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	Protocol Step
	Comment
	Requested Change (highlight in bold)

	1. 
	Name
	Philip A. Adeniyi

Adeniyi P.A
	Add initial

	2. 
	All through the text
	in vivo, ex vivo
	in vivo, ex vivo 

	3. 
	Introduction
	
	

	4. 
	
	1.1 NOTE: To demonstrate this protocol, eYFP and hChR2 were expressed in VTA glutamate neurons using AAV5-mediated transfection under a CaMKIIα promoter (Figure 1). Cre-lox recombination can also be used for this step.
	(Move text)

Add to note in section 3:
 NOTE: This section describes the process for AAV injection into the VTA of adult C57BL/6 mice (23–27 g). The described method can be used for AAV injection into any brain region using standard stereotactic apparatus and appropriate coordinates. To demonstrate this protocol, eYFP and hChR2 were expressed in VTA glutamate neurons using AAV5-mediated transfection under a CaMKIIα promoter (Figure 1). Cre-lox

	5. 
	2.3
	Clean the incision area with saline, then expose the calvaria
	Clean the incision area with iodine solution, then expose the calvaria

	6. 
	3.5
	Use a micromanipulator to the syringe needle stereotactically into the desired depth (DV coordinate). After lowering the needle to the desired
	Use a micromanipulator to lower the syringe needle stereotactically into the desired depth (DV coordinate). After lowering the needle to the desired

	7. 
	3.6.3
	Allow the needle to remain in place for 15 min after AAV injection. This will allow for diffusion and reduce the backflow.
	Allow the needle to remain in place for 15 min after AAV injection. This reduce diffusion and backflow.

	8. 
	3.8
	Apply topical antibiotics and analgesia as a part of post-operative care. Place mice on warm padded platforms and monitor the animal until awake.
	Administer antibiotics and analgesia as a part of post-operative care. Place mice on warm padded platforms and monitor the animal until awake.

	9. 
	4.1
	CAUTION: Urethane is carcinogenic and must be handled cautiously while wearing protective gear. Also, administering urethane anesthesia at this concentration is non-survival surgical procedures.
	CAUTION: Urethane is carcinogenic and must be handled cautiously while wearing protective gear. Also, administering urethane anesthesia at this concentration is non-survival.

	10. 
	4.2
	4.2. Affix the head of the animal on a stereotactic frame as described previously (step 2.2, Figure 3A). Perform a craniotomy to expose the dura (Figure 3A). Use a drilling tool (bit size: 0.8 mm, speed: 15,000 rpm) to remove part of the parietal bone (3mmX4mm).
	4.2. Affix the head of the animal on a stereotactic frame as described previously (step 2.2, Figure 3A). Perform a craniotomy to expose the dura (Figure 3A). Use a drilling tool (bit size: 0.8 mm, speed: 15,000 rpm) to remove part of the parietal bone.

	11. 
	4.4
	Bore a hole in the frontal bone (bit size: 0.8 mm, speed: 10,000 rpm) to hold the ground screw (pan head Phillips screw; M0.6 x 2.0 mm).
	Bore a hole in the occipital bone (bit size: 0.8 mm, speed: 10,000 rpm) to hold the ground screw (pan head Phillips screw; M0.6 x 2.0 mm).

	12. 
	4.5
	Connect a ground wire such as a stainless-steel ground wire (33 G) was used.
	Connect a stainless-steel ground wire.

	13. 
	4.6
	Mount the optical fiber and recording neural electrode shank on 10 μm-range and 1 μm-range micromanipulator, respectively.
	Mount the optical fiber and recording neural probe on 10 μm-range and 1 μm-range micromanipulator, respectively.

	14. 
	4.7
	At co-ordinates AP: -3.08 mm ML: 0.5 mm, lower the 2.5 mm diameter fiber optic cannula into the VTA.
	At co-ordinates AP: -3.08 mm ML: 0.5 mm, lower the 400μm diameter optic fiber into the VTA.

