
SUPPLEMENTARY ONLINE APPENDIX
· PND 2-14:

MS or non-handled

· PND 23:

Weaning

· PND 43-73:   

Esc or vehicle administration 

· PND 73:

Animals sacrificed, hippocampus removed

Table S1.  Experimental schedule of the work (both FRL and FSL rats); PND, postnatal day.
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Table S2. Groups of FSL and FRL rats (in parentheses: no. of rats/group).
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Figure S1. Expression of NR1 subunit of NMDA receptor in total extract from hippocampus. Data are expressed as % intensity units/mm2 (mean ± s.e.m.). Insets: representative immunoreactive bands from Western blots. All protein bands were normalized for (-actin level detected in the same membrane. Statistics: see Methods (n = 4 in duplicate). Contrary to NR1 in synaptosomes (see Figure 2, main article) there were no changes in total expression of NR1 in the different rat groups. This shows that the different NR1 synaptic levels in basal FSL compared to FRL, and in FSL after MS and Esc are due to changes in the receptor level at synaptic location; we have previously shown that chronic treatment of control Sprague–Dawley rats with different antidepressants down-regulates NR1 level in synaptic membranes (Barbiero et al., 2007). Due to limitations in the amount of samples, NR1 level in FRL-MS-Esc could not be measured. 

Methods


Animals 

Adult FSL and FRL from the rat colonies maintained at the animal facility at the Karolinska Institutet were mated. Two weeks later the males were removed and the dams were checked for delivery once daily (08:00 hours). Housing conditions were the same for all animals throughout the study. The animals were housed in standard cages (26x42x15 cm) with sawdust, at constant room temperature (22±1 °C) and relative humidity (45-55%) under a regular light–dark schedule (lights on 07:00-19:00 hours). Rat chow (Lactamin R36, Stockolm, Sweden) and tap water were available ad libitum. Experimental schedule and rat groups are summarized in Tables S1 and S2. 

Maternal separation


The day of delivery was designated postnatal day (PND) 0. A separate group of rat pups were not handled at any time apart from the weekly change of bedding material. Within each strain, litters were randomly assigned to one of the following procedures: no handling or maternal separation (MS) for 180 min/day. On PND 2 the pups were sexed (only male rats were included in the study) and culled into litters of 8-10 pups and randomly assigned to MS for 180 min per day (10:00-13:00 hours). The separation procedure took place from PND 2-14 (Plotsky and Meaney, 1993) (see Table S1) and was as follows: upon leaving the nest, the dam was placed in another cage and the rat pups were moved as a litter into a neonatal incubator with fresh sawdust. The incubator was set to maintain an ambient temperature of 32±0.5 (C (PND 2-5) or 30±0.5 (C (PND 6-14) in order to prevent metabolic changes caused by change of body temperature. Upon returning the pups to the nest, the dam was returned to the home cage. One caretaker was responsible for the separations and the changing of half the bedding material once weekly. All pups were weaned on PND 22 and from then onwards kept 4-5 rats/cage (single gender) under standard conditions with free access to rat chow and tap water ad libitum in a 12-h light–dark cycle (lights on at 07:00 hours) until adolescence. The studies were approved by Stockholm’s Ethical Committee for Protection of Animals and were conducted in accordance with the Karolinska Institutets Guidelines for the Care and Use of Laboratory Animals.  

Drug treatment

On PND 43 half of the animals in each group (see Table S2) were randomly assigned to 30-day dietary treatments where either escitalopram (Esc) (0.34 g/kg chow for the first 3 weeks, 0.41 g/kg chow during the rest of the experiment) or vehicle had been admixed to food pellets (diet prepared by Lactamin AB, Sweden, according to instructions from H. Lundbeck A/S, Denmark). The administered Esc dose was approximately 25 mg/kg rat weight/day. Animals were kept on their respective diet until the end of the experiment on PND 73.

