[bookmark: _GoBack]Response to Editorial comments

We are greatly appreciated for your thoughtful and supportive comments. We have revised our manuscript in response to your suggestions and hope that this improved manuscript is acceptable for publication.

1. We corrected the manuscript according to the instructions of the editor.
2. The manuscript was corrected according to the editor's specific comment described in the manuscript.
3. The representation of the protocol section has been made imperative tense.
4. We removed some of the subheadings and combined few shorter steps in the protocol section.
5. In the protocol section, we have described as specific as possible how the steps are performed.
6. We removed personal pronouns from the Protocols section.
7. The theme of this research is the fabrication of a microscope stage with temperature control. This is a device attached to a microscope tilted by 90 degrees to observe the vertical behavior of the sample. The experiment using diatoms is an application example of the microscope stage to the last. Therefore, it is difficult to deeply discuss the experimental results. However, using this device, we were able to directly observe and visualize the effect of thermal convection on the vertical floating phenomenon of diatom cells. This is described in REPRESENTATIVE RESULTS.
8. We described the details of the glass slide in 5.2.1 in the manuscript.
9. We have submitted to "journal Microscopy and Microanalysis". It is currently under review but the acceptance date is unclear. Therefore, we deleted the journal name.
10. Figures from the previous publication are not used.
11. All figures are uploaded in illustrator format.
12. The materials table is sorted in alphabetical order.




 [Reviewer #1]
Major Concerns
 We observe using a self-made slide glass, and a petri dish on the market. The self-made slide glass is attached two slide glass with a width and is reinforced with an adhesive around it to make it a leakproof structure. This self-made slide glass will post a thesis in the near future. When we observe samples using a commercially available petri dish, close around the petri dish with a special plumbing tape.

A.  Initially, we used an acrylic board as a preliminary experiment to make a simpler structure. However, to raise the sample temperature to 50 ° C, it needed to raise the temperature of the rubber heater to around 70 ° C. At this time, a situation occurred that the acrylic board was slightly deformed by the temperature. Therefore, we changed the material to aluminum. Although heat resistance has been improved by using aluminum as the material, aluminum has the problem of large heat dissipation and a difficulty in raising the temperature. Therefore, we considered the use of insulation and used cork with good processability as insulation.
As you pointed out, we think it is possible to simply attach a rubber heater to the surface of the aluminum plate. We think that it will be the structure which prepares two aluminum boards in order to store a rubber heater and store a rubber heater in the upper board. In this case, since there is no room for storing the heater wires and sensor wires, it is fixed to the aluminum surface with tape. We thought that this was not good in appearance and also in safety. Given the effect of aluminum heat dissipation on the microscope, it cannot be directly attached to the microscope stage. Therefor we attached the insulation. Furthermore, in order to secure a space for mounting the heater and sensor board, the aluminum plate was divided into multiple sheets. We made the current structure to meet these conditions. As you point out, we think that simplification is necessary, and we will consider it as a future issue.
B.  Since Figures 1-1 to 1-4 have been changed in number to Figure S1 A to D, the explanation will be given with new numbers. The four holes (4-M3 countersink) on the plates in Figure S1 A and B are for screwing Figure S1 A and B. Figure S1 A and B are screwed from the surface of A. Figure S1 C and D are screwed from the back of D. The method of assembly has been added to 1.11. The design drawings contain information on production. In order to make it easy to understand, we added a drawing without lines to the supplementary information S2 and added it to the protocol.
C.  As you point out, the observation is mainly on a slide glass or petri dish made vertical, but the temperature distribution of the rubber heater is relatively uniform, so it is possible to observe samples within the diameter of the rubber heater.
D.  Similar products are available on the market. However, the products on the market do not have Wi-fy function, Log management on server, or temperature setting function. In addition, we made a dedicated controller because we could add our own improvement in the future. The temperature range of this device is 80 ° C as a design value, but as you point out, it is considered unnecessary for biological systems. In our laboratory, the temperature used for floating observation of diatoms is up to 40 ° C. Therefore, we changed the temperature range to 50 ° C.  Along with this, the description of Introduction has changed.
 As you pointed out, we think it is possible to control temperature using a single aluminum plate. However, as mentioned in Answer A, it is difficult with one plate because it is necessary to storage the heater electrode and fix the heater and sensor wires. There is also a way to fix them with tape, but there is also the risk of inducing trouble. If we don't consider the appearance, there will be an inexpensive way. However, this will be an issue for the future.



[Reviewer #2]
Major Concerns
1. [bookmark: _Hlk4333586] Basically, it is not a dissertation on diatom observation, so it will not be described in detail, but the method of preparation of diatoms, the observation method, and the conditions of the microscope are added to 5.1.1, 5.1.2 and 5.1.3 respectively. The result of measurement data has been added to REPRESENTATIVE RESULTS. Details of these experiments will post a thesis in the near future.
2. As it is not a paper of the sideways inverted microscope, it will not be described in detail, but an outline has been added in protocol 6 “Design of the sideways inverted microscope”. The 90-degree tilted inverted microscope is being posted in the journal "Microscopy & Microanalysis" with the title "Design of sideways inverted microscope stand to observe mobility of diatom cells".
Minor Concerns
1.  We thank you for your advice. However, this paper relates to the hardware of the microscope stage with temperature control function. In the future, we would like to conduct experiments as pointed out using this device and submit a paper.
2. "Responce" in Figure 10 has been modified to "Response" in Figure 2 with the new number.
3. Figure 11 was a mistake in Figure 10, but it was changed to Figure 2.
