Dear Dr Steindel, dear editors.
We thank you for providing the editorial comments and five quite detailed reviews. We have revised the manuscript according to the many suggestions. 
Most importantly, we have
1) Repeated all patch-clamp recordings with an intracellular chloride concentration of 15 mM and adjusted the protocol accordingly;
2) Included an additional Supplementary Figure 1 showing the measured light intensities when applying the light stimulation protocol; and
3) Added a Supplementary Figure 2 wherein we show electrophysiology and contraction data from freshly isolated cardiomyocytes, as well as confocal images comparing freshly isolated to cultured myocytes.
For the detailed responses to all suggestions, please see below. We are looking forward to receiving your comments. 
On behalf of all co-authors,
[bookmark: _GoBack]Kind regards, Franziska  Schneider-Warme




Editorial comments:
General:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
2. Please ensure that the manuscript is formatted according to JoVE guidelines–letter (8.5” x 11”) page size, 1-inch margins, 12 pt Calibri font throughout, all text aligned to the left margin, single spacing within paragraphs, and spaces between all paragraphs and protocol steps/substeps.
All text has now been aligned to the left and spaces have been added between all paragraphs and steps/substeps.

3. Please remove references from the title/abstract.
The reference in the abstract has been removed.

4. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please limit the use of commercial language from your manuscript (and figures) and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
For example: Axopatch, Axon Digidata, Clampex, MyoCam-S, IonWizard, MyoPacer etc.
Commercial language has been deleted and replaced with generic terms.

Protocol:
1. For each protocol step/substep, 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. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.
This has been corrected. Each step or substep has now just 2-3 actions.

Specific Protocol steps:
1. 3.2: How is anesthesia confirmed?
Anesthesia is confirmed with losing the righting reflex. This has now been added to the manuscript.  

2. 5.1: Please rewrite the long paragraphs here as a series of substeps in the imperative and/or ‘Notes’.
Section 5.1 is now written in a series of substeps in the imperative form and some parts are put in the notes.

3. 5.4.4: Are you intending to film all of 5.3? They should be highlighted if so.
We don’t want to show in the film how to set up the protocols. We just want to show the application of the protocols how we stated it in section 5.4.

4. 6.1.1: Can you include such a script as supplemental material?
The script to load .abf files is generally accessible under the following link: https://de.mathworks.com/matlabcentral/fileexchange/22114-fcollman-abfload 
The script to determine action potential duration is now attached in the supplemental material. Examples of the command are included in the manuscript.

Figures and Tables:
1. Please cite all Figures and Tables in the manuscript text; currently, Figures 2, 3 and 4 and Table 5 are not.
We now cite Figure 2-4 in the text. Table 5 is the list of used abbreviations, we are currently not sure how to cite this Table in the main text. 

2. Please remove titles from the Figures themselves.
This has now been corrected.

3. Currently you have 2 files per figure; there should only be one per figure.
This has now been corrected.

4. Figure 7: The labels for panels D and E have apparently been swapped.
This has now been corrected.

Table of Materials:
1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.

All materials are stated in the table of materials.

Reviewers' comments:
Reviewer #1:

Manuscript Summary:
The manuscript by Kopton et al. describes the protocol to introduce GtACR1 to isolated adult rabbit cardiomyocytes for studying its electrophysiological and mechanical effects. The methodology is potentially innovative and interesting.

Major Concerns:
Although the cell shown in Figure 7B barely keeps rod shape, the edge is dull and it looks no longer intact. Of course it has been reported that culture of rod shaped viable cardiomyocyte is challenging, therefore, this work may be more improved and useful if authors clarified the effects of 48-72h culture on electrophysiological and mechanical functions (need to compare AP shape and contractility between freshly isolated cells and 48-72h cultured cells). Otherwise it may be difficult for readers to distinguish effects of cell culture and optogenetic interventions when they use this protocol.
We thank the reviewer for his positive feedback on the manuscript. Regarding the raised concern, we agree that cardiomyocytes slowly change their structural and functional phenotype when being cultured for several days. However; culturing is crucial for transduction of cardiomyocytes with genes encoding optogenetic actuators. We have optimized the protocol to minimize the time for the cells to be cultured by using adenoviral transduction resulting in expression of the ion channels within 24 h. If edges (membrane) were not intact, calcium would go in and the cell would over contract and dye. Electrophysiological and contractility experiments show that cells are functional implying that the sarcolemma must be, at least, not leaky.  We have now discussed the limitations of myocyte culture in the discussion and included literature comparing the behavior of freshly isolated cardiomyocytes to those in culture. We have also added a Supplementary Figure comparing action potentials, contractions and confocal images between freshly isolated and cultured cardiomyocytes (Supplementary Figure 2). 

