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									April 18, 2019

Dear Dr. DSouza,

Thank you very much for editing and reviewing our manuscript. Please find enclosed our revised protocol entitled “A cryoinjury model to study myocardial infarction in the mouse”. 
All questions and comments of the editor have been addressed in the following with a line-by-line response.
We hereby certify that the material submitted for publication, nor parts of it, have been previously published or are currently under consideration for publication by any other journal. We declare no other competing interest.
We hope that you will view our revised manuscript favorably, and look forward to hearing from you at your earliest convenience.

Please do not hesitate to contact us with any questions or concerns you might have!


Yours sincerely,
Sonja Schrepfer




Response to Editorial:

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.

Answer: The manuscript has been thoroughly proofread and spelling and grammar issues corrected. 

2. Keywords: Please provide at least 6 keywords or phrases. More keywords has been added.

Answer: More keywords has been added: Heart failure; cardiac injury; myocardial infarct; mouse model; cryoinjury; heart surgery


3. Please revise the Protocol text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.). 

Answer: The protocol has been revised and personal pronouns removed from the protocol.


4. 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. You may use the generic term followed by “(Table of Materials)” to draw the readers’ attention to specific commercial names. Examples of commercial sounding language in your manuscript are: FST, Cry-AC-3 B-800, Brymill Cryogenic Systems, prolene, ethilon, etc. 

Answer: Commercial sounding language has been removed from the protocol. 

5. Figure 1: Please abbreviate liters to L (L, mL, µL) to avoid confusion. Please define error bars and asterisk symbols in the figure legend. 

Answer: Abbreviation and definition of symbols has added to the protocol.   

6. Figure 2: Please include a space between the number and the units of the scale bar. 

Answer: A space has been added in the figure. 

7. Table of Materials: Please sort the items in alphabetical order according to the name of material/equipment. 

Answer: Table of materials has been sorted alphabetically. 

8. References: Please do not abbreviate journal titles.

Answer: Reference style has been changed into the style provided on the JoVE webpage.



Response to Reviever #1:

Major Concerns:

1. The cryoinjury method is very hard to control the variation of infarct size on the heart wall. If the author could develop a device or some experiment tricks to control the infarction size would be more helpful.


Answer: We thank the reviewer for this comment. To generate infarcts of the same size, cooling duration can be controlled with a timer.  A timer is set to 10 sec., started, and the nitrogen probe is applied immediately onto the heart. Probe should be removed immediately, after the timer rings. By utilizing a timer during the injury step, identical cooling duration and injury extent can be achieved.

2. How long a mouse surgery will be taken? 15-20min.  How many mice surgery could be done in a workday?

Answer: The surgery will take 15-20min. 12-15 animal surgeries can be routinely done on a workday.     


3. What is the mortality rate of the mice during the surgery?  

Answer: The mortality rate is ~10%.

4. How long it will take for the mice get conscious?

Answer: It will take 3-5min for the animal to gain consciousness.


Minor Concerns:

Please show the sham group data rather than d0 data in both figure 1 and 2.

Answer: We thank the reviewer for this comment. We have performed sham operations in the past and did not observe changes in heart function or histological remodeling. Hearts of sham-operated animals behave the same as native animal hearts. Due to the long observation time of 56d and the upcoming revision deadline as well as additional animal costs, we cannot add a sham group.

Response to Reviever #2:

Major Concerns:

1.	The major weakness is that no data are provided to support the claim that this protocol results in higher reproducibility of infarct size compared to LAD ligation and previous cryoinjury methods. Although the authors measured infarct size by two different techniques, it is not indicated how precisely this was achieved (e.g. area in how many cross-sections apex/mid/base etc.). The technique should be described in more detail, preferably as part of the protocol. In Figure 2b,c the standard error or deviation (not even indicated in the Figure legend what exactly the bars depict) appears rather high and it is not known how many animals were used. In addition, overall infarct size as measured by area appears rather low (10%).

Answer: We thank the author for this comment. The comparable high standard deviation is due to the small number included in the measurement (n=3). Infarct sizes were measured using the midline infarct length method and infarct area method according to Takagawa et al. (2007). Images of 20 Masson’s trichrome stained sections per heart (interval of 150 μm between sections) were evaluated.
For the midline infarct length method: The LV myocardial midline was drawn at the center between the epicardial and endocardial surfaces and the length of the midline was measured as midline circumference. Midline infarct length was taken as the midline of the length of infarct that included greater than 50% of the whole thickness of the myocardial wall. Infarct size derived from midline length measurement was calculated by dividing the sum of midline infarct lengths from all sections by the sum of midline circumferences from all sections and multiplying by 100.
For infarct area measurenment: Infarct scar area and the total area of LV myocardium were measured in the digital images and calculated automatically by the computer. Infarct size, expressed as a percentage, was calculated by dividing the sum of infarct areas from all sections by the sum of LV areas from all sections (including those without infarct scar) and multiplied by 100.
Comparably low infarct area values are typical for infarct models. Cardiac remodeling after infarction leads to thinning of the infarct region with concomitant compensational hypertrophy of the viable region. Thinning of infarct area and hypertrophy of the viable region leads to possible underestimation of the severity of the infarct. In contrast, length based approaches measures the circumferential extent of the infarct scar and is not influenced by the thinning of the wall. 

Takagawa, J. et al. Myocardial infarct size measurement in the mouse chronic infarction model: comparison of area- and length-based approaches. J Appl Physiol (1985). 102 (6), 2104-2111, (2007).


