Response to Editorial and Reviewer Comments

Editorial comments:

1. Please take this opportunity to thoroughly proofread the manuscript…
I have proofread the manuscript and did not find any grammatical or spelling errors.  I did, however, note that the phosphorylase assay procedure (line 199 onwards in the revised manuscript) had been partially truncated when I was adjusting formatting immediately prior to initial submission.  Steps 2.5 through 2.9 have been added back.  Only one non-standard abbreviation is used, NDP kinase, which is defined at first use.  The other abbreviations used, such as ATP, NAD etc., are considered ‘standard’ per IUPAC-IUB and are typically used without further definition.

2. Please make sure the word count of the abstract is 150-300 words.
The abstract has been modified to address point 3, below, and is 160 words long.

3. Please revise the following lines to avoid overlap with previously published work…
Lines 14-15:  Addressed
Lines 103-105:  Addressed, see lines 110-113 in the revised manuscript
Lines 226-227, 233:  I have not changed the language here.  The technique of dialysis is being described.  Essentially the same language will inevitably appear in any discussion of dialysis: material is dialyzed for a time in a dialysis bag, then transferred to another receptacle for further processing.
589-590:  Addressed, see lines 630-633 in the revised manuscript.

4. Please ensure that all text in the protocol section is written in the imperative tense...
Addressed throughout. Text that could not be worded in the imperative has been moved into ‘Notes’.  Additional ‘caution’ statements have been added for use of caustic agents.

5. The Protocol should contain only action items that direct the reader to do something...
Addressed throughout the text.

6. Please note that your protocol will be used to generate the script for the video…
I believe that there is sufficient detail given in the protocol to allow easy replication.

7. In case you would like to include a few key steps for measurement of released glucose...
Agreed.  Some steps in glucose measurement would be good to show and have been highlighted accordingly.

8. Please sort the Materials Table alphabetically by the name of the material.
Addressed.  The table now in alphabetical order.



Reviewer’s comments

I thank the reviewers for their careful appraisal of the manuscript and the thoughtful suggestions for revision that they have provided.  Below, I address each point raised and detail how the manuscript has been modified in response.  

Reviewer 1

[bookmark: _GoBack]The reviewer pointed out that the methods discussed focus on the enzymes of eukaryotic glycogen metabolism, rather than glycogen metabolism in a more general sense.  I agree that this is the case and support changing the title of the manuscript to ‘Spectrophotometric methods for the study of eukaryotic glycogen metabolism’.

The reviewer asked if there were any issues with employing crude extract or semi-purified enzymes in the assays described.  Actually, most of the assays discussed were originally developed for use with crude extracts or partially purified enzymes.  I have added language to clarify this point (lines 671-672).  Language relating to the need to appropriately dilute cell extracts, and the requirement for additional control reactions when such samples are used, is already present in the manuscript (lines 673-679, 684-692, 698-704,714-716).

I indicated that allosteric effectors could be added to the buffers, should the enzyme under study require them (e.g. glucose-6-phosphate, in the case of glycogen synthase).  The reviewer questioned if such effectors might impact the activity of the auxiliary enzymes used in the assay.  This is an excellent point, which one must be cognizant of whenever a coupled enzyme assay is employed.  Using the coupling enzymes described in the manuscript, purchased from the sources specified, glucose-6-phosphate at the concentrations typically employed does not impact coupling enzyme activity.  Similarly, AMP can be added into the phosphorylase assay, at the concentrations typically used, without impacting coupling enzyme activity.  If other effectors are to be investigated, then suitable control experiments will be required to ensure that it is the enzyme under study, and not one of the auxiliary enzymes, that is impacted.  A clarifying note to this effect has been added to the text (lines 545-547).  

Regarding the source of glycogen, yes, there are differences in the rate at which different glycogen synthases and phosphorylases act upon glycogen from different sources.  Work in my own laboratory uses oyster glycogen as a ‘standard’ since the enzymes that we study show good activity towards this substrate and it is relatively inexpensive.  As the reviewer suggested, I have added notes to the text to clarify the need to investigate different forms of glycogen (lines 500-504, lines 555-557).

The modification of the assays for use in a plate reader format has both advantages and disadvantages.  We have used a plate reader ourselves for enzymatic glucose determinations very successfully, allowing rapid and highly parallel sample processing.  Other workers, such as Goselin et al. (Anal. Biochem. 220:92-97, reference 26 in the manuscript) have described 96-well plate assays for certain enzymes of glycogen metabolism.  Our experiences with the use of plate readers for kinetic analysis have been rather mixed, perhaps reflective of the instrumentation we were using, much reduced sample volumes, or even plate quality.  For the current manuscript, I chose to focus on the simplest possible approaches that still yield high quality data.

Reviewer 2

1.  The reviewer suggested inclusion of a brief sentence in the introduction about the relevance/importance of the study of glycogen metabolism.  Such a statement has been added (lines 30 to 35).
2.  The reviewer suggested adding an image, showing the different colors of glycogens with different degrees of branching.  Given the visual nature of the Journal, I believe this is an excellent suggestion.  However, while it is easy to see the difference between amylopectin/iodine and glycogen/iodine complexes by eye, a spectrophotometer is needed to detect the more subtle difference between, for example, oyster glycogen/iodine and rabbit liver glycogen/iodine complexes.  Therefore, I do not believe that it would be possible to capture an image that was helpful to a reader or viewer.  

