We thank the reviewers for their careful review of our manuscript. We have revised the manuscript according to the suggestions. In addition, here we provide point-by-point responses to the reviewers’ comments. 

Reviewers' comments:

Reviewer #1:

Manuscript Summary:

This artcile by Kuehn et al demonstrates the role of organotypic 3D in vitro culture effectiveness to describe the affects of repeated exposure of whole cigarette smoke. The author demonstrates that particle matters can effective impair ciliary motility, and airway functions as measured by the activity of cytochrome P45Os ( CYP1A1/B1B). In addition the author demonstrated the utilization of network-and transcriptomic based systems biology approach as an appropriate measurement of CS-induced alterations of xenobiotic methabolism are similar to those found in bronchial and nasal epithlial from smokers.

Major Concerns:
No Major concerns

Minor Concerns:
line 353 Section 6.1.6, the author wrote " Transfer the tissue from the blade to homogenizing tube appropriately labelled and screw the lid on the tube, shake it and vortex it". I would suggest the author include the "insert membrane of tissue" instead of transfer the tissue from the blade, as written it suggest that the tissues that were on the insert was scraped off by the blade. If that is the case, that should be stated but I believe the author intention is to transfer the insert membrane with tissue or cells into the appropriate labeled tubes. This sentence need some clarification.
Answer:
The original statement in line 353 was the following: “
6.1.1) Transfer the tissue from the blade to homogenizing tube appropriately labelled and screw the lid on the tube, shake it and vortex it.”
To clarify, we have revised the sentence as follows:
6.1.1) Transfer the tissue (along with the insert membrane) from the blade to the homogenizing tube appropriately labelled and screw the lid on the tube, shake it and vortex it.”


In the Discussion section of the manuscript, end of line 715-716 the author stated" It can be controlled thanks to a stage-top incubator with temperature, CO2 and humidity control". My concern is the work "thanks" which is not quite scientifically appropriate. I would suggest removing that work and indicating that "Temperature monitoring can be controlled by using a stage-top incubator..."
Answer:
We agree with the reviewer. We have revised the sentence. 

Additional Comments to Authors:
N/A



Reviewer #2:
Manuscript Summary:
In this manuscript, the utilization of an in vitro exposure system to expose human organotypic bronchial and nasal tissue models to mainstream CS is demonstrated. Ciliary beating frequency and the activity of cytochrome P450s (CYP) 1A1/1B1 were measured to assess functional impacts of CS on the tissues. Furthermore, to examine CS induced alterations at the molecular level, gene expression profiles were generated from the tissues following exposure.

Major Concerns:
Major Comment.
Overall, the manuscript will be a useful contribution to the CS literature, demonstrating the feasibility of taking analytical measurements from organotypic tissue culture exposed to CS.

Representative data for fig 3 appear to represent single measurements, and lack statistical evaluation. Except as a demonstration that the measurement itself is feasible, single measurements are of little interpretive use. Not clear if the result with nasal CBF after CS represents total loss of activity Results of both panels should be specifically referred to in the text Figure 4, description, and legend mentions TEER, but this is not represented in the figure. Panel A, left side has no y-axis label. The figure lacks P values or indication of statistical significance. The inclusion of representative TEER data would be helpful as a protocol is written for this measurement.
Answer:
We have revised the figure of CBF measurement, which now illustrates duplicate sample measurements (conducted in two different tissue inserts: replicate 1 and replicate 2 in the revised Figure 3). Additional discussion has been added in the discussion section to clarify the observed changes of the CBF in both bronchial and nasal tissues.

Regarding the TEER measurement, we agree with the Reviewer’s suggestion. In this revised manuscript, the result of TEER measurements are shown in Figure 4 (right panels C and D). In addition, we have inserted y-axis descriptions for all panels. 

Minor Concerns:
The manuscript contains some minor grammatical issues.
Answer:
We thank the Reviewer for the revision of the grammar.

Short abstract: "cytochrome P450's activity assay" remove possessive, replace with "cytochrome P450 activity assays"
Answer:
We have revised this phrase accordingly and kept the singular form of the “assay” because only one type of assay (to measure CYP activity) is described in the manuscript.

