Editor

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.

This has been done.

2.  Please focus the manuscript on the protocol instead of a literature review.

We have emphasized the protocol, as requested by the Editor.

3. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials.

This has been done. We found one use of commercial language within our methods section for the representative results, which was the name of the manufacturer of the ELISA used. We have removed this from the manuscript.

4.  Please sort the Materials Table alphabetically by the name of the material.

This has been done.

5.  Please include an ethics statement before the numbered protocol steps, indicating that the protocol follows the guidelines of your institution’s human research ethics committee.

This has been done.

6. Please break up the protocol section into discrete sections that accurately describes the steps: Collection, storage, and processing/analysis, etc.

This has been done.

7. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc.

This has been done.

8. The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion

This change has been made

9.  Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?

We have added as much detail as we believe is necessary to complete the steps in the protocol.

10. Step 1.1.1: What is the patient inclusion/exclusion criteria? Please define second morning urine and catherization or provide references on this. Only mid stream catch is discussed.

We cannot specify what the appropriate inclusion and exclusion criteria are as this will be highly dependent on the specific question asked by each investigator. We have added the following line to clarify this point:

Inclusion and exclusion criteria should be decided based on specific study design.
		
We have further edited this point as clean catch and catheterization are the methods used to collect urine, and the other methods (random clean catch and 2nd morning urine) are descriptors of when the sample is collected, not how. Futher, we are hesitant to provide instructions on methods to catheterize a patient as this is an invasive medical procedure.  Instead, we have included the following text:

Catheterized urine collection should only be performed by those who have been appropriately trained to do so, and done with approval of the local IRB. We recommend collaborating with clinicians with appropriate training to obtain catheterized urine samples, or utilization of residual urine initially collected for routine clinical care.

11. Step 1.1.2: What clinical data is collected? Age/Gender/medical history?

The clinical data collected is highly reliant on the specific research question and study design. It is beyond the scope of this text to detail what may or may not be appropriate clinical data.

Step 1.1.6: Does centrifugation occur at 4 °C as well?

		It does not. We have added the following phrase to address this point:
			Centrifugation does not need to be at 4 °C

Step 1.1.7: What are the volumes of the aliquots and the size of the tubes used?

The volume of the aliquots, and corresponding size of the microcentrifuge tube, depends on the down-stream application. We cannot recommend a specific amount, as this depends on individual study design.  We have added the following comment to address this point:
The volume of the aliquots depends on the intended down-stream applications. Most ELISAs use a small amount of urine, and therefore a minimum of 0.5 mL is usually sufficient for each aliquot. However, much larger volumes of urine are needed for unbiased methodologies, such as mass spectrometry. We recommend identifying the minimum amount of urine needed for the planned experiments to ensure sufficient volumes.

Step 1.1.8: If removing the compounds here, how is this done?

We have removed this step as it is very uncommon and not done within the urinary biomarker literature that we are familiar with.

Step 1.1.14-1.1.18: Please note that to film these steps, we need more explicit details. The citation of manufacturer’s protocols cannot be filmed. ELISA results are presented in the results so this information on how to do so must be explicit in the protocol section.

We request leeway from the Editor regarding this point for several reasons. First, when we created the initial requested representative results, we used a commercial ELISA kit given that this is a very frequent and valid method for measuring urine biomarkers. Second, as each ELISA will be slightly different, we cannot provide a specific protocol that will work for every possible ELISA that a researcher may use. Finally, the focus of this manuscript is intended to be on the processing and storage side of urine samples for biomarker research rather than the measurement side. The current standard within this field of research is to use a validated, commercially-available ELISA to measure urinary proteins. To suggest otherwise would be a disservice to the readers.

11. Please include the details on NGAL usage in the protocol. This is represented in the results.

We used NGAL in the results as it is a common UTI biomarker within the literature, and therefore an appropriate example to be used in the requested result section. Inclusion of NGAL in the protocol is not appropriate as not all UTI researchers will be interested in this biomarker. We have modified the first section of the results to clarify this point:

To demonstrate the effect of various storage conditions on biomarker levels, we measured urine neutrophil gelatinase-associated lipocalin (NGAL) as a representative  biomarker of UTI9 in samples subjected to a variety of storage conditions.

12. Each Figure Legend should include a title and a short description of the data presented in the Figure and relevant symbols. The Discussion of the Figures should be placed in the Representative Results.

We have provided more of a description of the data in the figure legends.

13. Figure 1 presents a range of concentrations to use (2-20 mM boric acid or 1-10 mM NaN3) but the protocol specifies only one concentration (0.2 M boric acid or 10 mM NaN3). Please homogenize the written protocol details and the figure details.

This change has been made.

14.  Figure 1: For time units, use abbreviated forms for durations of less than one day when the unit is preceded by a numeral. Examples: 24 h, 10-20 min.