Minor Concerns:
Figure 7D. Typo in the unit of the Peak Force. Shouldn't it be micro"N" mm^-2?
This has now been corrected. 


Reviewer #2:

Manuscript Summary:
The manuscript by Kopton et al. entitled "Electromechanical Assessment of Optogenetically Modulated Cardiomyocyte Activity" presents a step-by-step protocol for the assessment of anion channelrhodopsin (ACR) functionality in cultured rabbit cardiomyocytes. ACRs are recently discovered algal proteins that have been used in >20 studies to control neuronal activity, but their potential for cardiology applications have not yet been fully developed. This submission will definitely help the readers interested in harnessing ACRs for their research, and will likely be also relevant for a more general audience in the field of cardiology who struggle for the improvement of their laboratory techniques. I recommend this manuscript for publication if several issues listed below can be resolved in the revised version.
We thank the reviewer for the positive feedback. 

Major Concerns:

Line 61: "ChR-mediated photocurrents were first recorded in the eyespot of unicellular green algae2,3."

The first report of photoelectrical events in green algae that later were found to be channelrhodopsin-mediated is the following paper: Litvin F.F., Sineshchekov O.A., Sineshchekov V.A. (1978) Nature, 271, 476-478. Please add this reference to your list and remove reference 3: kinetic characteristics of the slow proton current measured in algae do not match those of currents generated by channelrhodopsins in heterologous systems; the origin of the former remains unclear.
Thank you for this comment. This has now been corrected according to your suggestion. 

Lines 290-291: "at a holding potential of -60 mV"

Does this value correspond to the resting membrane potential of rabbit cardiomyocytes? Please provide a reference and/or own data. Please note that the resting potential of, for example, healthy neonatal rat ventricular cardiomyocytes was -68 mV (Gaughan J.P., Hefner C.A., Houser S.R. (1998) Am. J. Physiol. 275:H577-H590). Also, I have not found in the manuscript any explanation of whether voltage values were corrected for liquid junction potentials, and if so, how exactly this correction was done. Neglecting the liquid junction potentials may lead to substantial errors in e.g. estimation of the reversal potentials.
In our previous studies we measured an average resting membrane potential between -63 mV and -65 mV (corresponds to -77 mV to -79 mV after correction for liquid junction potential) for both non-transduced and transduced rabbit CM (for details see Supplementary Figure 1E of Kopton et al. Frontiers in Physiology, 2018). In line with these values, we suggest to perform voltage-clamp experiments at -60 mV (-74 mV).
We have now included the following clarification in the protocol: “NOTE: We suggest performing V-clamp recordings close to the resting membrane potential of cultured CM (established in I-clamp; in our hands between −79 mV and −77 mV both for transduced and non-transduced CM19). Freshly isolated cells show a mean resting membrane potential of -79 mV (Supplemental Figure 2, all values after correction for liquid junction potential).  
Liquid junction potential was now determined calculated via the Clampex software. For the internal buffer with a chloride concentration of 15 mM the liquid junction potential was calculated to be 14.4 mV at 21 °C. The stated values in the protocol are now corrected for the liquid junction potential.   
We have now included the following paragraph in the manuscript: NOTE: Correct all recorded and command voltages for the liquid junction potential after the experiment. Determine liquid junction potential in the data acquisition software by using the tool junction potential calculator (for the stated patch-clamp solutions in Table 4: 14.4 mV at 21⁰C). Subtract the liquid junction potential from the recorded/command voltage.
Table 4 Patch clamp solutions:

