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Dear Author(s),

This document is divided into a number of sections in which you can add your comments to the video, voiceover, and online text/PDF.   Please be aware that our policy is to do a single complimentary revision, so it is critical that all participants in this project offer their comments collectively.   In addition, please make sure that your comments are easily interpreted and transparent. 

Have fun!

Protocol Name: 
Direct Gene Knock-out of Axolotl Spinal Cord Neural Stem Cells via Electroporation of CAS9 Protein-gRNA Complexes
#59850
Date: 

12.06.2019
Authors and Affiliations

Please fill in any missing author information not included in the video.
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Video Comments

Please fill in any comments you wish to make using the table below using the example as a guide.  If you need more space to write, please do so below the table.  DO NOT ADD CORRECTIONS TO THE NARRATION HERE.  PLEASE DO THIS IN THE AUDIO COMMENTS SECTION.

	
	Time code
	Comment
	Requested Change

	1.
	1:04
	The injected animal here is flooded with the injection mix. We did a second shot for a different animal which is much better, however it was not a shot through the microscope eyepiece. Can we see the footage of the second animal to compare and then decide?
	

	2.
	1:13
	Text change. Original:

“II. CRISPR Associated Protein 9 (CAS9)-genomic RNA (gRNA) Ribonucleoprotein (RNP) and Agarose Plate Preparation”
	Change to:

“II. CAS9-gRNA Ribonucleoprotein Mixture and Agarose Plate Preparation”

	3.
	4:30
	Text change. Original:

“V. RNP Injection”
	Change to:

“V. CAS9-gRNA Ribonucleoprotein Mixture Injection”

	4.
	4:33
	Not enough focus on animal getting sedated
	Replace with footages of animal being flipped in water and having no reaction

	5.
	5:42
	Same as point 1
	

	6.
	6:01
	There is too much of moving the animal around in the dish.
	Remove the footage of moving the animal around in the dish. If time is needed for the voice over, please replace with footage or stills of the animal already correctly in place in the agarose

	7.
	7:11
	Text change. Original:

“VIII. Results: Representative Knock-Out Effects in Axolotl Spinal Cord Neural Stem Cells (NSC)”
	Change to:

“VIII. Results: Representative Knock-Out Effects in Axolotl Spinal Cord Neural Stem Cells”

	8.
	6:52
	Not enough focus on the spinal cord
	Replace with higher magnification footages of the spinal cord through the microscope (we should have this)

	9.
	8:20
	Scientists’ statements are redundant 
	Remove Liquan’s statement here
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Audio Comments

This section is used to specify the changes that need to be made to the narration.   Please follow the example below as a guide to list your changes. If there is a pronunciation change, please provide a phonetic pronunciation key.  

	
	Time code
	Comment
	Step(s) in Shotlist 
	Rewritten Text or Corrected Pronunciation (highlight in bold)

	1.
	1:16
	Original:

To prepare the CAS9 (cass-nine) guide RNA, mix 5 micrograms of CAS9-nuclear localization sequence protein, 4 micrograms of guide RNA, and 0.9 microliters of 10x CAS9 buffer [1].
	2.1
	Rewritten:

To prepare the CAS9 (cass-nine) guide RNA ribonucleoprotein mixture, mix 5 micrograms of CAS9-nuclear localization sequence protein, 4 micrograms of guide RNA, and 0.9 microliters of 10x CAS9 buffer [1].

	2.
	1:30
	Original:

Then bring the total volume to 10 microliters with nuclease-free water [1] and store the CAS9 guide RNA mixture at minus 80 degrees Celsius if not used immediately [2].
	2.2
	Rewritten:

Then bring the total volume to 10 microliters with nuclease-free water [1] and store the CAS9 guide RNA ribonucleoprotein mixture at minus 80 degrees Celsius if not used immediately [2].

	3.
	4:32
	Original:

To inject the ribonucleoprotein, flip the axolotls to be injected upside down in the water to confirm sedation [1-TXT] and use ring forceps to transfer one animal onto a bed of silicon with the left side of the animal facing up and the tail pointing to the right [2].
	5.1
	Rewritten:

To inject the ribonucleoprotein mixture, flip the axolotls to be injected upside down in the water to confirm sedation [1-TXT] and use ring forceps to transfer one animal onto a bed of silicon with the left side of the animal facing up and the tail pointing to the right [2].

