Dear Editor –

We thank all the Referees for their a[ppreciation fo our wirk, the careful reading, and the useful comments to our manuscript JoVE50159R2, entitled 'The MultiBac Protein Complex Production Platform at the EMBL’, by Berger et al. We have included virually all suggestions and corrections in our revised manuscript.

Please find below our point-by-point responses to the Referee’s comments (which appear in Italics).

Production comments: 
Reviewers' comments: 
Reviewer #1: 
_Summary:_ 
Although it is impossible to say how well this will transfer to video format this should be a very useful guide to an invaluable method of expressing multi-protein complexes for the study of their biological 
function or structure. It concisely details the method from the starting point of individual genes and follows through with the consolidation of these genes into a single recombinant baculovirus and the manipulation of this virus in the insect cell host to produce protein complexes. It 
is presented as a logical and detailed workflow that should enable the reader/watcher to reproduce these standard operating procedures in their laboratories if they already have some understanding of BEVS and molecular biology techniques. 
We thank Referee 1 for his positive opinion and appreciation.

 _Major Concerns:_ 
None 
_Minor Concerns:_ 
Abstract line 15-"protein complexes that contain many subunits/components." OR "eukaryotic complexes that contain many proteins" 

We have corrected this in our revised manuscript. 

Long Abstract line 8- ".. prohibits their extraction from native sources." 

We have corrected this in our revised manuscript. 

Line 12-"?which in turn produce the protein of choice." A big advantage of the BEVs system is it's ability to replicate, re-infect essentially expanding the pool of expressing cells. Perhaps the authors would like 
to include a note to this effect? 

We were contemplating to add a sentence (“An advantage of BEVS is that it replicates and multiplies in cells, which can be used to infect expanding cell cultures.”) but we asked users (also non-specialist users) of our facility and they perceived this as difficult to understand. We therefore decided not to include such a note in the long Abstract. We believe we do not lose from this, as the process of amplifying virus is later described in detail in the manuscript.
Introduction line 9-"Seeing is believing in biology". I am not sure what the authors intend to say, is it that the structural data often produces surprising or unexpected results/insights into mechanisms of action/interactions? 

We removed the part of the sentence “Seeing is believing in biology, therefore” .
Line 12-"chores" perhaps "designated functions" would be better? 

We have corrected this in our revised manuscript. 

Line 30-"accelerate" perhaps use enable or improve protein expression/production? 

We have corrected this in our revised manuscript. 

Section 1.1-"before proceeding to experimental work" could be expanded e.g. "and enables the removal of any existing HE sites from the genes" as, unfortunately, some of the HE sites will be found in the gene(s) of interest. 

We have corrected this in our revised manuscript. 

Section 1.2-Although robotics/liquid handlers can improve a HT workflow they are not strictly necessary and many HT projects can be performed manually in microtitre plate formats with equal success. I would not like this manuscript to infer that MultiBac users need to invest in any level of automation to get the best from this system. 

We have corrected this in our revised manuscriptby adding the sentence “If a liquid handling work-station is not available, manual operation using microtitre plates allows gene insertion in a HT like fashion.”
Section 1.4-Validation may also be easily performed by PCR in HT format especially as the researchers will already be in possession of gene-specific primer pairs for cloning. 

Validation by PCR is not a choice in our system as multiple donor/acceptor fusions can occur, which will not be detected by PCR amplification of the genes of interest. Restriction mapping and/or sequencing is absolutely necessary to analyse the stoichiometry of Donor-Acceptor fusions. We therefore retained our text.
Section 2.1- Tn7 recombinantion sites are not the only option available, it may be worth commenting on other routes for recombinant baculovirus production? 

We agree with the Referee 1 however, in this particular article we describe protein complex production using the MultiBac system, which utilizes the Tn7 sites for transposition, and other (general) routes of baculovirus production are (currently) not foreseen in this system MultiBac system.
Sections 2.3, 2.4 and 3.1-please define "Mio"? 

Mio means “million”. We corrected this and have re-written as “1x106” in all sections.

Section 2.5-perhaps expand on the many advantages of BIIC compared to classical storage? 

We added the sentence “to prevent modificatinos (e.g. loss of the gene of interest) of the recombinant virus and to preseve high expression levels.”
Section 3.1-relates only to processing of intracellular proteins-has the systems also been used for secreted proteins? 

Yes, in fact the system has been used successfully for production of secreted proteins. Latest example is the production of antibodies with a modified MultiBac system, the SweetBac system. (REF: Palmberger D., Wilson I.B., Berger I., Grabherr R. and Rendic D., PLoS One, 2012;7(4):e34226 ) However, the focus lies on the production of intracellular multiprotein complexes with the MultiBac system, and it is to a certain degree questionable whether, in general, BEVS, being apoptotic and involving cell disintegration, is a really a best suited system for secreted proteins. Since the deliberation of this aspect would have added substantial text to the manuscript and not necessarily added to the core messages, we decided to not include such a paragraph.
Section 3.3 line 8-supplier is Clontech Takara. 
We have corrected this in our revised manuscript. 