For patch clamp recording, the Authors use the pipette solution with 52 mM Cl-. The intracellular Cl- activity in the rabbit papillary muscle was estimated (by using Cl--selective microelectrodes) to be in the range 14-18 mM (Baumgartner C.M. and Fozzard H.A. (1981) Am. J. Physiol. 241:C121-C129; Caille J.P., Ruiz-Ceretti E. and Schanne O.F. (1981) Am. J. Physiol. 240:C183-C188). As the Cl- gradient determines the direction of ACR currents at a given voltage, the Authors should explain their choice of the intracellular solution, ideally by referring to a study which reported the intracellular Cl- activity in their preparation.
We originally used a pipette solution that has previously been used by others to characterize ChR-mediated currents in cardiomyocytes to allow for direct comparison of our experiments with those previously reported (Bruegmann, Nature methods, 2010). We agree that the used Cl- concentration is higher than the estimated Cl- concentration in cardiomyocytes. In our recent work, we tested different Cl- concentrations in the pipette solution, but found very similar results (inward currents via GtACR1) also at 4 mM and 15 mM intracellular Cl- (Kopton, Frontiers in physiology, 2018). 
We have now added the following statement to the manuscript: “The here described patch-clamp solutions were based on previously used solutions and Cl- concentration was changed to lower, more physiological levels7. For characterization of ion selectivity of the respective optogenetic actuator, we suggest to vary the concentrations of major ions (e.g. Cl-, Na+, K+, H+) in the extra- and intracellular solutions19. ”
As a response to your feedback and the feedback from reviewer Figure 6 has now been exchanged to recordings performed with an internal Cl- concentration of 15 mM. The composition of the solution has also been changed accordingly. 


Minor Concerns:

Lines 72-73: "natural ACR were discovered" and thereafter.

Please add "s" at the end (i.e., "ACRs") to indicate the plural form of the noun to make it consistent with that of the verb.
Thank you for this stylistic advice. We usually use abbreviations without a plural-s, as the plural form should not change the abbreviation per se. Also, we already introduced anion channelrhodopsins (ACR) in the plural form. 

Line 171 and thereafter:
Several sentences are highlighted yellow by the Authors. Do I understand correctly that this is just a typo?
The yellow highlights are according to the Jove guidelines and indicate the parts of the protocol that will be filmed for preparation of the video.




Reviewer #3:

Manuscript Summary:
The manuscript by Kopton et al. shows the effect of activating the natural anion channel rhodopsin GtACR1 from Guillardia theta in cultured rabbit cardiomyocytes using electrophysiological patch-clamp recordings and mechanical carbon fibre measurements. The authors successfully used the protocol to record light-activated currents and action potential using patch-clamp techniques and recorded the contraction of preloaded cardiomyocytes using carbon fibres in GtACR1-expressing cardiomyocytes. This protocol could thus be applied to test the effect of different optogenetic actuators on cardiomyocyte activity. Although the protocol is interesting, I have several major and minor concerns to improve your manuscript as follows:
We thank the reviewer for the positive feedback. 

Major Concerns:

(1) The authors should discuss the advantages and disadvantages of recording light-activated current and action potential in cardiomyocytes using GtACR1 in the discussion section.
I am not exactly sure if I understand this correctly. In addition to discussing limitations of the patch-clamp technique, we have now added a paragraph on the disadvantages when using cultured cardiomyocytes for current and action potential recordings (see response to reviewer 1). We have also added a section discussing GtACR1-mediated optical pacing and inhibition:
Optogenetic approaches allow for spatiotemporally precise manipulation of the cellular membrane potential, both in single cardiomyocytes and intact cardiac tissue. Classically, ChR2, a light-gated cation non-selective channel, has been used for depolarization of the membrane potential, whereas light-driven proton and/or chloride pumps were used for membrane hyperpolarization. Both groups of optogenetic actuators require high expression levels, as ChR2 is characterized by an intrinsically low single-channel conductance and light-driven pumps maximally transport one ion per absorbed photon28. Furthermore, prolonged activation of ChR2 in cardiomyocytes may lead to Na+ and/or Ca2+ overload, and light-driven pumps may change trans-sarcolemmal H+ or Cl- gradients29,30. In search for alternative tools for optogenetic control of cardiomyocyte activity, we recently tested the natural anion channelrhodopsin GtACR1, characterized by a superior single-channel conductance and higher light sensitivity compared to cation ChR such as ChR2. We found that GtACR1 activation depolarizes CM and can be used for optical pacing and inhibition, depending on the light pulse timing and duration. An additional advantage of using ACR instead of cation ChR might be the more negative reversal potential of Cl- compared to Na+, reducing artificially introduced ion currents. As we have previously shown, optical pacing with GtACR1 may lead to action potential prolongation as a result of the slow component of GtACR1 channel closure, which could be overcome by using faster GtACR1 mutants19. However, action potential prolongation is much less pronounced when using a lower, more physiological intracellular Cl- concentration (see Figure 6). Moreover, GtACR1-mediated inhibition by prolonged illumination results in profound membrane depolarization, which again could activate secondary Na+ and Ca2+ influx, thereby altering the activity of voltage-gated channels. In our measurements, we find that AP and contraction parameters recover to baseline within 40 s after a light-induced inhibition for 1 min (see Kopton et al, 2018 and Figures 6/7). Light-gated K+ channels offer a potent alternative for silencing CM without affecting the CM resting membrane potential31.

