
Nandita Singh, Ph.D., Senior Science Editor 
Vineeta Bajaj, Ph.D., Review Editor
JoVE
1 Alewife Center Suite 200
Cambridge, MA 02140

Dear Dr. Singh and Dr. Bajaj,

We thank the Editors and Reviewers from the JoVE for the favorable review of our manuscript and valuable suggestions. Based on their comments, we have carefully revised the manuscript. We believe that the revised manuscript is much improved and hope that it now warrants publication in the JoVE. 

Sincerely,


Hui Feng, M.D., Ph.D.


We thank both the Editors and the Reviewers for their helpful comments to improve the manuscript. We have addressed all comments point-by-point as listed below. 

EDITORS’ COMMENTS:
1. “…thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.”
Author's Response: We have thoroughly proofread the manuscript and ensured that there are no errors in spelling and grammar in the revised 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.”
Author's Response: We have formatted the manuscript according to the Editors’ requirements. 

3. “…Please remove all commercial language from your manuscript and use generic terms instead.”

Author's Response: We have removed all commercial language from the manuscript and listed them in the Table of Materials.

4. “Please convert centrifuge speeds to centrifugal force (x g)...”

Author's Response: Based on the Editors’ suggestion, we have converted the centrifugal speeds to relative centrifugal force “rcf” in the revised manuscript. 

Page 4, line 199:

“… Centrifuge at 135 rcf for 5 min.”

5. “Please ensure that all text in the protocol section is written in the imperative...”

Author's Response: We have changed all text in the protocol section to the imperative tense. 

6. “Please ensure you answer the ‘how’ question, i.e., how is the step performed? ”

Author's Response: We have clarified the vague steps and elaborated on how these steps are performed.

7. “…Please highlight 2.75 pages or less of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video…”

Author's Response: We have highlighted the essential steps in the protocol section and ensured that they are less than 2.75-page long. 

8. “Please bring out clarity between HeLa and Nanoparticle injection together. What is the vehicle in this case? Please present the results for vehicle as well.”

Author's Response: We thank the Editors’ comments. The vehicle we used to resuspend nanoparticles was de-ionized water (H2O). We did present the results for vehicle injection alone (see Figures 1A, 2 and the result section). 

Page 6, line 270-271

“Follow the procedures as described in 3.1-3.3 to align embryos and load vehicle (H2O) or the nanoparticle solution into the needle.” 

Page 6, line 277-279:

“Follow a similar procedure, inject the vehicle (H2O) that was used to resuspend nanoparticles into embryos with or without HeLa cells transplanted as controls (Figure 1A,C).”

Page 7, line 321:

“…using embryos injected with the vehicle as controls (Figure 1A).”
 
Page 7, line 334-337:
“As expected, we failed to detect any specific blue fluorescent signals in embryos with the vehicle injection (Figure 2B,E). Additionally, when we merged the images captured in the red and blue channels, we only observed red cancer cells in the tail region without any blue signals (Figure 2C,F).”

9. “How did you use nanoparticles to reduce or destroy the cancer formation in your experiment? Please include figures.”

Author's Response:  The editors raised an interesting question; however, in this study, we did not investigate the ability of our nanoparticles to destroy cancer cells in vivo. We do plan to apply our established methodology to address this question in the future. 

10. “Please obtain explicit copyright permission to reuse any figures from a previous publication…”

Author's Response: All figures included in this manuscript have not been published elsewhere, thus there is no copyright issue involved.  

11. “As we are a methods journal, please ensure that the Discussion 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
d) The significance with respect to existing methods
e) Any future applications of the technique”
Author's Response: We thank the Editors for the suggestion and have ensured that the discussion covers the required aspects in the revised manuscript.
12. “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.”
Author's Response: We have downloaded JoVE endnote style and formatted the references accordingly. 
REVIEWER COMMENTS:

Reviewer #1:

1. “There is no image provided to show healthy fertilized eggs that must be transferred into petri dish...”

Author's Response: We thank the Reviewer for the suggestion, and have modified Figure 1 to include the step for embryo collection together with an image showing healthy fertilized eggs.
2. “The anesthetization of embryos using MS222 have high potential to kill the embryos, if not careful. So more discussion should be provided.”
Author's Response: We thank the Reviewer for pointing this out, and have included more details in the protocol and in the discussion about the use of MS222.

