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Dear Editor,

enclosed please find our revised manuscript JoVE61452 “Optimized high quality DNA extraction from formalin fixed, paraffin embedded human atherosclerotic lesions”. 

In accordance with the editor comments, we have proofread the manuscript modified the manuscript to address all objections and suggestions.

In particular, to the editor’s comments and our changes:

Title: 
We have changed the title to “Optimized high quality DNA extraction …” Instead of “Optimized DNA extraction…” to clarify the aim of the manuscript

Authors and Affiliations:
We added an additional affiliation of Sabine Bauer to the list. We also added the email addresses of the co-authors Jessica Pauli and Jaroslav Pelisek.

Summary:
We proofread the summary after shortening and changed only one word.

Abstract:
We reword the sentence “Hence, nucleic acids need to be reliably isolated from small amounts of cells or difficultly to process specimen of FFPE sections“by building two separate sentence and reducing filler words.

So the blood DNA protocol was used to FFPE samples?
Yes, the blood DNA protocol provided from the company was used as a starting point. We changed some manual steps by adding some steps of the commercially available FFPE protocol (for FFPE kit) and changing some conditions.
Of course we also tried the FFPE kit with some troubleshooting steps but the changed blood protocol led to much better results. 
Introduction: 
Presently the introduction section is not organized. Please organize as: 
a) A clear statement of the overall goal of this method  see Line 63-64
b) [bookmark: _Hlk7767055]The rationale behind the development and/or use of this technique  see Line 110-112
c) The advantages over alternative techniques with applicable references to previous studies.  see Line 110-112
d) A description of the context of the technique in the wider body of literature  Line 67-76 sufficiently covers this comment.
e) Information to help readers to determine whether the method is appropriate for their application  see 145-147

In this section we added for each paragraph in the end one summary sentence recording to our step-by-step protocol to show more clearly the overall goal as well as the context of our method. For reasons of better understanding it was not possible to move the “literature-paragraph” to position d. 

Please reword for clarity, including the significance of isolating nucleic acid from FFPE samples. “Hence, nucleic acids need to be reliably isolated from small amounts of FFPE sections, since high quality DNA extraction is the first crucial step in a wide range of molecular techniques. “
Here we added one sentence for clarify our intention of a step-by-step protocol and rewrote the sentence to be more clearly.
Thus, we have addressed all concerns of the editor. For your convenience, all changes to the revised manuscript are track-changed and highlighted in red ink.

In lines 84-89 we added two citations, where the methods were described first and added also the names of the authors.

“As already described, the deparaffinization process is also a crucial time consuming step that markedly affects the quality and quantity of the extracted DNA. “How is this time consuming and how it affects quality and quantity.
Here we added some examples to explain our point of view and show the effects on the tissue/DNA.

“Especially for reproducible high-throughput analyses such as genotyping, epigenomic studies and RNA sequencing the handling of FFPE specimen with column-based purification systems is often difficult and, therefore, time consuming. “. Please reword to bring out clarity and rationale. 
Also here we added some examples to clarify the time consuming and problematic steps with column based systems.

“A blood DNA protocol was used as a starting point and subsequently optimized for the use of FFPE as well as fresh frozen tissue samples from human and animal tissue”. Is this inbuilt in the automated system? Please bring out clarity. 
Our method is a semi-automated method based on the Blood DNA kit, which provides some of the buffers and a protocol for DNA isolation from whole blood. In our manuscript we describe the semi-automated method for FFPE tissues. So we modified the protocol provided by the company by adding and changing the manual part. This is the part we are talking about in this paragraph. The automated part, done in the instrument is pre-installed and connected to the used cartridge. We changed some wording in this part of the manual to clarify, that we were talking about the manual step of the protocol.

“The described protocol is based on a commercially available DNA Blood Kit protocol and a DNA FFPE Kit protocol and modified in some important steps”. This is confusing. Isnt this a part of the automated machine? 
Also here we talk about the manual part of the protocol, because the automated part is nearly not changeable, because the automated part depends on the used kit/cartridge. So we use blood kit we have to choose the blood protocol in the machine. The manual part on the other hand is nevertheless changeable. We changed the whole paragraph to clarify, that we are talking about the manual part of the protocol. 

Please ensure that the steps are written in the order of it being performed. After tissue preparation shouldn’t it be tissue lysis and then lipid and protein removal. 
If there is some other reasons to place the steps in the order mentioned presently please bring out the clarity. 
Of course you are right and we chose the headers not clearly. For this we changed the headers of the protocol as well as we added some notes to clarify the reason of this step.