[bookmark: _GoBack]2.	Another weakness is that the protocol does not include a sham control. Just comparing morphology and function to pre-surgery assessments might not be sufficient. In addition, surgery per se can induce a pro-inflammatory response and affect cardiac function.

Answer: We thank the reviewer for this comment. We have performed sham operations in the past and did not observe changes in heart function or histological remodeling.

3.	Is there a reason why Balb/c mice are used? Given that many (i.e. most) genetically modified mice are on a C57BL/6 background, why not use C57BL/6 mice?

Answer: Both BALB/c and C57BL/6 mice can be used for this procedure. We have successful experiences with both animal strains.

4. 	Please add more procedural information on echocardiography, PV-loop recordings, and optical mapping.

Answer: 
For Echocardiography animals were anesthetized with isofluorane (2%), shaved and positioned supine on a warmed echocardiography plate. While under continuous anesthesia, cardiac echography was performed with a Vevo660 system (VisualSonics, Toronto, Canada) on day 1 prior cryoinjury and on day 7, 28 and 56 post-injury. The ultrasound transducer was immobilized on the shaved area overlying the heart to obtain a parasternal long- and short axis view.  Ejection fraction and fractional shortening were calculated using the parasternal long axis view and the Vevo660 Imaging Software (VisualSonics). 

For PV-Loop measurement (Open Chest Approach) animals were anesthetized with isoflurane (3.5%) and positioned on the heating pad.   A tracheotomy was performed, and the animal mechanically ventilated. The Abdominal wall was opened in the proximity of the sternal manubrium and the diaphragm dissected to expose the heart apex. A 1.2F PV-Loop-Catheter (Transonic, Ithaca, NY, USA) was placed into the LV transapically. After calibration, intraventricular pressure and volume were measured. Data were acquired with an ADV500/ADVantage control unit connected to an amplifier (PowerLab 4/26, AD Instruments, Sydney, Australia) and analyzed with the Pressure Volume Loop Analysis Software (AD Instruments). 

Optical Mapping: Mice were injected with heparin (10 U/gram) and anesthetized with Urethane (2 g/kg). The heart was rapidly excised and harvested in cold cardioplegia solution. The aorta was cannulated and retrogradely perfused for retrograde perfusion at a pressure of 80mmHg with modified Krebs-Henseleit solution. The pacing electrodes were punched to the left ventricular free wall below and above MI area. The cannulated heart was then placed in 37 °C Tyrode solution in a temperature-controlled optical recording chamber (maintained at 37 °C). The hearts were perfused with Tyrode solution containing voltage-sensitive dye di-4-ANEPPS (10 l of 2.5 mM stock). Contractility was blocked using 7 M Blebbistatin. 
For optical mapping of isolated mouse hearts, ten thousand simultaneous optical action potentials (APs) were recorded with a 100x100 CMOS camera (Ultima, SciMedia, Costa Mesa, CA, USA) within a 5 mm x 5 mm mapping ﬁeld for ventricle. The tissue was excited using light from a 1000-W tungsten-halogen light source through an excitation filter of 530 nm and transmitted light collected via the CMOS through an emission long-pass ﬁlter of > 630 nm.  Fluorescent optical maps were acquired at 1000 Hz during programmed electrical stimulation and were recorded during pacing drives of 150, 120, 90, 80, and 60 ms. Optical activation maps were analyzed using OMproCCD software (courtesy of Bum-rak Choi, Providence, RI).  

5.	How much oxygen was applied during anesthesia? Or just room air?

Answer: Ventilator was set to a ventilation frequency of 110/min with a tidal volume of 0.5 mL oxygen/isoflurane mix (1.5% – 3.5%).

6.	Please add explanation why tracheotomy is used instead of transoral tracheal intubation.

Answer: Both tracheotomy and transoral tracheal intubation can be used for this model. However, we prefer using tracheotomy, because transoral intubation can lead to mucosal injury of the oral pharyngeal area. In addition transoral intubation in mice can be challenging and difficult to perform for a novice surgeon. Tracheotomy has the advantage, that the tube can be placed better accessibly and more securely.

7. In "real" clinical world, the patients go to the cath lab where blood flow to the infarcted area is restored. This can be nicely mimicked by transient ligation of the LAD (ischemia-reperfusion model), but not in a cryoinjury model. This should also be mentioned in the disadvantages of the technique in the discussion section.

Answer: We thank the reviewer for this advice. This limitation was added to the discussion section of the paper.


Minor Concerns:

1.	Adaptations to previously described protocols (handheld liquid nitrogen delivery probe) and the overall goal of reaching better reproducibility in comparison to LAD ligation should be mentioned in the abstract.

Answer: We thank the reviewer for this suggestion. This limitation was added to the discussion section of the paper.


2. 	Please include references in the introduction as appropriate. For example, the claim that ACS and ACS-related complications are the leading cause of death worldwide should be referenced (e.g. WHO stats); a reference where details on the "ischemic cascade" are described etc.

Answer: Additional References were added into the introduction section.

3. 	Please correct for typos and syntax errors.

Answer: The manuscript has been thoroughly proofread and typos and syntax errors corrected. 

4. 	ACS does not necessarily lead to myocardial infarction. Therefore I suggest to rephrase lines 104-105 in the introduction to ….prevalence of ischemic heart disease and infarct-related heart failure….

Answer: We thank the reviewer for this suggestion. This sentence has been rephrased in the introduction. 
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