Page 4, line 180-183:

“Prepare a stock solution of tricaine methanesulfonate (MS222, 4 mg/mL) by dissolving MS222 into autoclaved fish water. Vortex well before use. Dilute MS222 stock solution 1:100 in fish water (add 200 L MS222 stock solution to 20 mL of fish water, final concentration 40 µg/mL) to anesthetize embryos in the following procedures.”

Page 5, line 234-235:

“Anesthetize the embryos by adding five drops of the diluted MS222 solution (40 µg/mL).”
Page 9, line 420-422:
“Additionally, one must take care not to add too much or too concentrated MS222 when anesthetizing the embryos during injection and imaging.”
3. “During the injection of nanoparticles into embryo, it is done behind the embryo eye which is enriched with capillaries. There may be risk here to cause harm or potential death…”
Author's Response: The Reviewer makes a good point. When we perform the injection, we use a very thin needle that is typically for DNA microinjection. We insert the needle behind the eye quickly for a short period time. This ensures minimal damages to the embryos that tolerate this procedure well. We have delivered nanoparticles through injection into other head areas; however, injection behind the eye allows nanoparticles to enter the circulatory system of the embryos efficiently. 
4. “They should provide clear quantified data, e.g.: should be provided a graph against time that shows the distribution of nanoparticles in circulation in the embryos & a graph against time that shows the degree of targeting of the nanoparticles to the cancer cells.”
Author's Response: Indeed, we have performed detailed characterization and analysis of the distribution and targeting of different nanoparticles to cancer cells. This information was recently published in Nanoscale (Peerzade S et al., Ultrabright fluorescent silica nanoparticles for in vivo targeting of xenografted human tumors and cancer cells in zebrafish, 2019 – reference 18 in the manuscript). We have included this information in the revised manuscript.

Page 7, line 326-332:

“At 0, 30, 60, 90, 120, 180, 210 min post-injection of nanoparticles, we monitored the injected embryos by imaging to determine the interaction of nanoparticles with RFP+ HeLa cells, using the vehicle injected embryos as controls. Specifically, we imaged the zebrafish tail areas where RFP+ HeLa cells had spread to at red, blue, and brightfield using a fluorescent microscope (Protocol Section 5). The detailed characterization for the ability of our ultra-bright nanoparticle to target xenografted cancer cells in zebrafish over time is shown in Figure 5 of our paper recently published in Nanoscale 18.”

Page 7, line 347-353:

“We subsequently applied this protocol to test different types of nanoparticles 18-20. Depending on the properties of the nanoparticle tested, we observed co-localization of cancer cells with certain types of nanoparticles as early as 30 min post-injection. By 120 min, there was >80% targeting of cancer cells by these nanoparticles in the tail region of the fish. However, for other nanoparticles, minimal targeting of cancer cells was observed, consistent with their lack of cancer-specific ligand. The detailed results and analysis are included in our recent publication in Nanoscale (see Figures 3-4, supplementary Figures S12-S16, and supplementary Table S6) 18.”

5. “The margin of the survival rate for the embryos is too large (10% to 50%)...”

Author's Response:  We apologize for the confusion caused by our writing. The survival rate for the embryos is actually high when microinjection is performed by an experienced individual. We have revised our manuscript to clarify this. 

Page 9, line 408-413:

“Finally, the skill of the individual who performs transplantation matters. An experienced individual can accurately inject HeLa cells into the perivitelline cavity space, while an inexperienced person often injects tumor cells into the yolk area where tumor cells barely spread into the fish body. Similarly, the embryos survival rate is much higher for the experienced individual, with at least 50% of embryos transplanted with cancer cells surviving.”

Reviewer #2: 

Major Concerns: 

1. “...injection of a large number of embryos (>100) for each experiment seems to be a bit challenging.” 

Author's Response: Although we appreciate the Reviewer’s concern, it is rather straightforward and fast to inject a large number of embryos. As a matter of fact, one experienced individual can inject ~500 embryos within 3 hr. 

2. “I am not convinced why there is a need to use such young embryos (48 hpf)? ...”