Long abstract, line 139: "compared with air-exposed ones." Rewrite as "compared with air-exposed tissues"
Answer: 
The sentence has been revised accordingly.

Introduction, line 161 "….of long-term exposure." of long-term CS exposure
Answer: 
We have clarified the sentence and indicated the applicability of the test system (i.e. the bronchial organotypic tissue model) for an assessment of any type of aerosol exposure. The sentence now reads: “Finally, because the bronchial tissue models could be cultured for up to several months4,5, they could potentially be used to examine the effects of long-term exposure of test items.” 

Discussion, line 679 " are conform to the expectations" grammar, are conforming to the expectations.
Answer: 
The sentence has been revised accordingly.

Line 694, grammar, prior to measurement…..prior to exposure, etc.
Answer: 
We have revised the sentence, which now reads: 
“The mucus needs to be washed off prior to TEER measurement, because apical washing right before the exposure may interfere with the tissue responses to CS. Therefore, the measurement is performed three days before exposure, and not right before exposure.”

Line 701 one of the limitations
Answer: 
The sentence has been revised accordingly.

Line 724 sp. Consistency
Answer: 
The sentence has been revised accordingly.

Reviewer #3:
The air-liquid interphase system for culturing airway epithelial cells is not new and has been published by others. The authors have added measurements of trans-epithelial resistance and global gene expression to the system, both also previously described in cultured airway epithelial cells but of interest. The focus of the manuscript is on tobacco smoke induced expression of oxidant-pathway detoxifying genes, again an area previously explored by others.

The cigarette smoke exposure seems mild (3 cigarettes per day) and exposure toxic products is not quantified and the measurements were made 48 hours after the exposure, plenty of time for most alterations to return to normal. It is unclear whether the gene-expression results in Figure 5 represent statistically significant changes in expression of genes involved in xenobiotic metabolism; if the results are from a single experiment the data clearly needs repeating. The measurements reported were taken 48 hours after smoke exposure, plenty of time for a number of smoke exposure effects to have vanished.
Answer: 
[bookmark: _GoBack]We thank the Reviewer for his/her comment. We acknowledge that the use of air-liquid interface system for cigarette smoke testing, trans-epithelial resistance, and global gene expression have been reported before. It is our aim, however, to focus this manuscript on detailing the methods used for the benefit of Jove readers/viewers, rather than reporting new results. Moreover, in this manuscript, we also reported additional applications of the test system for cilia beating measurement (before and after exposure) and for gene expression analysis using system-biology approach, in particular. 

The exposure of the toxic product is not described in this manuscript. This is because the primary focus of the present work is the applicability of organotypic tissue models for the assessment of aerosol exposure impact (in this present case, the Vitrocell system was used as the exposure machine). A detail discussion on the smoke characterization (including the analysis of the toxic products, e.g., carbonyls) using the Vitrocell system is, to our opinion, out of the scope of the current manuscript and has been submitted for publication in Chemistry Central Journal. 

Regarding the gene expression results, the Reviewer is right in his/her comment that at 48 h post-exposure, the changes of gene expression may not be as high as those measured at earlier post-exposure time-points. We did a more comprehensive evaluation that has been published in a previous publication to which we refer to in the present manuscript, in which various post-exposure time-points (0 h, 4 h, 24 h, and 48 h) were investigated (Iskandar, A. R., Martin, F., Talkka, M. et al. Systems approaches evaluating the perturbation of xenobiotic metabolism in response to cigarette smoke exposure in nasal and bronchial tissues. Biomed Res Int. 2013, 512086, doi: 10.1155/2013/512086 (2013)). In addition, a more detailed biological investigation based on the gene expression changes has been conducted and is currently under final review for publication in the International Journal of Toxicology (Talikka, M., Kostadinova, R., Xiang, Y., et al. The response of human respiratory organotypic cultures to repeated cigarette smoke exposure. Int J Toxicol [submitted June 2014, currently under final review]). 