	4.
	7:53
	Original:

Quantification of SOX2-positive cells in spinal cord tissue section samples reveals a significantly-reduced number of SOX2-expressing cells in CAS9-Sox2 genomic RNA electroporation knockout animals, indicating that this method leads to an efficient and highly penetrating gene knock-out in beta-three-tubulin-positive spinal cord neural stem cells
	8.2
	Rewritten:

Quantification of SOX2-positive cells in spinal cord tissue section samples reveals a significantly-reduced number of SOX2-expressing cells in CAS9-Sox2 guide RNA electroporation knockout animals, indicating that this method leads to an efficient and highly penetrating gene knock-out in beta-three-tubulin-positive spinal cord neural stem cells
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Online Text/PDF Protocol

Please use this table to address changes that need to be made to the online text/PDF document. Both the online text and PDF are generated from the HTML template of your article. Since the PDF is generated from the HTML by our conversion software, it may contain formatting errors. For major structural changes or more than 10 spelling or grammatical mistakes, we will require re-upload of the entire document.     

	
	Protocol Step
	Comment
	Requested Change (highlight in bold)

	1.
	Introduction paragraph 1
	After spinal cord injury (i.e., from a tail amputation),
	After spinal cord injury (e.g.., from a tail amputation),

	2.
	Introduction paragraph 2
	Due to advances in the CRISPR-Cas9 gene knock-out technique, performing knock-outs to decipher gene function has become easier and been shown to have broad applicability in various species,
	Due to advances in the CRISPR-Cas9 gene knock-out technique, performing knock-outs to decipher gene function has become easier and has been shown to have broad applicability in various species,

	3.
	Introduction paragraph 2
	This is likely due to the RNP being smaller in size than plasmid vectors, its allowance of DNA breaks to be made immediately, and protecting of the gRNA from RNA degradation.
	This is likely due to the RNP being smaller in size than plasmid vectors, its ability to create DNA breaks to be made immediately, and protecting of the gRNA from RNA degradation.

	4.
	Introduction last paragraph
	Therefore, an injection of the CAS9-gRNA complex into the central canal, followed by electroporation, allows delivery to spinal cord NSCs to the desired region at a specific time
	Therefore, an injection of the CAS9-gRNA complex into the central canal, followed by electroporation, allows delivery to spinal cord NSCs in a desired region at a specific time

	5.
	2.2
	Allow the plates to solidify at room temperature (RT). Store plates at 4 °C if not used immediately
	Allow the plates to solidify at room temperature (RT). Store plates at 4 °C if not used immediately

	6.
	2.3
	Using surgical scalpels, cut the agarose plate to make a slit for holding the tail straight, as well as, a well for fitting in the body of the animal, and two extra wells for placing the electrodes
	Using surgical scalpels, cut the agarose plate to make a slit for holding the tail straight, as well as, a well for fitting in the body of the animal, and two extra wells for placing the electrodes (Figure 1E).

	7.
	3.2
	Submerge the electrodes in a beaker of PBS before and in between electroporation.
	Submerge the electrodes in a beaker of DPBS before and in between electroporation.

	8.
	5.1
	Configure the pneumatic pump. Set the hold to 0.5 psi, eject to 2 psi hold, and duration to gated.
	Configure the pneumatic pump. Set the hold to 0.5 pounds per square inch (psi), eject to 2 psi hold, and duration to gated.

	9.
	6.7
	If the capillary become clogged by tissue, clear it by ejecting into water at higher pressures.
	If the capillary becomes clogged by tissue, clear it by ejecting into water at higher pressures.

	10.
	8.1
	Fix the tail of the electroporated animal. Perform a cross-section of the tail followed by immunohistochemical staining to assess efficiency of the knock-out at the protein level.
	Fix the tail of the electroporated animal. Make cross-sections of the tail followed by immunohistochemical staining to assess the efficiency of the knock-out at the protein level.

	11.
	Representative results paragraph 1
	TUJ1 (staining for B3-tubulin) is a marker for neurons and was not expressed in NSCs, and SOX2- TUJ1- cells surrounding the central canal were considered to be cells harboring Sox2 deletions.
	B3-tubulin (stained with TUJ1) is a marker for neurons and was not expressed in NSCs, and SOX2- TUJ1- cells surrounding the central canal were considered to be cells harboring Sox2 deletions.

	12.
	Discussion paragraph 2
	This is likely due to smaller size of the RNP complex compared to plasmids, as well differential codon usage affecting expression of the CAS9 protein from plasmids derived from mammalian systems.
	This is likely due to smaller size of the RNP complex compared to plasmids, as well as differential codon usage affecting expression of the CAS9 protein from plasmids derived from mammalian systems.

	13.
	Materials list
	Many unexpected question marks throughout the list
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