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Response to reviewers comments

Editorial and production 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. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
***We thank the editor for the useful comments. We have revised grammar and improved grammar where necessary throughout the manuscript. 

2. 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
***The manuscript has been conformed to the specifications. 

3. Please use American English throughout.
***The spelling has been changed to American English. 


4. Please revise the title to be more concise and avoid punctuation. We cannot have colons in the title - please ensure this change is performed in the video as well.
***As suggested, the title has been made more concise, and the colon has been removed (Line 2-3).

5. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.”
***All text has been rephrased in the imperative tense where applicable.

6. The Protocol should contain only action items that direct the reader to do something.
***We have changed the protocol accordingly. We have also moved two paragraphs of description of the microcoil from the protocol to the introduction, to indicate more clearly that coil calibration rather than coil construction is the focus of the protocol (Lines 83-108). 

7. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please ensure that individual steps of the protocol should only contain 2-3 actions per step.
***We have carefully gone through the protocol to ensure that large paragraphs have been replaced with individual steps. 

8. Please format the unit as mg/mL and not mg.ml-1.
***All units have been reformatted.  

9. Please ensure you answer the “how” question, i.e., how is the step performed?
***We have gone through the protocol and made it more clear how several actions can be performed, as per the suggestions of the reviewers. 

10. 1.2: How is this done? Please briefly explain the procedure.
*** A brief description of the S11 reflectance test has been added to the text with two additional steps (1.2.1 and 1.2.2, lines 178-185) .

11. Line 196: We cannot have non-numbered sentences in the protocol section.
***We have moved the sentence into step 2.5.3 (Line 226-229).

12. 4: Please use imperative tense throughout
*** We have changed the tense to imperative where applicable throughout the protocol. 

13. 4.11: Please make subsections and explain how this is done in your experiment.
***The subsections have expanded to increase the clarity of the necessary steps (expanded into 4.11-4.13). 

14. 4.13: How do you obtain the localizer scan?
***We use the default pulse sequence provided by the manufacturer. Some sentences have been added to describe the acquisition of the localizer scan (lines 342-348)  

15. Please ensure that there is a 10-page limit for the Protocol including heading and spacings.
***We have ensured that the protocol is no longer than ten pages (approximately seven pages). 

16. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
***We have checked the figures and as far as we are aware, all figures in this manuscript are novel and have not been previously published. 

17. As we are a methods journal, please ensure the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol
***The most crucial steps in sample preparation have been highlighted, such as the submerged preparation of the sample, exclusion of air bubbles, and check correct wax sealing.

b) Any modifications and troubleshooting of the technique
***We have included a new paragraph discussing the troubleshooting of measurements, particularly initial signal acquisition (lines 592-599).

c) Any limitations of the technique
***A brief discussion of the types of usable samples has been added (lines 581-585). 

d) The significance with respect to existing methods
***We have highlighted some of the benefits of microcoil imaging using solenoid coils, such as spectroscopic imaging (lines 643-644). 

e) Any future applications of the technique
***We have added a recommendation to include the techniques as a control in regular experiments to verify that experimental setups are working according to specifications (lines 586-590) 

18. Please do not abbreviate the journal titles in the references section
***All journal titles are now un-abbreviated.
 
19. Please sort the materials table in alphabetical order.

*** The materials have been sorted alphabetically, per section. 

Video:
1. Please ensure that the title is the same both in the video and in the text. Please remove the colon as make the title concise.
***The titles have been harmonised, the colon has been removed and the title is now more concise. 

2. Please increase the homogeneity between the written protocol and the narration in the video. It would be best if the narration is a word for word from the written protocol text and is in imperative tense throughout as in the text.
***Thank you pointing this out, we have made changes both to the video and manuscript to make more alike and changed it to imperative tense where applicable.  

3. Please ensure that the protocol chapter titles are the same as in the text.
***The protocol and text protocol names have been made the same. 

4. Please remove the numbering from the chapter title cards
***The numbering has been removed. 

5. Please include all the results figure in the representative result section as done in the text. Instead of the application section, please name this section as representative result. Please ensure this section has a voice over.
***The representative results have been moved in the video to the representative results section and the voice over has been amended where necessary. 