	15. 
	4.7.1.
	Before lowering the cannula, connect the fiber optic cable (with stainless steel or ceramic ferrule) to a fiber-coupled LED source.
	Before lowering the optic fiber, connect the ferrule to a fiber optic cable (with stainless steel or ceramic ferrule) linked to a fiber-coupled LED source.

	16. 
	5.3 (new bullet)
	Insert coordinate for the hippocampus
	5.3. Using a micro-manipulator, position the electrode contact sites in the pyramidal cell layer of the CA1 (AP: -1.94mm, ML: +1.0mm, DV: +1.1 to 1.2mm).

NOTE: The optic fiber and electrode can be positioned in other desired brain regions for photostimulation and recording.

	17. 
	6.4
	For single-unit recording, set the upper and lower cutoff frequencies to 300 Hz and 5,000 Hz respectively. Change the amplifier sampling rate to 30 KHz/s.
	For single-unit recording, set the upper and lower cutoff frequencies to 300 Hz and 5,000 Hz respectively. Change the amplifier sampling rate to 30 kS/s.

	18. 
	7.2
	On the amplifier controller software, click Run to detect neural spikes in the hippocampus or desired brain area. If necessary, adjust the electrode depth to detect viable and active neurons (not more than 100 μm below the cell body layer).
	On the amplifier controller software, click Run to detect neural spikes in the hippocampus or desired brain area. If necessary, adjust the electrode depth to detect viable and active neurons.

	19. 
	7.3
	Perform transcardial perfusion with 10 mM PBS (~60 mL), followed by 4% phosphate-buffered paraformaldehyde (PB-PFA, ~60 mL).


	Perform transcardial perfusion with 10 mM PBS (~15 mL), followed by 4% phosphate-buffered paraformaldehyde (PB-PFA, ~10 mL).

	20. 
	8.1
	Converter the .rhd file into Nex5 output format.
	Convert the .rhd file into Nex5 output format.

	21. 
	Figure 1
	The dimension is too large. 
	Pls reduce the size

	22. 
	Figure 2
	AAV label on image is not correct. The AAV designation in caption is correct.
	Corrected image has been added

	23. 
	Figure 3
	Arrows added to the text labels. Text labels re-positioned for clarity.
	Corrected image has been added

	24. 
	Figure 6
	(a). AAV label on image is not correct. The AAV designation in caption is correct.

(b). Figure 6: Representative fluorescence images demonstrating the expression of AAV-CamKII-ChR2-eYFP in the hippocampus.
	(a) Corrected image has been added.

(b). Figure 6: Representative fluorescence images demonstrating the expression of AAV-CaMKII-ChR2-eYFP in the hippocampus.

	25. 
	Figure 7
	Graph A: Unit has been changed to match software display (Hz)
	spikes/sec

	26. 
	9.4 (NOTE)
	NOTE: In the current protocol, slices containing the closed part of the hippocampus (rostral) or VTA/open part of the hippocampus (caudal)

were selected. Brain slices containing the VTA/hippocampus can also be processed for immunofluorescence detection of other proteins in the AAV-labeled neurons.
	NOTE: In the current protocol, sections containing the closed part of the hippocampus (rostral) were selected to demonstrate AAV-labeled terminals in the DG, CA3, and CA1.

	27. 
	Representative results
	Successful anterograde labeling of presynaptic VTA glutamate projections in the hippocampus was also verified by eYFP detection in

the layers of the DG, CA3, and CA1 (Figure 6a–d).
	Successful anterograde labeling of presynaptic VTA glutamate projections in the hippocampus was also verified by eYFP detection in

the layers of the DG, CA3, and CA1 (Figure 6a–d; Movie 2).

	28. 
	Discussion
	This was seen as a significant increase in the firing rate and burst rate during

the photostimulation epoch (Figure 7a–b).
	Photostimulation of VTA glutamate neurons led to a significant increase in CA1 firing rate and burst rate during the photostimulation epoch (Figure 7a–b).
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	30. 
	Movie 2
	Insert caption 
	Movie 2 and Movie 3: 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.
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