Point-wise Response to the Editor and Reviewers

Editor
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
Response:
To ensure that the manuscript is free of spelling and grammar issues, we have got it checked by an English language editing company.

2. Please add more details to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. See examples below.
Response:
As suggested by you, we have reviewed the description for each step of the protocol and have provided further details. 

3. 3.1: Please specify the pore size of the filter.
Response:
We have specified the pore size (30 μm) of the glass filter.
 
4. 3.2: Please describe how the washing is done. Are the cells still on the filter?
Response:
We have added this information in the revised manuscript. The cells were on the glass filter during the washing process.

5. 4.1: Please specify the source of the DNA sample.
Response:
The DNA sample was a PCR-amplified fragment obtained using the plasmid as a template. This information has been included in the revised manuscript.

6. 5.1.4: Please explain what the target substances are and how to evaluate.
Response:
We have mentioned that the target substance was a heterologous protein, which was analyzed by SDS-PAGE.

7. Lines 173-207: Please include details of the methodology in the protocol section. The results section should focus on explaining how these results show the technique.
Response:
The description of the experimental method in the Representative Results section has been moved to the Protocol section, as suggested.



Reviewer #1:
Major Concerns:
Compared with the traditional PEG mediated transformation, the modified one in this study skipped the selection and screening steps for positive transformants in agar plates. However, the authors ignored that the modified method may make it difficult to obtain homozygotes, especially using the 200-ml flasks, because most transformants would not be stable in genetics or phenotype in a mixture culture. Besides, PEG mediated transformation method is widely applied in characterizing the function of unknown genes, detection the foreign gene product described in this manuscript was not the only purpose, and this simplified method using a nutrient-rich medium with optimized osmotic pressure lack more efficient selectable markers. Based on the above considerations, the application of the modified method would be limited.
Response:
We agree that the DLC screening method as described in this protocol is limited to secretory production of heterologous proteins using uridine auxotrophic mutants in the filamentous fungus, Aspergillus oryzae. Thus, we have changed the title to ‘Direct liquid-culture screening method for evaluating the production of heterologous proteins using an auxotrophic mutant of Aspergillus oryzae.’
	We acknowledge your comment regarding the limitations with respect to the application of the method and the use of selectable markers. As such, we have only claimed applicability of the DLC method for secretory production of heterologous proteins that does not require the acquisition of homozygotes. Regarding the limitation in the use of selectable markers, we have clearly mentioned in Representative results that, in its present form, the method is applicable when used with uridine auxotrophic mutant of A. oryzae. We have discussed this issue in the Discussion section of the revised manuscript (page 8, lines 332–337).


Minor Concerns:
1. Line 174, the accession number of CBH?
Response:
We have included the GenBank Accession Number (E39854) for CBH (page 6, lines 226).

2. In whole text, please make sure CBH or CBH1?
Response:
For consistency, we have used “CBH” throughout the revised manuscript.

3. Line 196, what is the relationship between osmotic pressure (use sorbitol in direct liquid-culture) and positive transformants?
Response:
In the DLC method, the transformation efficiency is basically considered as the combination of two factors: the viability of protoplasts and the gene transfer efficiency. The results in Fig. 3A represent the overall transformation efficiency. The rate of positive transformants can be assessed from the gene transfer efficiency, while in our experiments, we did not obtain the data. Yet we speculate that the effect of osmotic pressure on the gene transfer efficiency is relatively small compared to that on the viability of protoplasts and that PEG used in DNA introduction is primarily related to the gene transfer efficiency as reported by Brzobohatý et al. (1985) for Saccharomyces cerevisiae.

4. Line 224 and 233, how many days of culture supernatant used in SDS-PAGE?
Response:
We have included this information in the legends to Figure 3 (page 7, lines 284) and Figure 4 (page 7, lines 294).

5. Figure 4B, why did not show the PAGE of culture supernatant of the third transformant as the negative transformant?
Response:
We did not perform SDS-PAGE for the third transformant. We assessed that the gene had not been introduced into the third transformant because its growth was the same as of the sample in which the gene was not introduced (negative control). Even if the gene had been introduced into the third transformant, we presumed that no band would be observed after SDS-PAGE analysis because of the small amount of fungal biomass obtained. We have added the data for the negative control to Fig. 4A and 4B and the have provided information about the negative control in the Results section (page 6, lines 260–261) as well as in the legends to Fig. 4A and 4B.