6. Please describe the result with respect to your experiment, you performed an experiment, how did it help you to conclude what you wanted to and how is it in line with the title.
***Some sentences have been added to the voice over of the representative results section to help interpret the findings for the viewer. 

7. Please ensure all the figures are present both in the text and the video.
***We have added a figure to show the ROI placement, so that all figures are present in both forms. 

8. Please include the title card both in the beginning and in the end.

***The title card has been added to the end of the video. 

Reviewers' comments:

Reviewer #1: 

Manuscript Summary:
This manuscript addresses a methodology description for a calibration and a use of microcoils. The methodology includes the bench calibration of the in-house built solenoid coil, SNR calibration in the MR scanner with the sample and extensive sample preparation procedure. The manuscript sufficiently described intro for the protocol with unbiased discussion of the protocol. The efficacy of the protocol is sufficient and could be improved according to the comments below.

Major Concerns:
Some bench calibration and SNR calibration details are not addressed yet.. This info will be helpful for the reproducibility of the all experiment, i.e. targeted S11 and Q-factor values, the choice of the MRI sequence of the SNR calculation and the ROI area for the SNR calculation. In general, the authors followed detailed step-by-step guide for the all procedure. However, the motivation for the choice of some methods are missing. The detailed comments can be found under minor concerns below.
[bookmark: _Hlk38140169][bookmark: _Hlk39333016]*** We thank the reviewer for the detailed comments and useful suggestions. We have incorporated the suggested changes. Please see our responses under minor concerns. 

Minor Concerns:
Line 44: Maybe it would be beneficial to add one sentence to summarize which environment and which components are included in this methodology description by using who, what, where, how type of questions for general readers in the abstract section. For example, it could include "a SNR calibration for a solenoidal microcoil at the MRI scanner with samples of…"
Line 45: Please be specific about the calibration, such as SNR calibration, coil performance calibration etc.
***We agree with the reviewer that the initial impression on the reader should provide the general details and have introduced this information in the first sentences (lines 45-48). 
Line 75: It could be nice to emphasis a motivation and application area of using planar and solenoid coils depending on the sample type, shape or size.
***We have included some sentences to introduce the main applications for planar and solenoid coils, as suggested by the reviewer (lines 75-79). 
Line 133: Does it mean 0.4 mm-diameter copper wire?
***Indeed, this is the diameter. We have rephrased the sentence to make the diameter explicit. 

Line 135: Is it a variable/trimmer capacitor with the range of values 1.5-6 pF?
***That is correct, we have added ‘variable’ to the sentence to make this clear. 

Line 133-135: Please add the manufacturer of the copper wire and capacitors on table of materials.
***We thank the reviewer for the comment; the emphasis in this protocol lies on calibration and sample preparation. Though detailed component information may aid in the construction of microcoils, it is likely that this information is too specific and not applicable to the potential users of this protocol. 

Line 145: What is Bruker Micro5 probe? It sounds like very specific to the vendor.
***This is indeed a probebase with an integrated gradient made by Bruker GmbH, we have rephrased the sentence to be vendor-agnostic.

Line 631: Please check the reference since one author's name was written two times (Ref. 20).
***The reference has been checked and corrected. 

Line 151: Please write it down the motivation to add CuSO4.5H2O as well as the use of D2O.
***We agree it would be good to include the rationale for this. We have added the reason for the use of copper sulfate to the protocol, which is to reduce T1 and T2 relaxation time,  and the reason for the deuterium is to prevent radiation damping (lines 163-170) 

Line 155: Please add the reason of using 1g/L CuSO4.
*** The concentration is sufficient to cause strongly enhanced relaxation rates, but also stay below the saturation limit, thereby avoiding precipitation. This reasoning has been added to the protocol (lines 167-168).

Line 161: Please write it down which specific vector network analyzer used in this experiment with its vendor details on table of materials.
***The ultilized vector network analyzer has been added to the table of materials. 

Line 161: Please specify the frequency range used in this method.
***The frequency range was 10 Mhz; this has been added to the text.