(2) The authors should describe other types of experiments in cardiomyocytes to which this protocol can be applied in addition to the mentioned application in the discussion section.
The here presented protocol can be used for in-depth characterization of the electromechanical properties of CM. It is principally applicable also to CM from other species, and to CM isolated from diseased myocardium. Optical stimulation allows one to pace CM at different frequencies, and different preloads can be tested during carbon fibre contraction experiments. An interesting experiment would be to use low-intensity illumination for subthreshold depolarization, to mimic gradual increase in the resting membrane potential, as can be observed during the development of cardiac tissue remodeling during disease progression. Finally, functional measurements could be combined with Ca2+ imaging for further insight into excitation-contraction coupling, or with pharmacological interventions to evaluate the effects of different drugs on CM activity. 

Minor Concerns:

(1) Paragraph 5.5.3.3 on page 10 describes the CF attachment on cardiomyocytes. However, the explanation was incomplete. The authors should add a statement describing how to set the second fibre.
We have now corrected the following statements: Lower the first fibre onto the cell surface. Attach the second fibre parallel to the first fibre at the other end of the CM. The ideal alignment is near-perpendicular to the cell axis. 

NOTE: Attach the fibre by gently pushing the cell to the bottom surface. Release the pressure before attaching the second fibre. Don’t stretch the cell by attaching the second fibre. 

After both fibres are attached on the cell lift the fibre, so the cell has no contact to the chamber surface anymore and is able contract without any frictions with the chamber.

(2) Figure 7 illustrates representative data from carbon fibre measurements. Several points were unclear or showed errors.
(i) The authors should change the order of (A) and (B). The first figure should be (B).
This has been implemented as suggested. 

(ii) Scheme B (II) might be rather difficult to understand. Please correct scheme (II) by adding the direction of the cell.
The scheme has been rotated and is now aligned corresponding to image of the cell.

(iii) The legends of (D) and (E) are placed in the wrong order. Please correct these mistakes.
This has been corrected.


Reviewer #4:

Manuscript Summary:
Within this MS the authors describe a detailed protocol to investigate Cl- conducting light sensitive ion channels in cardiomyocytes. This is a controversial topic within the recent years as the Nernst potential of CL- is quite special in cardiomyocytes and thus this approach leads to depolarization in cardiomyocytes in contrast to the observed hyperpolarization in neurons. This has been nicely demonstrated by the same group in a recent publication and a detailed protocol will provide better basis for this discussion. In that regard, the protocol can still be improved in some points:
We thank the reviewer for the positive feedback and the suggestions to improve the protocol.

Major Concerns:

1. What is the reason for the chosen CL- concentration in the internal and external solution. The Nernst potential will be in this case around -27mV. However in adult cardiomyocytes it seems according to the literature be a little bit lower ~-50 mV. Please discuss this very critical point in more detail.
We agree that the original Cl- concentration was higher than the physiological concentration in CM. The experiments of Figure 6 have therefore been repeated using a lower Cl- concentration in the pipette solution (15 mM). This has been accordingly revised in the protocol and table with solutions. Please also see response to reviewer 2.