Figure 1 legend- Please include legend for panel 1c if to be retained, re-label current 1c and 1d 
We have corrected this in our revised manuscript.: “Standard Erlenmeyer flasks on orbital shaker platforms can be used for growing large scale insect cell cultures for heterologues protein production.”
Figure 2c. Unsure if the stills in 2c add much to the manuscript- consider removing? 

We respectfully disagree since we feel it is important to show how the complete workflow can be integrated into an automated liquid handling platform. 
_Additional Comments to Authors:_ 
I look forward to seeing the finished product! 
We thank this Referee for a very careful correction of our manuscript.


Reviewer #2: 
_Summary_ 
The MultiBac baculovirus technology developed by Berger and colleagues  has proved to be a very powerful system for the production of  multi-protein complexes by co-expression of the components in insect  cells from a single baculovirus. The DNA manipulation required to  construct the multi-gene baculovirus transfer vectors is relatively complex. Therefore, the establishment of standard operating procedures coupled with video demonstrations will certainly help to make this technology more readily transferred to other laboratories. 
We thank Referee 2 for the positive opinion and appreciation of our work.
_Minor Concerns_ 
It is suggested that ms is modified to include more specific technical details which should match and complement the final script of the video presentation. The following specific areas should be considered:- 
1.1) Planning the co-expression strategy. 
More explanation is required in this section regarding the multiplication module, validation of cloning steps in silico and proper placement of tags. All these may be obvious if the reader has read through the associated references but it would be helpful if more information was given here. Presumably codon optimization should be for insect cells, if so this should be stated and why. 

We intended this  paragraph to deal with the process of gene assembly ‘only’. We agree that clarification may be required. We therefore added the sentence “For example, genes of interest should be checked not to contain HE or other restriction sites and the presence of correct open reading frames (ORFs) should be validated” and “…to improve protein production leves as well as removal of any existing HE sites from the genes of interest.”
1.3) What do the authors mean by "constraints imposed by the need to control stoichiometry of the expressed subunits may materialize" ? 

We thank Referee 2 for pointing out the lack of clarity. We have rephrased and added the sentence: “In the case of stoichiometrically imbalanced expression levels of individual subunits of a protein complex,…”
2.1) Explain blue-white selection 

We have added the explanation: “(successful Tn7 transposition results in loss of a-complementation of the b-galactosidase; therefore, colonies with correct Tn7 transposition remain white on selective agar plates containing X-gal)”

2.2) What insect cells are used (Sf9 or Sf21) ? This should be stated.
We now refer to Sf21
2.3) and 2.4) These sections would benefit from re-writing to make clearer the steps involved e.g. 1 Mio cells (presumably 106 cells) defined. How is the MOI estimated ? What is meant by "respecting the low 
MOI regimen" ? 

We have corrected this part and made it clearer. 1 Mio cells is rewritten as 1x106. The MOI is not estimated, but based on experimental observation, 3 mL of V0 are used to infect 25 mL of SF21 insect cells at a density of 0.5x106 cells / mL. The follwing was added to the manuscript. “Normally, 3 mL of V0 are used to infect 25 mL of SF21 insect cells with 0.5x106 cells / mL.” Also added:  “(cells must double at least once after infection with V1)” to clarify low MOI regimen.


3.1) How are YFP levels measured ? 

We added this sentence: “YFP levels can be measured in a standard 96 well plate reader capable of recording fluorescence signals (e.g. Tecan SPECTRAFluor).”
3.2) What is meant by " apply soaking procedures...." ? 

The paragraph was modified to clarify, and a reference was added describing the procedure: “Consider applying soaking procedures to extract your protein from the nuclear fraction under high KCl conditions if your proteins reside in the nucleus.7,18”
18. Yamada, K., Frouws, T.D., Angst, B., Fitzgerald, D.J., DeLuca, C., Schimmele, K., Sargent, D.F., Richmond, T.J. Nature. 472(7344):448-53 (2011).

Typographical errors: 
We have corrected the typographical errors. We thank this Referee 2 for very careful reading of our manuscript.

Reviewer #3: 
_Summary:_ 
The paper clearly presents an automated set of processes aimed at the production and purification of protein complexes for functional and structural characterization based upon the baculovirus expression system. 
_Major Concerns:_ 
None 
_Minor Concerns:_ 
We have corrected all typographical errors pointed out, and we thank Referee 3 fro a very careful reading of our manuscript.