Line 162: It would be again beneficial to write it down which S11 and Q-factor values are targeted for the VNA calibration step.
***We concur with the reviewer that target values could be helpful, but we are afraid they would be too specific for our system and also depend on the application of the coil. We would like to refrain from giving explicit design goals for this protocol, as the objective is more to give the reader a comprehensive overview of what to do with a new coil setup. Specific instructions for coil design and calibration can be found in Haase et al, which we would not like to replicate in this protocol. 

Line 167-169: What are reference and biological samples and how they are different? What are their roles?
*** The reference sample is meant to be used for coil characterisation, including the reference pulse power, volume normalised SNR and consist of the CuSO4 solution. The biological sample preparation is meant for general experimental use, this has been clarified in the text. 

Line 180: The microcoil holder is mentioned here for the first time. It would be nice to add it when the coil was described. Please add an explanation about its role.
***We have now introduced the purpose of the microcoil holder in the introduction (lines 104-105). 

Line 237: What is exactly the probe base? It is on the Micro5 probe?
*** The micro5 probe has an integrated gradient, unlike most probes. To differentiate between the whole probe including the gradient and the probe without the gradient, we use the term probe base when we mean the probe without the gradient. This may also be seen in Fig 3, showing the components of the probe. 

Line 247: Could the authors further explain the potential susceptibility problems due to the coil wires? Is the selection of the coil wire in this experiment avoiding this problem? If yes, please address how it has been done.
[bookmark: _Hlk40215425]***We thank the reviewer for this question; the demonstrated coil uses fluid susceptibility matching, but using zero-susceptibility wire is also a viable option. The B1 estimation included in the protocol can help to determine whether the effect is problematic enough to warrant the inclusion of susceptibility matching in the design of the coil assembly. We have expandend our thoughts on this in the discussion section (lines 600-610). 
Line 250: Could the authors be specific about the "all cables"?
***We have now included all the cables that need to be connected (line 279).

Line 252-255: It is very beneficial to write which MRI system is used in this experiment (model/software version/vendor details/main magnetic field strength/type, etc/.)
***We agree that this would be useful, and have added into the introduction and protocol so that the reader will have a clear sense of the relevance for their own applications (lines 105-107).

Line 264: from the line 135, only one type of capacitor looks like variable. Here the authors mentioned as two types of capacitors are variables. Could the authors make it clear?
***Indeed, the microcoil assembly only has one variable capacitor, which is set to the correct setting during the manufacture of the microcoil. We refer here to the tuning and matching capacitors found on the probe base, to which the microcoil assembly is mounted. We have now made it more clear in the text that we mean the probe base capacitors. 

Line 267: Please write it down the tune and match values at the desired frequency. It could be written in a range of targeted values.
***We would like to include the values, but the particular coil used here is hand-controlled use thumbscrews, and the values cannot be read accurately. These values are also very specific to the coil and even more so the sample. Instead, we recommend setting the tuning and matching to the middle of their ranges for new coils, this has now been added to the text (lines 306-308). 

Line 269: Please mention the targeted coil quality factor value for the described measurement method.
***Although we aimed for a Q-factor higher than 150 for our coils, it is very specific to the coil diameter we were using. Thus, we would preferably not include it as an explicit design goal for this protocol.  We would also encourage an approach of optimizing for the volume normalized SNR instead of the Q-factor. 

Line 274: What does it mean "initiate a wobble curve"? Is the step 4.8 applied on VNA or the scanner?
***It was indeed performed on the scanner so that the reflectance test was performed in the actual experimental environment. We have added this information to step 4.8. 

Line 294: Please use the capital letters for RF.
***Corrected. 

Line 307: Is not it better to localize the sample first and then calibrate the RF power? In case the sample needs to be relocalised again, the RF power should be calibrated one more time. So, I suggest reordering the procedure for the step 4.13.
***We agree with the benefit of the proposed change, however the risk for damage to the coil is high for the first calibration, when the approximate power levels are unkown. For routine use, we certainly would change the order. We have added a note to explain the need to recalibrate the coil after repositioning. 