2. One other crucial part is illumination through the microscope with defined light intensities at cellular level. It could be helpfull for researchers new within this field to elaborate more on the following points:
a) how to triggert he LEDs? In this case it is not clear how the authors encoded the light intensity with TTL signals only. Why didn't they chose to use an analog trigger encoding time and light power?
We used a TTL pulse to encode the time the LED is switched on. The light power was independently controlled via the LED box using a custom-written Matlab script. 
b) Within this custom build LED setup: How is heating of the LED controlled? Temperature has a dramatic effect on the resistance of the LED and likewise on the actual light power.
We have now measured the light intensity in the object plane for light durations of 10 ms and 64 s (see Supplemental Figure 1). In these measurements, we show that the light stimulation is stable both for repetitive short light pulses and for prolonged illumination. 

c) How did the authors control that the voltage (LED) and light intensity (cellular level) are really within the linear range at the desired light intensity? Normally using objectives with high magnification light intensity is far too high and LED have to be driven at very low voltages far below the linear range.
We agree with the reviewer that the voltage and light intensity might be below the linear range. We instead propose to record the light intensity as a function of voltage at small intervals. We determined the light intensity at a given voltage before each experimental series to know the exact light intensity in the object plane for each optical stimulation experiment. The respective sentence on the linear relationship has now been deleted. 

3. Why did the authors use the 525nm LED to excite eGFP? The excitation max of eGFP is much lower. Why did the authors chose to tag it with eGFP although imaging will than coexcite the channel.
We thank the reviewer for this correction. In fact, we used a 460-nm blue LED in combination with a 450 nm – 490 nm band-pass excitation filter, a 510 nm dichroic mirror and a 515 nm long-pass emission filter for eGFP visualization. 
We agree that the blue LED also activates GtACR1, but this would equally be the case when using fluorescent reporter proteins with green or yellow excitation. As we achieved more than >99% of transduction efficiency with the GtACR1 adenovirus, we did not usually check fluorescence before functional experiments to avoid pre-activation of the channel. If needed, fluorescence was checked after the functional experiments. 
We have revised the respective paragraph as follows: eGFP-positive cells can be detected using a blue LED (460 nm) in combination with a band-pass excitation filter (450 nm – 490 nm), a 510 nm dichroic mirror and a 515 nm long-pass emission filter. If other fluorescent tags are used, use corresponding LED and fluorescence filter sets. NOTE: If you achieve a transduction efficiency (in our hands >99% with the GtACR1 adenovirus), you do not need to check eGFP fluorescence before the functional experiments; this avoids potential GtACR1 pre-activation.

4. How did the authors illuminate the cells for contraction measurements if room light already activates the channel. Can it be excluded that imaging light excites the channel?
All experiments were performed under red light. In line, a red band-pass filter 630/20 was used for the transmission light during the contraction measurements. 
We have added the following statement: Filter the transmission light by a red-band-pass filter (630/20 nm) in the condenser to avoid coactivation of GtACR1.

5. When comparing the APs which have been electrically or optically excited, how did the authors get rid of the stimulation artefacts from electrical pacing. Is the big difference in AP upstroke due to the artefact correction?
We did not correct for the stimulation artifact. Generally, we agree that stimulation artifacts may overlay AP upstroke. We minimized artifacts by only pacing at 50% above threshold for electrical stimulation. 

6. Can the activity of CM be blocked by light at any given strength of the electrical stimulation or only at 1.5x supramaximal?
We additionally performed this experiment and it is now included in Figure 6 F. AP generation is also inhibited under sustained light at higher currents injection as permanent depolarization is inactivating Na+ channels. Current injections were increased to almost 5x above threshold.

7. Why did the authors illuminate in voltage clamp only for 10ms and loose thereby the information on desensitiztation and steady state currents?
We have now exchanged the graph with a light pulse of 300 ms. Steady state currents appear in this trace with prolonged illumination.
 
Minor Concerns:

1. When and how is anaesthesia depth controlled?
This has been added to the protocol:
In substep 3.2: Confirm anaesthesia with the loss of the righting reflex.
In substep 3.6: Rabbit shouldn’t respond to the pedal withdrawl reflex.