Author's Response: One of the reasons we use 48 hpf embryos is to avoid rejection of human cancer cells by the fish’s immune system. Although we could use embryos older than 48 hpf, their transparency decreases as fish develop over time. Therefore, 48 hpf embryos are commonly used for transplantation of human cancer cells. 

Page 2, line 93-96:

“Finally, zebrafish develop their innate immune system by 48 hpf, with the adaptive immune system lagging behind and only becoming functional at 28 days post-fertilization 15. This time gap is ideal for the transplantation of various types of human cancer cells into zebrafish embryos without experiencing immune rejections.”

3. “Where NPs are localized in absence of cancer cells? It is possible that these NPs are located in the same region of zebrafish tail with and without cancer cells...”

Author's Response: We thank the Reviewer for this outstanding suggestion. We have now included the additional control in the revised manuscript, showing that different from the distribution of nanoparticles in fish transplanted with cancer cells (see Figure 3), nanoparticles in fish without xenografted human cells distribute relatively evenly into the circulatory system of embryos, highlighting blood vessels (see new Figure 1C and Figure 4).

Page 7, line 341-345:

“We also injected nanoparticles into the embryos that were not transplanted with HeLa cells. Instead of concentrating into particular cells or areas, the blue fluorescent particles in these embryos distributed relatively evenly into the circulatory system of embryos, highlighting blood vessels (Figure 4B,E). As expected, we could not detect any specific red fluorescent signals in these embryos despite some weak background fluorescent signals (Figure 4A,C,D,F).”

Page 8, line 385-391:

[bookmark: _GoBack]“Figure 4.  Zebrafish injected with nanoparticles without human HeLa cells. Blue fluorescent nanoparticles are distributed into the circulatory system of the embryos in the individual (B,E) and overlaid images of the red and blue channel (C,F). No specific red fluorescence is visible at either low or high magnification (A,D) except some background fluorescence common to zebrafish embryos. Images in (A-C) show the fish tail region as boxed in Figure 1C. Images in (D-F) are enlarged views of the boxed areas in (A-C). Scale bars in (A-C) = 100 μm and in (D-F) = 50 μm.”

4. “Although authors claim that this protocol is suitable for various NPs testing and they did such experiments, there are no results (images) are presented in the paper…”

Author's Response: Indeed, we have performed detailed characterization and analysis of the distribution and targeting of different nanoparticles to cancer cells. This information was recently published in Nanoscale (Peerzade S et al., Ultrabright fluorescent silica nanoparticles for in vivo targeting of xenografted human tumors and cancer cells in zebrafish, 2019 – reference 18 in the manuscript). We have included this information in the revised manuscript.

Page 7, line 326-332:

“At 0, 30, 60, 90, 120, 180, 210 min post-injection of nanoparticles, we monitored the injected embryos by imaging to determine the interaction of nanoparticles with RFP+ HeLa cells, using the vehicle injected embryos as controls. Specifically, we imaged the zebrafish tail areas where RFP+ HeLa cells had spread to at red, blue, and brightfield using a fluorescent microscope (Protocol Section 5). The detailed characterization for the ability of our ultra-bright nanoparticle to target xenografted cancer cells in zebrafish over time is shown in Figure 5 of our paper recently published in Nanoscale 18.”

Page 7, line 347-353:

“We subsequently applied this protocol to test different types of nanoparticles 18-20. Depending on the properties of the nanoparticle tested, we observed co-localization of cancer cells with certain types of nanoparticles as early as 30 min post-injection. By 120 min, there was >80% targeting of cancer cells by these nanoparticles in the tail region of the fish. However, for other nanoparticles, minimal targeting of cancer cells was observed, consistent with their lack of cancer-specific ligand. The detailed results and analysis are included in our recent publication in Nanoscale (see Figures 3-4, supplementary Figures S12-S16, and supplementary Table S6) 18.”

Reviewer #3:
     
1. “Is the fish water also used for zebrafish eggs and embryos? How to prepare fish water?”

Author's Response: The Reviewer is correct. The fish water is used for zebrafish at all developmental stages. We did not make the fish water ourselves, instead we simply obtained fish water from fish tanks housed in our fish facility. The aquatic system sold to fish facilities is pre-programmed by manufacturers to generate fish water with suitable salt concentration and pH. Therefore, researchers do not need to prepare fish water manually. We have clarified this information in the revised manuscript.