Line 327: What is the motivation of using spin-echo sequence for the SNR measurement rather than using GRE-type sequence? How sensitive to this experiment to the B1 homogeneity? It is good to give B1 homogeneity value for the same ROI used in the SNR measurement.
***We thank the reviewer for the interesting question. The spin-echo sequence is used to separate the SNR measurement from the B0 inhomogeneity, and also lessens the variability due to B1 inhomogeneity. The different number of slices can be used to measure the B1 homogeneity and the linear range of the coil, using the reference sample. 

Line345: It is not clear to me where mu ROI (2.3) and noise (0.34) are calculated in the image. It could be good to give the dimension of ROI.
***We agree that more information on the ROI is beneficial. The exact size of the ROI is not critical as we are using mean values. The placement, however, is more important as the mean signal ROI should fall entirely within the sample and the noise ROI should be placed in the corners. We have added a new figure to show this (Figure 7). 

Line 370: Please write it down RF amplifier gain/RF input power used in the experiment.

***We used the automatic adjustments for most imaging, so we have included the recommended automatic adjustments in the protocol (419-422). 

Reviewer #2: 

Manuscript Summary:
The paper describes a protocol how to image small biological samples using magnetic resonance microscopy at ultra-high field, achieving a best resolution of 13 microns. The entire protocol starts at the point, when the home-built microcoil is available. For the manufacturing of the microcoil, they refer to the literature. On the other hand, it is important that this type of coil has a good signal to noise ratio per volume and can be reproduced at low cost facilitating its broader use. The high magnetic field causes special problems due to potential susceptibility artefacts at air cavities and - interfaces arising around the rf-coil wire and inside the sample. They overcome this issue by submerging the coil and the sample into a susceptibility matching fluid.
The protocol consists of two parts. The first part contains a step-by-step sample preparation which is clearly illustrated by many photos. In this context, the author notes on chemical properties of the substances used are very useful. The second part of the paper deals with determination of the coil characteristics comprising the basic necessary steps. The authors describe all steps in high detail, supported by exemplary diagrams and MRI images. Additionally, reasonable notes and warnings complete the description. In summary, the protocol allows also non-experts to reproduce the procedure. Finally, the authors demonstrate the success by high-resolution images of a root and a root nodule by using different MRI pulse sequences.
Since I had no access to the author´s video, I cannot review its quality. The figure quality is good and the captions are detailed but not lengthy. Summarizing, the paper fulfills entirely the requirements of JoVE for publication after some minor corrections.

Major Concerns:
none
***We thank the reviewer for insightful comments and suggestions, are responses are found below. 

Minor Concerns:
Line 56: (13 micron)^3 yield a volume of 2.2 pL (picoliters).
***Indeed, thanks for spotting this, we have corrected the volume. 

Line 80: A section "Materials and Methods" does not exist.
***We have changed the sentence to point to the correct Materials list. (Line 80).

Line 98: "… Calibrating the 90° pulse length or power…"
***Indeed, only the pulse length or power needs to be calibrated. We have rephrased the sentence as suggested by the reviewer. 

Line 118: Co-registration with optical microscopy is not included in this paper.
***We agree with the reviewer that co-registration is not covered with this protocol and have rephrased the sentence, so that only points out the possibility of combining it with this protocol. 

Line 127: Typo: delete last "is"
***It has been corrected. 

Line 142ff and Fig. 1B: The authors write that the sample was prepared in a 1mm sample capillary. It is not clear if this capillary in inserted in a second capillary, around which the coil wire is wound, or if the sample capillary is inserted directly into the solenoid. Further, it is not clear if the susceptibility matching liquid is filled into the coil compartment before, or after sample insertion. A schematic drawing of the setup with the different compartments would be helpful.
***We have moved the schematic drawing in figure 2 to Figure 1 so that the relationship becomes clear. The sample capillary is indeed inserted into the second capillary, which forms a permanent part of the microcoil assembly and the susceptibility matching fluid is added during coil construction.