2. l 181: what is the real percentages of non myocytes and myocytes in the supernatant and in the pellet? How effective is this step?
We agree that this step may result in approximately 10% of cardiomyocytes remaining in the supernatant and approx. 10% of non-myocytes in the pellet. However, the resulting culturing protocol ensures high purity of cardiomyocytes on laminin-coated coverslips. We have not observed a notable amount of non-myocytes growing on the coverslips in our experiments so far. 

3. How is the speed for perfusion chosen, do you recommend to check once the resulting pressure?

The speed of perfusion was optimized when establishing the protocol. Pressure curves have been recorded, but we cannot provide any additional information as pressure immediately decreases very early after the beginning of the enzyme perfusion while the tissue is still very stiff.   

Reviewer #5:

Manuscript Summary:
The paper of Kopton et al. describes the detailed protocol that combines electrophysiological patch-clamp recordings and the unique carbon fiber technique to study the effects of GtACR1 photoactivation on electrophysiological and mechanical activity in cultured rabbit ventricular cardiomyocytes. The protocol is well-organized, well-illustrated and highly useful for biophysical measurements, but has some minor concerns.
Thank you for this positive evaluation and the very critical look at the details of the contraction experiments. This is very much appreciated. 

Minor Concerns:

1. "mechanical carbon fibre measurements" in the Abstract is not clear
This has been revised to: “optical tracking of cardiomyocyte contractions”

2. It is mentioned in the Abstract that contractions are recorded by sarcomere length tracking. But authors also record the distance between carbon fibers, not only the changes in SL
We have changed the respective statement to: […]contractions are recorded by tracking changes in sarcomere length and carbon fibre distance. 

3. 5.5. 5.5. There are no references of (1-5) to fig 2./fig 4
These cross-references have now been added. 

4. Fig 5 - It easier to understand the scale when a scale bar is added directly to an image
These have now been added in Figure 5, 6 and 7. 

5. Authors write measurement units in different styles, e.g. uN/mm2 or uN*mm-2 that could be confusing
Thank you for this advice. We have now unified the use of units. 

6. I recommend to use "V" instead of "E" in formula 1 to avoid confusion with the common abbreviation of electric field
We agree with the reviewer that this might be confusing, but as we use “V” as unit for the voltage and explain in the bracket (ΔE - difference of measured voltage) we believe that this should be clear in this context. 

7. A sensitivity of 406A force transducer in 5.5.2.1. is 0.05 mN/V 
Thank you. This has been revised. 

8. The measurement units are given only for F and deltaE in formula 1. 
The missing unit has been added. 

9. 6.1. Do authors analyze AP amplitude or resting potential?
We agree that these are important parameters that we usually determine. We have added the following statement: “Determine resting membrane potential and AP amplitude.”

10. It is not determined in the text how authors estimate carbon fibre bending
The following substep has been added: Focus the sarcomeres in the data acquisition software (see Materials Table) and set the sarcomere length tracking window (Figure 7 A I (3)) between the fibres.
NOTE: Resulting FFT power spectrum (Figure 7 A I (2)) shows ideally one sharp peak, which represents the average sarcomere length.  
Track fibre bending using the edge detection module. Set the detection areas with the red and green window and define a threshold (red and green horizontal line) at the first derivative of the light intensity trace (Figure 7 A III).
Start to optically pace the cell at 0.25 Hz (if possible, try faster pacing rates) and track sarcomere length and fibre bending. 
NOTE: Fibre holder position, LED trigger and electric stimulation pulses are controlled via the data acquisition software (see Materials Table).

11. 6.2.3, 6.2.4 Formulas are not numbered 
This has now been added. 

12. 6.2.3. stiffness [uN/um, not uN] will be in the numerator (i.e. Iribe et al., 2014)
Thank you. This has now been corrected. 

13. Do authors calculate the end systolic cell deformation not as the relative cell shortening? (baseline-peak)/baseline)*100%) 
This has now been revised. 

14. 5.5.3.4. Stimulation frequency is not given.
We usually pace at 0.25 Hz at RT. This has now been added to the 5.5.3.4.

15. Results section. How is cell peak force determined from SL?
This has been deleted. The paragraph is now stated in the following:
Generated peak forces were determined from carbon fibre bending.

16. Fig. 7. D, E. Panels does not correspond to the caption. 
This has now been corrected.
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