Reviewer #2:
Major Concerns:
1. There should be some discussion on purification of strains. The DLC method does not purify the strains. How is this applicable to gene deletions or RNAi cassettes that don't have a phenotype that can be screened by SDS PAGE? If not, the title should reflect that it is only applicable to screen for secreted protein overexpression. Their abstract seems to state that it is for overexpression of proteins or secondary metabolites. I don't think they can claim it is for secondary metabolites without showing some data on the production of secondary metabolites.
Response:
Regarding the use of the DLC method, we only confirmed the secretion of heterologous proteins. Also, because confirmation by SDS-PAGE requires a distinct change in the secretion of the protein, we acknowledge that the application of the DLC screening method is limited to secretory production of heterologous proteins using uridine auxotrophic mutant of Aspergillus oryzae.  We have, therefore, changed the title to ‘Direct liquid-culture screening method for evaluating the production of heterologous proteins using an auxotrophic mutant of Aspergillus oryzae.’ 

2. Lien 269: Here it is claimed that the method is applicable to other gene modifications but presumably, these types would require strain purification?
Response:
We agree with the reviewer’s contention and acknowledge the limitations of the described method. As such, in the revised manuscript, we have only claimed that the DLC screening method is applicable to secretory production of heterologous proteins using uridine auxotrophic mutants of the filamentous fungus, Aspergillus oryzae. For this application, it is possible to screen the target heterologous protein without purifying the strain. 

3. The authors present a generic method for filamentous fungi but only show the results using one fungus. Have they tested other fungi?
Response:
We did not test filamentous fungi other than A. oryzae. For this reason, instead of making a generic statement regarding the use of filamentous fungi, we have specified that the DLC screening method is applicable for A. oryzae. For using other filamentous fungi in the DLC method, it would be necessary to optimize the conditions for protoplast formation and determine the ideal composition of the liquid medium. We have added relevant text in this regard to the Discussion section (page 8, lines 327–330).

4. Does this method work using antibiotic selection instead of using auxotrophic mutants?
Response:
Although we did not consider the use of antibiotic selection in the present study, a transformation method using antibiotics (e.g. bleomycin and pyrithiamine) instead of auxotrophic A. oryzae mutants has previously been reported. It may be possible to optimize the composition of the medium according to the antibiotic used. We have discussed this issue in the Discussion section of the revised manuscript (page 8, lines 332–337).


5. In Fig. 3, how is the non-transformed control culture grown? In Fig. 4, can the authors show the banding pattern from a non-transformed control grown in the 24 well plate. Also, the control and transformed culture samples should be run and stained on the same gel? Are these lanes from the same gel in Fig. 3?
Response:
In the experiment for which the results are shown in Fig. 3B, the negative control sample was a PD culture of spores of the WT strain. The data were obtained from an experiment different from the DLC screening. To clarify this, a dot blot has been inserted between each SDS-PAGE data in Fig. 3B.
Regarding Fig. 4, the results of growth and SDS-PAGE of non-transformed sample have been added. Relevant descriptions have been added to the Results section (page 6, lines 260–261) and to the legends of Fig. 4A and 4B.

6. The authors need to show by another method that the Talaromyces cellulolyticus cellobiohydrolase (CBH) is produced such as shotgun proteomic analysis of the band excised from SDS-PAGE gel.
Response:
Because for production of CBH, we used the same expression cassette as previously reported by us (Mitsuzawa et al., 2017) and the size of the protein secreted by the transformed cells was also the same, we deduced that the band visualized on the gel is indeed of CBH. We have added the relevant description in this regard in the Results section (page 6, lines 254–255 and page 7, lines 266-267).

7. Are the authors exaggerating how long the "Conventional screening" takes at 21 days. For example the selection between true and false positive transformants could be skipped as the liquid cultures in the next step would also be able to do this. After acquiring the colonies in the first step, would it not be quicker to transfer these colonies to the 24-well plate (yes, it would involve more work to do this)?
Response:
It may be possible to skip the selection step by adding the colonies obtained in the first step of the conventional method directly to a 24-well plate. If possible, the DLC method would reduce the duration by four days relative to the conventional method. However, even in that case, the DLC method would reduce the man-hours. Usually, a plate culture is required for the acquisition and selection of colonies, but not in the DLC method. More is the number of samples handled, greater is the reduction in the man-hour using the DLC method. We have added new text in the Introduction section highlighting these points (page 2, lines 77–82).


Minor Concerns:
Why do you add cellulase to your lysing enzymes? It is a fungus not an oomycete that you are protoplasting.
Response:
We generated the protoplasts using the composition of enzyme solution described for A.oryzae strain RIB40 by Tamano et al. (2007). For the HO4 strain used in this study, it has been confirmed that protoplasts can be produced using only 1% Yatalase. Relevant descriptions have been added to the Discussion section (page 8, lines 327–330).
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