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9/21/2019
Dear Dr., Steindel,

Thank you for response to our manuscript submission. Below is highlighted all of the editor’s comments and our responses. In addition, we have revised lines 107-110, 115-118, 127-133, 136-148, 168-178, 188-190, and 200-203 (original submission numbering) to minimize textual overlap with a previous book chapter. Finally, we have identified a section of the manuscript that we feel is a key step in the protein purification and should be featured in the videography.
Reviewer #2: 
Minor Concerns:
1 The authors are using 'KRAS' and 'KRAS4b' interchangeably throughout the text. For example, 'KRas' is used in lines 45, 63, and 243, whereas 'KRas4b' is used in lines 67, 74, and 78. These are only handful of examples. Please be consistent, since KRas can also represent KRas4A.

· All KRAS has been replaced with KRAS4b


2 Figures do not have figure numbers. Makes difficult to read.

· Unsure of this issue – all figures have numbers


3 The strain of insect, Trichoplusia ni, is listed in line 393. This should come earlier such as in Intro or Protocol section.

· The following sentence was inserted ealier in the mthods, line 118. “See Gillette et al. (2019) for details about the Tni.FNL insect cell line and expression protocols that are beyond the scope of this report.”

4 Abstract (line 31) – KRASb4 should be KRAS4b.

· Corrected


5 Abstract (line 23) - The authors state KRas4b is mutated in 25% of human cancers. The authors should provide a citation for this %. Please make sure this '25%' is K-Ras-mutated cancer, not pan-Ras-mutated cancer.

· This has been modified to “KRAS4b, which is mutated in 22% of human cancers” and Prior et al, Cancer Research 2012, vol 72 p 2457-67 

6 Line 41/42: NRas and KRas also can be geranylgeranylated when farnesylation is inhibited. The authors should include "under the basal condition" at the end of 'farnesylated protein' in line 42.

· “under basal conditions” was inserted

7 Line 73: "(FMe)" should be included after "farnesylated and carboxymethylated C-terminus" since the authors do not describe what "FMe" stands for.

· This has been corrected


8 Line 495: Re-write the sentence. "This does not hold not true for native mass analysis.."

· This sentence has been written to clarify. “However, in native mass analysis where the protein is in its native folded conformation there are lower mass to charge ratios and higher concentration are required.”


9 The table showing Material/Equipment/Comments/Description is broken in PDF version.
· This has been fixed

Reviewer #3: 
Minor Concerns:
1. Please clarify the apparent affinity for KRAS-FMe binding to liposomes, as Figure 4 shows 1uM, where as the text in the legend states 1 mM.

· This has been corrected to 1uM

2. It would be nice to include a step in the purification for nucleotide exchange to produce the active GTP (or more stable GMPPNP analogue) bound protein too, especially as the future potential application mentioned (screening against KRAS:Raf complex) would require the protein to be in the active state.

· This is an important point. However, the authors feel that providing an additional method for the nucleotide exchange would make the protocol too long. To address the reviewers concern we have inerted the following statement “1.21 Note the purified protein is bound to GDP. KRAS4b-FMe can be excahnged into GppNHp using previously published protocols
 ADDIN EN.CITE 
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.” At the end of the purification protocol. If the editors would prefer, we can include an additional section outlining the exchange protocol.



3. Would inserting the L1 chip and allowing buffer to flow over the surface to hydrate the chip for a defined time period prior to activation improve liposome immobilization levels?

· We clarified by inserting the following statement “Perform start-up cycles of ten 1-minute injections of running buffer to hydrate the chip surface.” This is part of our routine protocol and we have not tested the effect on immobilization levels when omitting this step 

4. Please clarify what the SPR response is normalized to. It would be nice to note aspects to look out for in the sensorgrams to indicate data quality (eg. reaching steady state, expected Rmax) or note why this is not possible (eg. complicated stoichiometry or liposomes not having a uniform molecular weight for RMax calculations). It would also be good to refer readers at section 3.2.5 to the discussion section to note why the 1:1 binding model may be inappropriate. Has a multi-site binding model been tested?

· We added a more detailed explanation of the SPR data and our approach to fitting the sensorgrams. “SPR is a powerful technique to study ligand-ligand interactions providing information on stoichiometry and binding affinity. Well behaved sensorgrams should have an association phase that reaches a steady state, this maximal binding response (Rmax) provides an estimate of the stoichiometry for the interaction. The dissociation rate should follow a single exponential decay, assuming a 1:1 binding interaction
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. However, proteins binding to a membrane surface usually occur with more complex stoichiometries23 and multiple affinities that result in sensorgrams with more complex kinetics. We have not been successful in fitting the kinetics to a multi-site binding model. However, the equilibrium binding isotherms can be fit using commercial evaluation software to provide an apparent equilibrium binding affinity (KD).”

Sincerely,
Andy Stephen Ph.D.
Principal Scientist, 
RAS Biochemistry and Biophysics
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