Electrophysiology

The electrophysiological methods used to record excitatory synaptic transmission and plasticity of transmission in the CA1 area of the dorsal hippocampus in vivo were essentially those described previously (Shakesby et al., 2002). Briefly, rats were housed 4 per cage in a Scantainer (Denmark) for a period of at least one week before treatment with drug or vehicle in the lab chow. The animals were housed under a 12-h light–dark cycle with the room temperature maintained between 19-22 oC. Prior to surgery animals were anaesthetized with urethane (ethyl carbamate; 2.1 g/kg i.p.) and core temperature was maintained between 36-38 °C. Monopolar recording electrodes and bipolar stimulating electrodes were made from twisted teflon coated tungsten wire (625 m internal diameter, 750 m external diameter). The recording electrode was positioned 3.4 mm posterior to bregma and 2.5 mm lateral to midline. The stimulating electrode was positioned 4.2 mm posterior to bregma and 3.8 mm lateral to midline. A screw which acted as a reference electrode was positioned 8.0 mm anterior to bregma and lateral on the opposite hemisphere (left) to that used for electrode implantation. Electrophysiological criteria were used to determine the optimal electrode placement. Field excitatory postsynaptic potentials (EPSPs) were recorded from the stratum radiatum following stimulation of the Schaffer collateral-commisural pathway.

An hour after electrode implantation an ‘input-output’ curve was constructed by measuring the average amplitude of four responses evoked by stimuli increasing in intensity in 1 mA steps, over a 2-10 mA range. Baseline excitability was measured as the stimulus current required to evoke a 50% maximum EPSP and the magnitude of the maximum response. Test EPSPs were evoked by a single square wave pulse of current at low frequency (0.033 Hz, 0.1 ms duration) and an intensity that evoked responses of between 50-55% maximum EPSP amplitude. Paired-pulse facilitation was recorded at inter-pulse intervals of 40, 80 and 120 ms at the test pulse intensity. The HFS protocol to induce LTP comprised 10 trains of 20 pulses, inter-pulse interval of 5 ms (200 Hz) and inter-train interval of 2 s. The intensity of stimulation was raised to give 75% of maximum EPSP amplitude for the HFS. The magnitude of potentiation was expressed as the % pre-HFS baseline EPSP amplitude±s.e.m. The experiments were licensed by the Department of Health and Children, Ireland.

Preparation of synaptosomes

Animals were killed by decapitation at the end of the experimental schedule (Table S1); hippocampi were quickly excised on ice. Purified synaptic terminals (synaptosomes) were prepared essentially as in (Dunkley et al., 1986), with minor modifications (Bonanno et al., 2005). Brain areas were homogenized by using a glass-Teflon Potter tissue grinder (clearance, 0.25 mm) in homogenization buffer, 0.28 m sucrose, 10 mm Hepes (pH 7.4), 0.1 mm EGTA, 20 mm NaF, 5 mm Na2PO4, 1 mm Na3VO4 and 2 (l/ml protease inhibitor cocktail (Sigma Aldrich, St Louis, MO, USA) and centrifuged (5 min; 1000 g at 4 °C) to remove nuclei and debris, and the supernatant was gently stratified on a discontinuous Percoll gradient (2, 6, 10, and 20% v/v in Tris-buffered sucrose) and centrifuged at 33500 g for 5 min. The layer between 10 and 20% Percoll (synaptosomal fraction) was collected and washed by centrifugation. Synaptosomes were resuspended in lysis buffer: 120 mm NaCl, 20 mm Hepes (pH 7.4), 0.1 mm EGTA, 0.1 mm DTT, containing 20 mm NaF, 5 mM Na4P2O7, 1 mm Na3VO4, and 2 (l/ml protease inhibitor mixture (Sigma Aldrich). Purified synaptosomes were previously characterized as to protein markers (Barbiero et al., 2007).

Western blot analysis

Western blots were carried out as previously described (Bonanno et al., 2005), by incubating PVDF membranes containing electrophoresed proteins from synaptosomes (10 (g) with polyclonal antibodies for NR1 1:1000, GluR1 1:3000 and GluR2/3 1:1000 (Chemicon International, Temecula, CA, USA) and monoclonal antibody for (-actin 1:5000 (Sigma Aldrich). The membranes were blocked with 5% milk or 5% BSA and incubated with primary antibody. Following incubation with peroxidase-coupled secondary antibodies, protein bands were detected by using ECL (Amersham Biosciences, Piscataway, NJ, USA) or Super Signal Dura West (Pierce Biotechnology Inc., Rockford, IL, USA). All protein bands used were within linear range of standard curves, and normalized for (-actin level detected in the same membrane. Quantity One software (BioRad Laboratories, Hercules, CA, USA) was used for standardization and quantitation, as previously reported (Bonanno et al., 2005). 
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