Page 3, line 135-136:

“Fish water is obtained from fish tanks in the fish facility.”

2. “As Casper zebrafish is transparent, what is the purpose to bleach embryos in 1.7? provide the information on how to bleach the embryos.”

Author's Response: Embryo bleaching is an optional procedure in many fish facilities. The reason for bleaching embryos is to potentially kill some pathogens, and may improve the survival rates of the embryos. We used the common procedure described in The Zebrafish Book and have included this information in the revised manuscript. 

Page 3 and line number 140-141:

“Bleach the embryos the next morning using the standard protocol as described in The Zebrafish Book 16, and put the embryos back to the incubator. (optional step)”

3. “Provide the information in detail for anesthetizing embryos, such as how many drops of MS222 to what volume of media, what is the final concentration of MS222?”

Author's Response: We thank the Reviewer for the comment. We have now updated our manuscript to include a more detailed explanation of how to prepare MS222.

Page 4, line 180-183:

“Prepare a stock solution of tricaine methanesulfonate (MS222, 4 mg/mL) by dissolving MS222 into autoclaved fish water. Vortex well before use. Dilute MS222 stock solution 1:100 in fish water (add 200 L MS222 stock solution to 20 mL of fish water, final concentration 40 µg/mL) to anesthetize embryos in the following procedures.”

Page 5, line 234-235:

“Anesthetize the embryos by adding five drops of the diluted MS222 solution (40 µg/mL).”

4. “How to label the cells? Why are the cells left in 35.5 degrees before injection?”

Author's Response: We labeled HeLa cells by transducing PLenti6.2_miRFP670 lentivirus, and have now included this information in the revised manuscript. We store cancer cells at 35.5 °C before and during injection so they can stay healthy to migrate in fish.

Page 4, line 185-186:

“Label HeLa cells by transducing them with PLenti6.2_miRFP670 lentivirus using the protocol as described 17.”

Page 9, line 415-416:

“Although zebrafish embryos are usually incubated at 28.5 °C, human cancer cells require higher temperatures to survive and migrate 22,23.”

5. “After cell injection, the embryo survival rate is low. Is it because of the temperature? Did the authors grow the embryos at 28 degree? ...”

Author's Response: We apologize for the confusion caused by our writing. The survival rate for the embryos is actually high when microinjection is performed by an experienced individual. We have revised our manuscript to clarify this. Although embryos may not like higher temperature, the embryo lethality is not caused by incubating them at 35.5 °C. We also incubated the uninjected embryos at 35.5 °C as controls. These embryos tolerated the temperature well and showed little lethality. We kept embryos in this study at 35.5 °C to allow the survival and migration of human cancer cells. 

Page 9, line 408-413:

“Finally, the skill of the individual who performs transplantation matters. An experienced individual can accurately inject HeLa cells into the perivitelline cavity space, while an inexperienced person often injects tumor cells into the yolk area where tumor cells barely spread into the fish body. Similarly, the embryos survival rate is much higher for the experienced individual, with at least 50% of embryos transplanted with cancer cells surviving.”

Page 9, line 415-417:

“Although zebrafish embryos are usually incubated at 28.5 °C, human cancer cells require higher temperatures to survive and migrate 22,23. To allow the survival of both fish embryos and human cancer cells, we incubate the embryos transplanted with human cancer cells at 35.5 °C instead.”

6. “Provide the information of nanoparticles. How to prepare and characterize them? How to label them?”

Author's Response: This information was recently published in Nanoscale (Peerzade S et al., Ultrabright fluorescent silica nanoparticles for in vivo targeting of xenografted human tumors and cancer cells in zebrafish, 2019 – reference 18 in the manuscript). We have included this information in the revised manuscript.

Page 7, line 323-324:

“Please see our recent publication for the detailed information for nanoparticle synthesis, preparation, and characterization 18.”

7. “ Protocol 1, the title could be ‘Generation of Casper zebrafish embryo’ ”

Author's Response: We thank the Reviewer for the suggestion, and have changed the subtitle accordingly. 

8. “Protocol 2, the title could be ‘Preparation of human Hela cell microinjection’ ”

[bookmark: _heading=h.gjdgxs]Author's Response: We thank the Reviewer for the suggestion, and have changed the subtitle accordingly.


