Author Response
Article Title: “Open-Source Miniature Fluorimeter to Monitor Real-Time Isothermal Nucleic Acid Amplification Reactions in Resource-Limited Settings”

Editorial comments:
Changes to be made by the Author(s):
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. Please define all abbreviations at first use.
We carefully reviewed the manuscript to correct spelling and grammar issues.  We defined all abbreviations at first use.
2. Please provide an email address for each author.
Email addresses are provided under the list of authors and affiliations.
3. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents. For example: 949VWMNLEU Advanced 100 Mini Dry Block Heater (VWR #10153-320), 949VWMNLUS,102 949VWMHLUS, and 949VWMHLEU; Texas Instruments; OPT3002; LZ1-30DB00-0100 LED Engins (Mouser); Adafruit; TwistDx Limited; TwistAmp RPA exo kit; Integrated DNA Technologies (IDT), Coralville IA; WarmStart LAMP Master Mix (New England BioLabs Inc, E1700); Twist Biosciences, MN908947.3; BioRad, #XYZ; VWR Advanced Dry Block heater etc
We replaced commercial language with generic terms throughout the manuscript.  All commercial products are now referenced in the Table of Materials and Reagents. 
4. Please revise the text, especially in the protocol, to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
We removed personal pronouns from the text of the revised manuscript.
5. Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. Please add more details to your protocol steps. 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. Please add more specific details (e.g., button clicks for software actions, numerical values for settings, etc) 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.

We expanded the protocol sections to more fully address how each step is performed. We also expanded the “Software Installation” and “Recording real-time fluorescence data” sections to provide more specific detail on how to perform the protocol. 

6. Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line spacings: single. Please include a single line space between each step, substep and note in the protocol section. Please use Calibri 12 points and one-inch margins on all the side. Please include a one line space between each protocol step and then highlight up to 3 pages of protocol text for inclusion in the protocol section of the video.
We formatted the manuscript as directed. 
7. Please remove the embedded Table of Materials from the manuscript. All tables should be uploaded separately to your Editorial Manager account in the form of an .xls or .xlsx file.
The embedded Table of Materials has been removed from the manuscript and attached to the submission as a .xlsx file.
8. As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
We expanded the Discussion section to explain critical and troubleshooting steps, including: 
1) how to adapt the 3D printed enclosure to work with a variety of commercial heat blocks; 
2) how and why to ensure the system is tightly sealed; and 
3) how to further reduce the cost of the fluorimeter based on the type of isothermal assay being performed. 
Finally, we added a section discussing the current limitations of our technique. 
9. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage–LastPage (YEAR).] For more than 6 authors, list only the first author then et al. Please include volume and issue numbers for all references, and do not abbreviate journal names.

We reformatted the references using the requested format.



Reviewer #1:
Manuscript Summary:
A nice piece of work. Clearly presented and reproducible build instruction are included. Needs a little more data to prove the system works.

Major Concerns:
Only one reaction for RPA and one reaction for LAMP is presented. This is a nice system and additional evidence to show efficacy and reproducible would make it valuable to the reader .To access the validity, utility and reproducibility of the system described, more representative results need to be presented. At a minimum 3 repeats of the positive and negative controls should be presented, ideally a serial dilution of the template would offer the ability to assess the performance of the system with different template starting quantities.

We thank the reviewer for their feedback, which helped us improve our manuscript. We added results to show data from a clinically relevant range of input copy numbers for RT-LAMP in triplicate. For RPA, we added results to show the positive and negative controls in triplicate; it was not possible to provide data with a range of input copy numbers due to the low concentration at which the RPA exo kit's positive control DNA is supplied.
In addition, we further reduced the cost of the system (from $830 to $450) by developing a configuration that uses lower-cost optical filters. We show that the lower-cost system can be used to monitor fluorescence generated in LAMP reactions, which use an intercalating dye to generate signal.  RPA reactions, which rely on a fluorogenic probe, are best monitored using the original system.
Minor Concerns:
Figure 3a lists an absolute fluorescence intensity on the y axis as an irradiance quantity but I can not see what this irradiance quantity refers to. Is this the irradiance on the sensor surface? Can you please clarify where these absolute measures are made?

Our initial submission referred to the fluorescence intensity on the sensor surface (which is calculated using a conversion factor supplied by the manufacturer).  For generality, we revised the manuscript to provide fluorescence in relative fluorescence units (RFU).



Reviewer #2:
Manuscript Summary:
The paper describes design and assembly of a modular and low-cost fluorimeter for isothermal diagnostics. The paper demonstrates clinical applicability of the method by performing real-time nucleic acid detection with two different isothermal amplification technologies. This methods are needed for simple diagnostics.

Minor Concerns:
Why fluorescence of the positive control, shown on Fig. 3B, shows significantly lower fluorescence level than 50 copies (Fig. 3C)? 
The difference in fluorescence intensity arises because RPA reactions (Fig 3B of initial submission) use a fluorogenic probe and produce less fluorescence than RT-LAMP reactions (Figure 3C) which utilize an intercalating fluorescent dye. 
Fig 3C shows signal amplification from 50 copies. Would be useful to demonstrate signal amplification from other concentrations also, i.e., 100, 500 copies.

We thank the reviewer for this feedback, which helped us improve our manuscript. As described above, we added data (measured in triplicate) describing results across a clinically relevant range of copy numbers for RT-LAMP.



Reviewer #3:
Manuscript Summary:
This is a detailed description of home made real-time PCR system made by 3d printing and off the shelf components.

Major Concerns:
none
We thank the reviewer for their feedback.
