
Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that
there are no spelling or grammar issues. 
Done.
2. Please provide an institutional email address for each author. 
Done.
3. Please define all abbreviations before use (IPTG). 
Done.
4. 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.
For example: Superdex, Thermo Mixer, ClipTip Pipette Tips, V&P Scientific,
Typhoon FLA- 7000 Phosphor-imager, ImageQuant.
Corrected.
5. Line 90: Please include more details on transformation. 
The details are added now.
6. For SI units, please use standard abbreviations when the unit is preceded by a
numeral. Abbreviate liters to L to avoid confusion. Examples: 10 mL, 8 μL, 7 cm2
(Lines: 72, 79, 80,93, 112, 115, 116,120,122, 124, etc. 
Done.
7. Line 97/ 107/186: For time units, please use abbreviated forms for durations of
less than one day when the unit is preceded by a numeral. Do not abbreviate day,
week, month, and year. Examples: 5 h, 10 min, 100 s, 8 days, 10 weeks 
Done.
8. Line 132: Please mention how many fractions are collected. How long are the
fractions collected? 
Done.
9. Line 140-145: Please remove the embedded table from the manuscript. All tables
should be uploaded separately to your Editorial Manager account in the form of
an .xls or .xlsx file. Each table must be accompanied by a title and a description after
the Representative Results of the manuscript text. 
Done.
10. Line 175: Please specify the duration for which the lysates are placed on ice.
Done.
11. 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. Details of the methodology should not be in
the Figure Legends, but rather the Protocol (Figure Legends for Figure 2 and Figure
3). 
Done.
12. Please do not use the &-sign or the word “and” when listing authors. Authors
should be listed as last name author 1, initials author 1, last name author 2, initials
author 2, etc. End the list of authors with a period. Example: Bedford, C. D., Harris,
R. N., Howd, R. A., Goff, D. A., Koolpe, G. A. Quaternary salts of 2-
[(hydroxyimino)methyl]limidazole. Journal of Medicinal Chemistry. 32 (2), 493-503
(1998). Title case and italicize journal titles and book titles. Do not use any
abbreviations. Article titles should start with a capital letter and end with a period and
should appear exactly as they were published in the original work, without any
abbreviations or truncations
Done.
13. Please remove the embedded figure(s) from the manuscript. All figures should
be uploaded separately to your Editorial Manager account. Each figure must be
accompanied by a title and a description after the Representative Results of the
manuscript text. 
Done.

14. Figure 2: please use standard abbreviations when the unit is preceded by a
numeral. Abbreviate liters to L to avoid confusion. Please use the standard
abbreviations for time units Examples: 10 mL, 8 s. 
Done.
____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The manuscript by Schicketanz and colleagues is an easy-to-follow description of
the DRaCALA approach. I have a few suggestions.
Major Concerns:
L233 It is disturbing that both false positives and "true" targets can yield variable
results. Of your 12 new targets, how many of them have been validated, by for
instance, L236 purification of "the potential target proteins to test if they indeed bind
to (p)ppGpp or not."? I suggest adding more clarification and discussion on this topic.

Not all proteins could be expressed in soluble form and with decent amounts. If the concentration of the protein is just below the Kd value, one will expect to see variable binding results even for the true targets. This is a known caveat for DRaCALA technique and also why one should purify the potential proteins to homogeneity and confirm the binding again by using higher concentrations of the proteins. All of the 12 identified new targets were purified to homogeneity and confirmed this way for their genuine binding/degrading of the (p)ppGpp, as shown in our 2018 mBio article (PMCID: PMC5845004). Amendment is made in the text to clarify this further.

Minor Concerns:
Fig 1 change decided to divided
Corrected.
L270 "3C" should read "3B,C" 
Corrected.

Reviewer #2:
Manuscript Summary:
This manuscript describes how to perform DRaCALA assays for the detection of
protein:small molecule interactions. The manuscript also provides example data,
using the model organism Escherichia coli.

Major Concerns:
Please add more detail about how the binding fraction is calculated. Are any no
binding/free ligand controls used?
Actually, please add some information on what controls (positive or negative)
could/should be performed with this assay. 
Before performing large scale DRaCALA screening, one should test with both negative and positive controls, to make sure the screening conditions actually work as expected. When such an optimal condition is found, we found unnecessary to include them in the actual screening of each plate. This is firstly because the screening procedure is very short. Secondly, the majority of the proteins in a plate is expected to not bind to (p)ppGpp and therefore they serve as negative controls when quantifying the binding fractions (Figure 3). This has been added in the Result and Discussion.
Also what is meant by 'substantially
higher' (section 5, lines 209/210).
The cutoff value can be arbitrary, but in general a binding fraction higher than 0.06 is considered substantially high, although this also varies with each of the plates one obtains. Rephrased.