For all steps please include how it is performed.
Here we added some steps with the buttons and exact handling of the probe.

How do you prepare the tissue sections from FFPE sample?  
We used a microtome for cutting the sections. We added this to the manuscript

Step 1.2: we added the temperature (RT) and also some details about the sample and the tube. Yes, it is one sample/patient/tissue per tube without buffer. The step is only for collecting the sample on the bottom of the tube, so that the buffer in step 2 can reach all the tissue.

Step 2: we included the rationale and explanation of this step. Buffer concentration and composition is not known, because it is a commercial available buffer. (see Table of materials, here we already added). In step 2.2. we added the heating block to be more clear.

Where did you add the probe? Details about the probe? 
Here there was a mistake in wording. Of course we talk about sample/tissue. We changed this in the whole manuscript.

Step 3: we clarified, that we talk about sample and protein digestion and added the rationale and explanation, as well as a citation to this step. Also in this step we added the heating block to clarify the handling.

How do you check for complete protein digestion visually? 
We changed the statement protein digestion to sample digestion, which is checked visually. We also added an explanation how to check.

Step 4: Composition of the buffer used? If available commercially, please write it as commercially available lysis buffer and include in the table of materials. 
The buffer is available commercial and provided with the blood kit. We added this comment in step 4 and also included the buffers of the kit in the table of materials.

Step 4.3 we added the reason for this comment. Vortexing of paraffin before hardening causes damage of the sample by remixing.

Step 5: we added some points about the instrument handling (5.1-5.3). we clarified step 5.5 by adding some information of the elution tubes and by rewording the sentences.

Step 6: We added an additional step (6.1) to clarify how to go through the hardened paraffin from step 4. We changed and reworded step 6.4 as well as the associated note.to clarify the machine handling and the single clicks.
In step 6.5 we added the comment, that there is no calibration for the instrument needed. The machine can be used directly after turning it on.

Step 7: Here we also added the steps of the machine handling and the clicks on the tablet computer. 

How can you check the elution? 
The elution of the DNA to the loaded elution tubes cannot be checked visually. You have to measure concentration to go sure there is DNA eluted.

Representative results:
Please ensure that the kit labeling A and B are marked in the table of materials as well for people to differentiate
We added kit A and B to the kit names in the table of materials

Please include the name in the table of materials. 
The software (Prism) was already in the table of materials. We clarified this by adding the term software for statistics and the version of the software.

The semi-automated protocol leads to higher quantity of the extracted DNA. Please reword to bring out clarity. Also how do you ensure that the quality is same in each case to make such comparisons? e quality is same in each case to make such comparisons? 
In this paragraph we are only talking about quantity of the extracted DNA. Quality assessment is done in the following step and explained in the paragraph “Automated extraction protocol leads to a better quality of the extracted DNA”. So, Figure 2 is only about quantity of DNA. Figure 3 therefore shows the quality of the samples. The automated system also shows similar to better quality. So the comparison of the quantity is reliable. We added one sentence in the paragraph relating to figure 3 to fix the comparison problem.

Please include agarose gel pictures of the eluted DNA as well with all three techniques and equal loading to see the quality.
Unfortunately, we had not enough DNA to perform an additional agarose gel with the same loading concentration (we only can provide a gel picture with different loading concentrations). Therefore, we added Figure 3C (DV200) as well as Table 3 to this paragraph. Table 3C shows the fragment distribution of all fragments bigger than 200 bp and the significant differences from Kit A and B to the semi-automated protocol C.
In Table 3 all ratios (260/280) calculated with spectrometer and microplate reader as well as the DV200 values are shown. Missing values are named as not detectable.



Significance or rationale behind reaching the dashed line? Also reasons of having two dashed line? 
[bookmark: _GoBack]We added some explanations about absorbance ratios as well as a more detailed figure description. Additionally we included another figure for clarity.


Figure and table legends:
Please remove the commercial term from the figure and use generic term only. 
We removed the commercial terms from figure 1 and replaced them with generic terms.

Please include the legends here as well. Please remove commercial terms from table 1, tapestation, Qubit, nanodrop etc . Table 2 is missing from the submission. 
We included table legends for tables 1 and 2 as well as table 3 and the material table. This table was added for the qualitative analysis part to show fragmentation and A260/280 values. Additionally, we replaced all commercial terms by generic terms in table 1 and 2.


We hope, that our changes are according to your vision. We tried to address every comment to our best knowledge. If there are any open questions, feel free to contact the corresponding author directly. For your convenience, all changes to the revised manuscript are track-changed and highlighted in red ink.


We look forward to hear from you.

Yours sincerely,
Sabine Bauer