This change has been made.

15. Figure 2: Please include a space after NGAL in the y axis: NGAL (ng/mL) instead of NGAL(ng/mL)

This change has been made.

16. Figure 2/3: Please use SI abbreviations for milliliters: mL instead of ml.

This change has been made.

17. Please revise the table of the essential supplies, reagents, and equipment. The table should include the name, company, and catalog number of all relevant materials in separate columns in an xls/xlsx file. Please sort the Materials Table alphabetically by the name of the material.

This has been done

18. Regarding filming, please note that we cannot film the collection of the urine due to privacy concerns. Please ensure that the other protocol steps contain enough information to be filmed.

We completely understand, and agree, that urine collection should not be filmed. We have included sufficient detail in the protocol to help guide other researchers on the appropriate methods for urine collection and processing when performing biomarker studies. We apologize if this is insufficient for filming, but do not want feel that the inclusion of extra steps for the purpose of filming is warranted.

Reviewer 1:

1. Do the authors recommend obtaining a urinalysis (using dip stick even) prior to adding buffers and storage to be able to have this information on the urine samples?

This is a good suggestion by the review. While the use of the urinalysis data is dependent on study design, we agree that this is likely universally necessary. We have included the following line in the protocol to address this point:

Consider performing a urinalysis or urine dip stick on each sample prior to processing and storage if this data is not reliably available from the electronic health record.


2. Do the authors have a reference for using boric acid or NaN3 for storage?

We have added a reference to this poin in the protocol, and have also added the following line in the discussion to clarify that this is not a common step:

Although not commonly used within the UTI biomarker literature, if bacterial overgrowth is a concern and optimal storage conditions are not possible, , 1–10 mM sodium azide or 2–20 mM boric acid can be added to samples.9  



3. Can the authors replace "other" on line 124 with "others"

	This change has been made.

4. I believe you want to remove "to appropriately" on lines 136-137.

	Thank you for pointing this out. We have removed “to appropriately” as suggested.

5. Can the authors clarify "despite prior centrifugation" in line 252? Do they mean "even with prior...."?
	
We appreciate the reviewer’s request for clarity. We have edited the line in question as suggested by the reviewer.

6. Can the authors replace the first "considerations" on line 279 with another word? It seems awkward as written currently.

	We have replaced the word “considerations” with “properties”.

7.Figures 2 and 3: Can the authors adjust the Y axis label on a scale of 0-3?

This change has been made


Reviewer #2:
1. I think it would be helpful, if the title of the manuscript were more specific and indicated that this review summarizes the methodologies suggested to identify urinary protein biomarkers in urinary tract infections. In fact, line 284 states exactly this, so instead of explaining it at the end of the paper, I would put it in the title or abstract.

We appreciate this point made by the reviewer. We modified the first line of the abstract to explicitly state this, which now reads:

“There are several urinary proteins that show promise as novel markers of urinary tract infections.”
We also modified a later sentence in the abstract to read as follows:

“Here, we will review the literature regarding the effects of each stage of urine sample processing and report the effects of various conditions on urinary proteins.


2. Line 99: It would be helpful to suggest a number and volume for the aliquots.

	We have added the following line to the protocol to address this point:

“The volume of the aliquots depends on the intended down-stream applications. Most ELISAs use a small amount of urine, and therefore a minimum of 0.5 mL is usually sufficient for each aliquot. However, much larger volumes of urine are needed for unbiased methodologies, such as mass spectrometry. We recommend identifying the minimum amount of urine needed for the planned experiments to ensure sufficient volumes. The number of aliquots is also dependent on down-stream uses. Our practice is to reserve a minimum of 2 extra aliquots in the event that validation or other clarification of prior results is necessary.

3. Line 126: Would suggest running all samples in duplicates. Also, would suggest familiarizing oneself with the expected concentration of the protein in the urine to inform need for pre-dilution of the sample, if applicable.

We appreciate this reminder, as we had not included these details in the protocol. We added the following lines to address this point:

“We recommend running samples in duplicate. We also recommend becoming familiar with the expected concentration of the protein of interest to ensure that the protein levels within the samples fall within the range of the kit. If the expected level of protein exceeds the upper standard, we recommend dilution of the sample.

4. Line 137: There is a word missing after "appropriately".

	This line has been edited.

5. Line 152: Personally, I like to normalize to urine creatinine as it accounts for the concentration of the urine specimen. I would add a sentence to say something to this effect, if the kidney function is normal (then, the urinary creatinine concentration reflects the concentration of the urinary specimen).

We appreciate this point made by the reviewer, and have modified the line in question as follows:
	
“Traditionally, biomarker researchers have used urine creatinine as a method of normalization, especially in participants with normal renal function to account for urine concentration.”


