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Methods

Cell cultures
Astrocyte cultures of rat brain were prepared as described previously 1. Briefly, forebrains of new born rats (less than 12 h) were removed under sterile conditions, cut into small pieces and dissociated with 0.05% trypsin. After the dissociation procedure, the brain cells were cultures in 25-ml flasks in Eagle’s minimum essential medium, supplemented with 10% horse serum, 2% fetal calf serum, 0.6% glucose, 50 μg/ml gentamycin, and penicillin-streptomycin (5 IU/ml and 5 μg/ml, respectively). Cell cultures were kept at 37ºC in a modified atmosphere of 5% CO2 in air. The medium was changed twice a week. Immunocytochemistry verified that the cells stained positively for the astrocytic marker glial fibrillary acid protein (GFAP).
For primary neuronal cultures


2 ADDIN EN.CITE , dissociated cells were plated on 35-mm dishes (106 cells) coated with l-polylysine and culture medium containing 10% fetal calf serum. After removing the last coating solution, cells were seeded in a serum-free medium consisting of 1:1 mixture of DME and F-12 nutrient (GIBCO), supplemented with glutamine (2mM), NaHCO3 (13mM), N-2-hydroxyethylpiperazine-N’-2-ethanesulphonic acid (HEPES, 5mM, pH7.4), glucose (33mM), penicillin-streptomycin (5 IU/ml and 5 μg/ml, respectively), and a mixture of salt and hormones containing insulin (25μg/ml), transferrin (100μg/ml), progesterone (20nM), putrescine(60μM), and sodium selenite (Na2SeO3, 30 nM). Cells were cultured at 37ºC in a humidified atmosphere of 5% CO2 in air.
Preparation of Cytosolic Extracts and Crude Synaptic Membrane Fraction 

For preparation of cytosolic extracts, hippocampal tissue was mechanically homogenized in lysis buffer on ice. Lysis was prepared in 50 mM Tris containing 50 mM HEPES (pH 7.4), EGTA (pH 8.0), 0.2% NP-40, 10 mM EDTA (pH 8.0), 15 mM sodium pyrophosphate, 100 mM β-glycerophosphate, 50 mM NaF, 150 mM NaCl, 2 mM sodium orthvanadate, 1 mM PMSF and 1 mM DTT for 10 min. Centrifugation at 16 000 × g (4 °C) for 10 min in a microcentrifuge removed the nuclei and insoluble fractions.To extract a crude synaptic membrane fraction from the hippocampus, we used the method of Danbolt et al. 3. Briefly, hippocampal tissues were homogenized in ice-cold 0.32 M mannitol containing 1 mM EDTA (pH 7.4) and centrifuged at 1 000 × g for 10 min at 4 °C. The supernatant was then centrifuged at 27 000 × g for 20 min at 4 °C, and the pellet was suspended in 1 ml of hypotonic 1 mM Tris–HCl containing 1 mM EDTA. This suspension was centrifuged at 27 000 × g for 20 min at 4 °C. The pellet was re-suspended in 1 ml of re-suspension buffer (100 mM PBS, pH 7.4, 5 mM Tris–HCl, 1 mM MgSO4, 0.5 mM EDTA, 1% glycerol) and centrifuged at 27 000 × g for 20 min at 4 °C. The final pellet was re-suspended in 200 μl of re-suspension buffer.

Brain Section Preparation
After decapitation, the animals’ brains were removed quickly, and the bilateral hippocampus (both the ventral and dorsal sectors) were carefully isolated (within 3 min on ice), immediately frozen in liquid nitrogen and then stored at -80 (C until assay. For Immunocytochemical staining, rat brains were removed, postfixed overnight, and equilibrated in phosphatebuffered 30% sucrose. Free-floating 35-μm sections were collected on a Microm cryostat and stored submerged at -20°C in 24-well plates containing a cryoprotectant composed of glycerol, ethylene-glycol, and phosphate buffered saline.
Colocalization Analysis
The number of Cx43+/NG2+ cells were counted under a confocal microscope (Zeiss 510)4 by using split-panel and Z-axis analyses, and multichannel configuration with a 40 × objective and electronic zoom of 1. Each cell was examined in its full z-dimension and only cells with a nucleus unambiguously associated with NG2 were scored as positive.
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Results

