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This movie demonstrates the setting of the recording controller to capture single-unit activity (300Hz-5,000Hz) in continuously recorded neural spike train and time stamp of the light pulse train. Also, to demonstrate the time stamp for stimulus triggers through the TTL pulse. The BNC splitter illustrated in Figure 4b simultaneously triggers the LED driver (pulse train) and stamps the recording through the DIGITAL IN of the amplifier.

Step 6.10; NOTE
00:00 to 00:16: Selecting the recording file format and changing a file name.
Step 6.3
00:18 to 00:24: Switch to the port for the connected head stage. In the current protocol, the 32-channel head stage is connected to port D of the amplifier. If more than one head stage is connected to different ports, the channels can be inspected by switching between the ports on the amplifier controller software.  If the electrode has fewer channel count than the head stage, click on “disable all channels”.  In the current protocol, a 4-channel electrode was used. The active channels are 14, 15, 16, and 17 in port D. In the amplifier controller set up (left), click on waveforms and select the appropriate number of channels to be displayed on the screen. Here, D-14 to D-17 was selected and enabled using the spacebar. You can also enable the channels by clicking on the Enable/Disable button. 
Step 4.7.2-4.7.3
00:34 to 00:39: This section demonstrates how to capture the TTL time stamp for synchronized neural recording and light pulse trigger timestamp. Click on the digital in port and enable DIGITAL-IN-01. This must correspond with the BNC connection on the amplifier DIGITAL IN ports. Here, the BNC cable was connected to the digital IN port 1. As such, DIGITAL-IN1 was selected in the amplifier controller. 
Step 6.2, 6.4
00:39 to 01:03: Adjust the time scale and voltage scale for appropriate waveform display. Also, select the sampling rate. It is important to note that a higher sampling rate and the number of channels will increase the file size. 
Step 6.4
01:03 to 01:12: Set the amplifier bandwidth for single-unit recording.  Here, we used 300Hz-5,000Hz cut off frequency for single-unit recording. 
Step 6.5
01:12 to 01:25: For spike sound, click on Analog Out/Audio and enable the Analog port. Adjust the gain and silencer for optimum sound.   
Step 6.7
01:26 to 1:39: To synchronize amplifier recording and light pulse train, click on the configure panel and enable “show marker”. Switch to the appropriate channel that corresponds with the BNC connection. Re-inspect the ports to make sure the recording channels and Digital IN channel are enabled to capture neural spikes and light pulse time stamps.
Step 6.8
01:46 to 1:55: Next, click on spike scope to view waveforms that constitute the continuously recorded spike train. Use the mouse click to set the threshold for the waveforms to be displayed. Inspect the RMS to determine the noise level in your recording. Detecting the RMS level during the recording can help in setting the threshold during spike sorting. Viable spikes should be at least 4 times more than the RMS threshold  (μV).





Movie 1
Step 7.3
00:00 to 00:09: Continuously recorded spike train showing neural pikes detected on electrode channels and the spike scope window. The terode was positioned in the CA1 pyramidal layer of the hippocampus.
Step 7.4
00:09 to 00:17: Light On trigger through the TTL pulser (left upper corner) was displayed as timestamps (light blue lines) on the recorded neural spime train. Spike sound was also enabled.

Representative results (Anterograde tracing)
Movie 2-fluor_intext
Movie 3-fluor_intext
3D illustration of VTA glutamate terminals in the DG of a mouse. DAPI-blue: nuclear label in the granular cell layer (GCL); eYFP-Green: AAV labeled-VTA terminals in the DG hilus.
Movie 2-fluor_intext (22 secs): 3D and Z-focus view of AAV-labeled VTA terminals in the DG hilus and granular cell layer. 
Movie 3-fluor_intext: 3D and rotating view of AAV-labelled VTA terminals in the DG hilus and granular cell layer. 




