (A-C) Plasma levels of TNF-α, IL-1β, and IL-6 were measured by ELISA on the indicated days after injury (n = 10/group).  Data represent as means ± SEM.  *p < 0.05 vs. vehicle control.


Supplementary figure 2. Fluoxetine reduces capillary fragmentation after SCI.  Penumbral tissues were immunostained with laminin α-4 at 1 d after SCI (n = 5/group). Representative photograph shows that the fragmentation of capillaries increased in vehicle-treated mice when compared with sham control.  However, some elongated, intact capillaries were observed in the mice treated with fluoxetine when compared with vehicle-treated mice, suggesting that the drug prevented capillary fragmentation.  Scale bar, 50 μm.   
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