Manipulation of mitoKATP channels affected the PTX-induced convulsions
Animals, including those both for Western blot analysis and immunocytochemical staining (n=8-10 per group), were observed for recording the seizures. There was no spontaneous motor seizure recorded in any stage 4/5 seizure rat during the seizure-free interval, i.e. without a PTX re-kindling. All stage 4/5 seizure rats showed heterogeneous seizure frequencies, as the seizures were easily induced by subconvulsant PTX after an interval of 20 days. Activation of mitoKATP channels not only attenuated seizure severity, but also decreased the numbers of spike-wave discharges in a 4-hour EEG recording period (see Fig.S2A-C), which were similar to that described in our earlier work 
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Table S1. Pairs of primary and secondary antibodies used for double/triple staining
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Ab, Antibody; FITC-AR, FITC-conjugated anti-rabbit; FITC-AG, FITC-conjugated anti-goat; FITC-AM, FITC-conjugated anti-mouse; FITC-AP, FITC-conjugated anti-Guinea pig; Cy3-AG, Cy3-conjugated anti-mouse; Cy3-AR, Cy3-conjugated anti-rabbit; Cy5-AP, Cy5-conjugated anti-Guinea pig; Cy5-AM, Cy5-conjugated anti-mouse.
Figure legends
Fig. S1.  A. A diagram showing the rostral-caudal region of interest. B. Representative pictures showing the method of semiquantification for Cx43/GFAP or Cx45/GFAP colabelling. Using ImageJ 1.41 with ‘ColocalizeRGB’ and ‘Measure RGB’ Plugin, colabelling was defined as in white color. Arrows indicate the colabelling. Scale bar=10(m. Cx, connexin; GFAP, glial fibrillary acid protein.
Fig.S2. Anticonvulsant action of Dia preconditioning on PTX-induced seizures. At 14 days after the last PTX administration of the 20-day protocol (2.25 mg/kg, one times a day for 20 days), rats were treated with Dia followed by a PTX re-injection. A. Animals were observed for 45 min after the PTX re-injection and seizures were recorded. Activation of mitoKATP channels with Dia attenuated the seizure severity. B. Sample electroencephalographic (EEG) recordings from PTX re-kindling, Dia+ re-kindling, and 5-HD+ re-kindling rats illustrate Dia-treated rats have less spike-wave discharges (SWDs) than PTX re-kindling and 5-HD+ re-kindling rats. C. Dia-treated rats had less SWD than  PTX re-kindling and 5-HD+ re-kindling rats in a 4-hour recording period. Control, vehicle administration followed by a vehicle re-injection in normal rats; PTX, vehicle administration followed by a vehicle re-injection in PTX kindling rats; PTX re-kindling, vehicle administration followed by a PTX re-injection in PTX kindling rats; Dia+ re-kindling, DIZ administration followed by a PTX re-injection in PTX kindling rats; 5-HD+ re-kindling, 5-HD administration followed by a PTX re-injection in PTX kindling rats. Values are mean ± SEM; * P<0.05; n=8-10. Dia, Diazoxide; 5-HD, 5-hydroxydecanoate; PTX, picrotoxin.
Fig. S3. Representative immunocytochemical staining pictures of the Cx43 and Cx45 expressions in DG (A), CA1 (B), CA2 and CA3 (C) of PTX kindled rats regulated by KATP channels. Scale bar=100(m. Dia, Diazoxide; 5-HD, 5-hydroxydecanoate; PTX, picrotoxin; Cx, connexin; DG, dentate gyrus.

Fig. S4.  Representative pictures of the Cx43/Map2 or Cx45/Map2 colabelling in CA2 of PTX kindled rats regulated by KATP channels. Scale bar=10(m. Dia, Diazoxide; PTX, picrotoxin; Cx, connexin.

Fig. S5.  Representative pictures of the Cx43/NeuN, Cx45/NeuN or Cx43/DCX colabelling in CA2 (A-J) or DG (K-R) of PTX kindled rats regulated by KATP channels. Scale bar=20(m. Dia, Diazoxide; PTX, picrotoxin; Cx, connexin; DCX, doublecortin; DG, dentate gyrus.
Fig. S6.  Representative pictures of the Cx43/NG2 colabelling in CA3 of PTX kindled rats regulated by KATP channels (a-j). k. A representative picture of the Cx43/NG2 colabelling. X. The number of Cx43/NG2 colabelled cells in PTX kindled rats regulated by KATP channels. Values are mean ± SEM; * P<0.05; n=3-4; Scale bar=20(m. Dia, Diazoxide; 5-HD, 5-hydroxydecanoate; PTX, picrotoxin; Cx, connexin.
Fig. S7. mitoKATP channels regulated the colabelling of Cx43/Map2 in hippocampus of PTX kindled rats. Values are mean ± SEM; * P<0.05; n=3-4. Dia, Diazoxide; 5-HD, 5-hydroxydecanoate; ROD, Relative optical density; Cx, connexin; PTX, picrotoxin; DG, dentate gyrus.