Line 155: Include the molarity of the reference solution and it´s relaxation times.
***We have added the molarity of the solution. Interestingly, it is not straightforward to measure the relaxation times of samples at ultra-high field, because traditional T2 maps become highly resolution-dependent. Though, of course, whole sample T1/T2 can be determined, this is less relevant for imaging (line 168). 

Line 161: Describe briefly the "S11 test".
***We have added some lines to clarify the S11 test (line 172-184).
 
Line 192ff: Many roots possess a rhizosheath, i.e. soil particles are strongly "glued" to the root and can hardly be removed without damaging the root. How did you deal with this issue?
***The growth substrate used consisted of relatively large grains of perlite, which could easily be identified by the naked eye and then selectively removed. Typically removing the particles with a pincer is sufficient, but washing in the sample in water is possible. Furthermore, sections of root without any visible rhizosheath were selected for measurement. We have added this clarification to the text (line 215-219). 

Please indicate the used root section: taproot or lateral, young, or old etc.
***We have added a sentence explaining the root section, which was five week old fibrous root (line 219). 

Line 201: How strong was the vacuum? Did you use a water jet or an oil pump?
***The pump used was a membrane vacuum pump, the type has been added to the list of materials and the protocol (line 226). The pump end vacuum pressure was 7 mbar. Vacuum was applied until no bubbles were seen escaping the sample, which we have now clarified in the text. 

Line 271: Isn´t it actually a reflection dip and not a resonance peak? f1, f2, and fc are not defined. A figure or printscreen of the network analyzer would be helpful.
***Indeed this would be a reflection dip, we have rephrased it accordingly and added a description of the variables to the text. It can, however, also indicate that there may be multiple resonant modes in the coil, as discussed later (lines 411-414).  

Line 317: Typo: delete first "pulse".
***It has been corrected.

Lines 337ff: Equation 2 and description in the text do not match.
***We agree with the reviewer that the text could be more clear and have rewritten the paragraph accordingly (lines 381-386). 

Line 343 and Eq. 3: Is this the result for the reference solution?
***Correct, we have rephrased the sentence to make clear that the result of Eq. 3 are for the reference solution.

Line 357: "longer" echo time, not "higher".
***It has been corrected.

Line 365: The authors mentioned the existence of multiple resonance modes in the wobble curve. Please give more details about possible reasons.
***We have found that some microcoils, when tuned incorrectly, can resonate outside the actual coil, .e.g., near capacitors. A sentence explaining this has been added to the discussion (line 593). 

Line 368 ff or in the discussion: A FLASH or any other gradient echo sequence works well for the reference solution and biological samples with long T2 relaxation times. Please discuss that the reader should be aware, that other systems might possess shorter T2 relaxation times requiring spin echo sequences or even sequences with ultra-short detection times. This is typical for many materials and geological samples.
***We fully agree that this protocol would need to be adapted in order to work for samples with very short T2 relaxation times, and have added a note to this effect to the discussion (lines 580-583). 

Line 369 ff: Please add the flip angle used. How do you avoid intensity loss due to saturation effects?
***The flip angle has been added to the text. We found that a flip angle of 30° gave an optimal result in terms of signal intensity per unit of time, we were aiming for optimal contrast and not a quantitative measurement, so we were not concerned with saturation effects. 

Line 389: Is this the calculated or the measured Q factor.
***We have added clarification in the sentence to indicate this is the measured Q-factor (Lines 388-389)
 
Line 391: The value of 11 microseconds is different from the value given in figure caption 5, line 469 (12-13 microseconds).
***The correct value was 12 microseconds, we have removed the inconsistency in lines 391 and 469. 


Line 392: Tau and gamma are not defined.
***We have added tau and gamma to the text. 


Figure 1B, line 423: Please add the length of the coil and its inductance. The matching bath is not clearly visible, see comment on line 142, above.
***We have added the length of the coil to the text. As for the inductance, we have found it to be difficult to determine for solenoid microcoils this small so that no accurate measure can be given. To show the components of the microcoil more clearly, we have combined Figure 1 and 2 in a single figure. Now the schematic can be seen in relation to the photo of Figure 1B.  

Line 546: check grammar.
***It has been corrected.