Figure 3 also needs some clarification. The ability to distinguish true
positive/negative hits is critical - and not currently clear. It is difficult to tell on the
graphs which bar corresponds to which label. Please make the x-axes more clear. I
would also recommend using coloured circles to highlight particular positive wells
and negative wells (in different colours). In particular, examples of false positives
should be highlighted in panels B,C. Squinting at the graph, I thought perhaps the
false positives were G1 and G4 - but these (by eye) look identical to me in panels
B,C? 
Similarly, why is HflX considered a 'true positive' when it is is not replicated
between panels B&C?
The Figure 3 is improved now.
The wells that show consistently high binding fractions are probably true positives, while those that show both high and low binding fractions in two replicates are possible true targets. The reason for the latter is that, not all proteins could be expressed in soluble form and with decent amounts. If the concentration of the protein is just below the Kd value, one will expect to see variable binding results even for the true targets, which is the case of HflX (we were unable to purify soluble HflX in large quantity). To discriminate, one should purify the latter ones (and actually also the former ones) separately and confirm the binding again with high concentrations of the proteins. So, large scale DRaCALA screening using whole cell lysates, to the most, will indicate whether a protein is a target of ppGpp or not. One still needs to confirm by using pure proteins. These have been added in Results and Discussion.

In the discussion of limitations, either expand or at least refer people back to
reference 9 for more info on limitations..
Referred to ref 9.

Minor Concerns:
needs further proof-reading/copy-editing. 
Done
Please provide complete figure legends for Figures 2 and 3. 
Done
Please label panel 3c.
Done

Reviewer #3: 
Manuscript Summary:
Dracala is a powerful method to identify protein-ligand parners, especially
nucleotides that can be made in radiolabeled form. This article is a nice
demonstration of the method and will make the method accessible to others.
Major Concerns:
None
Minor Concerns:
The original manuscript on Dracala has several names on it. It therefore does not
serve the scientific process well to specifically state that Dracala was invented by
Vincent T. Lee. It should be Invented by "Vincent T. Lee and co-workers". This is
how proper scientific attribution should be given. 
Thanks. Done.

Reviewer #4:
Manuscript Summary:
This manuscript describes the steps necessary to conduct an ORFeome binding
screen using DRaCALA. The authors write out the steps to generating lysates, how
to create the radiolabeled ligand, (p)ppGpp, using purified enzymes and 32P-GTP,
and how to perform a DRaCALA. In the introduction, the authors explain the efficacy
and importance of this protocol and cite a detailed methods paper from the lab of the
originator of DRaCALA as a companion to this piece. In the discussions, the authors
nicely summarize some of the major advantages and disadvantages of DRaCALA as
compared to use of capture compounds. Overall, the methods are easy to follow and
fairly clear. I have a few minor concerns that would aid in clarity.
Major Concerns:
I have no major concerns as the manuscript is by and large sufficiently detailed.
Minor Concerns:
-In the introduction (line 48-50) the writing implies that DRaCALA differentiates
based on size. It is not size, but rather ability to be immobilized on nitrocellulose.
Rephrased to clarify.

-lines 90-92 - was antibiotic used? 
Added.
-line 105 - how much protease inhibitor? 
1 tablet per 40 mL buffer. Added.
-line 143 - Rel - is it also 4 μL final? 
4 μM final. Added. 
-line 148/155 - tiny nitpick that 95C is not boiling 
Rephrased.
-line 163/193 - do you wrap the TLC plate and nitrocellulose in plastic before putting
it on the screens? Or do you do something else to prevent accidental contamination
with radioactivity? 
The former one, added now. 
-line167 - "large scale" is somewhat unclear. It would also be useful to know what
volume of 32P-labeled ligand you need to screen 1 plate of a library. Do heating
times remain the same for higher volume?
The heating was the same and shown to be enough to heat denature the proteins. The details of the large scale reactions are added now.
-line 184 - is it tissue paper or do you use filter paper or a paper towel? 
It is tissue paper.
-line 265 (and maybe include in section 1) - how do you determine "good"? Is there
an expression test step you conduct to verify a good library?
A good library shall express the majority (ca. >80%) of the proteins of an organism in decent amount and in soluble forms. For a new library, ideally one should test if the majority of the proteins are expressed to decent levels. Such a test also allows the researchers to evaluate the coverage and effectiveness of the DRaCALA screening results. This has been added in the Discussion section.

-Figure 2 legend, the last sentence is hard to follow. 
-Figure 2 and 3 legends should have at least a brief summary, even if the text
provides the main information. 
More detailed legends are added. 
-The figures are a bit difficult to follow and there are a few typos. In 1B consider not
using a semicolon to separate A and S since it is confusing. 
Corrected.
In figure 2, the arrows
and layout make it hard to follow the path. Consider setting up the parallel
culture/lysate path and the 32-P (p)ppGpp synthesis in two parallel vertical paths that
lead to the screen. There are some arrows that just lead to more arrows rather than
a graphic or text, which looks strange. 
Improved.
Also, are any of the figures used in fig 2
copyrighted? They look like they were pulled from supplier webpages.
Improved.
-As noted, some copyediting of the manuscript and figure is required (for example,
some buffer names are bold and some are not, periods are on some lines and not
others, decided rather than divided in fig 1, u in place of μ in fig 2
Proofread and improved.