Reviewer #3:

Manuscript Summary:
The manuscript and video entitled "Magnetic Resonance Microscopy using Microcoils at 22 T: Coil Performance Calibration and Usage Demonstrated on Medicago truncatula Roots" by van Schadewijk et al. describe a procedure of preparation and optimization of MRM experiments of biological samples with a dedicated microcoil. The idea is to use microcoils adapted to the size of the sample.

The video is illustrative and shot in a professional way.

The associated manuscript is well written and its structure is clear. It looks to me already very smooth and close to a publishable form. Please find below a list of smaller mistakes and other points that should be corrected or clarified.

The content of the work is perhaps not absolutely novel (published in a different format in ref. 26), but its form of presentation gives a good insight into the procedure so that other researchers can learn from it.
I therefore recommend the publication of the work by JoVE.
***We thank the reviewer for the kind words and helpful comments.

Minor Concerns:
l. 6/7 The formatting of the authors' list is messed up. For example, who is Aldrik, an author without first name, or only first name, without affiliation, ...?
***We thank the reviewer for pointing this out, a comma was indeed missing. It has been corrected. 

l. 71 "The SNR is inversely proportional to the coil diameter".
There's a bug in the video concerning this phrase.
*** The bug has been corrected, we thank the reviewer for noticing this. 

l. 81 "microcoils can be constructed using ..., an assortment of capacitors, ..."
The capacitor is not part of the coil.
***We agree that capacitors are not part of the coil, thus we have clarified the sentence to indicate we mean a complete microcoil assembly (line 87).

Fig. 1B It is a bit difficult to identify the details of this figure, perhaps due to the image's quality and resolution. Labels within the figure would help.
***We agree the figure was hard to read. Therefore, we have combined figures to make more clear that Fig 2 (now Fig 1C) is the schematic representation of the coil in Fig 1B. We have also enlarged the image, together this should make it more easier to see the different components of the microcoil. 

l. 103 "suitable narrow-bore (≤ 60 mm) vertical spectrometer"
Should rather be the "magnet".
***We agree and have changed it to magnet. 

l. 107 "is housed is" Typo.
***It has been corrected.

Fig. 2 As far as I understand, only the matching capacitor is variable, not the tuning one. How is the system tuned? Or is the band width of the circuit so large that tuning is not necessary? On the other hand, the video shows conventional tuning by probe capacitors. This point should be clarified.
***We thank the reviewer for pointing out this unclear section. In normal operation, the coil is tuned using the tuning and matching capacitors located in the probe-base. The variable capacitor on the microcoil itself allows for fine-tuning as  in microcoils the tuning and matching is not completely orthogonal, Fine-tuning is perfomed only during manufacture of the coil. We have added some sentences explaining this further in the manuscript (line 102-104).


l. 199 "Then, punch a hole in the with a sharp tool" Typo.
***It has been corrected. 

l. 146 "... which fits the Bruker Micro5 probe".
It should be mentioned already before that this type of commercial probe is used.
***We have added this information to the introduction at line 107. 

Fig. 6 12 μs for a p90 appear to me pretty long for a microcoil. The power, 0.6 W, is quite low. Is this due to the sensitivity of the small capacitors against high voltages?
***Indeed, the pulse power is deliberately kept low to avoid damage to the microcoil due to overvoltage. For this reason, we caution using high pulse power (Lines-321-324).

Eq. 2 What is the exact definition of μnoise? Is this term necessary?
***Here, μnoise stands for the mean signal of the noise. Though some definitions leave it out, we prefer it to keep it in order to account for anomalous signals, which may affect both the background and sample. 

l. 337 For how many repetitions is the SNR determined? One?
***That is correct; ideally, the SNR is determined on one repetition. We have added a clarifying sentence indicating this.

l. 415 The legends are placed into the middle of the manuscript. (I guess this will be corrected anyway in the final version).
***That is correct, this follows the JoVE author guidelines. 

There are some errors in the reference list, e.g. references 4, 5, 11, 22
***Thank you for pointing this out, the references have been checked and adjusted. The DOI number of references 11 and 22, though odd, are correct. 
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