Thank you for the opportunity to revise the manuscript. Revised portion are shown in the manuscript. The point-by-point reply to all reviewers' comments is listed as following. There are supplemental data uploaded for the manuscript.


Reviewers' comments:
Reviewer #1:
Manuscript Summary:
Timely and interesting study of the MHC I complex in mammals using heterologous hybrids to understand MHC structure and function. Approach may prove important for the study of viral infections.
Reply
We thank the reviewer for positive commenting the importance of our work in the context of MHC I complex in mammals using heterologous hybrids to understand MHC structure and function.


[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Major Concerns:
Inconsistent nomenclature, overall brevity in writing did not provide enough detail for reader to grasp method or repeat protocol; Introduction and Discussion sections too short; Introduction should include background details about the method presented. Discussion lacked synthesis of method.
Reply
[bookmark: _Hlk41247617]We agree with the reviewer’s comments. In the new version, we unified the nomenclature, provided more details in the methodology, expanded the introduction (Line45-53) and discussion (Line 293-306).


Minor Concerns:
Misspelled "Histocompatibility" in Title; Poor formatting of tables
[bookmark: _Hlk11159767]Reply
Thanks and we have made the change accordingly (Line 1).


List of additional Comments for JoVE61462:

Line 24: "mean"- change to "means"
[bookmark: _Hlk41230544][bookmark: _Hlk41231098]Reply: 
We have made correction through the manuscript (Line 25).
[bookmark: _Hlk41063364][bookmark: _Hlk41063235][bookmark: OLE_LINK5][bookmark: _Hlk41063511][bookmark: OLE_LINK6][bookmark: OLE_LINK1][bookmark: OLE_LINK2]
Lines 50-52: "shown than MHC I chains from various mammals such as bat… rhesus macaque…,mouse…, cattle…and equine." There is inconsistent use of taxonomy between order [e.g. bat (Chiroptera)] and species [e.g. rhesus macaque (Macaca maltta)]. Also, Latin form is missing. Standardize taxonomic classification and report Latin form in paper.
[bookmark: _Hlk41230955]Reply:
We agree with the review's opinion. We have made a correct classification according to the reviewer’s comments (Line 59-62)

[bookmark: _Hlk41247314]Line 52 and 54: do you mean heterologous (rather than heterogenous)
Reply: 
We have made correction through the manuscript (Line 62 and 64).

[bookmark: _Hlk41064200]Lines 55-56 and 59: "between different species remain unclear". These are not different species, maybe "taxa" is better word. Authors are not comparing the same taxonomic groups. For example, bat is an order (chiroptera) comprised of many species, while rhesus macaque is an individual species of order primate. Please standardize the taxonomy.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: _Hlk41231532]Reply: 
We have made correction according to the reviewer’s comments (Line 66).

Lines 63-64: There is only one sub-heading so it can be dropped. Also, there is not enough detail given in this section (Preparation of expression constructs) to follow protocol. Please provide more detail.
[bookmark: _Hlk41234027]Reply: 
We have made correction according to the reviewer’s comments (Line 73-77).

Lines 72-81: Awkward sentence structure for Peptide synthesis section, which needs revision.
Reply
We have modified statement according to the reviewer’s comments (Line 102-106).

Lines, 76, 178, 185, 186: Check proper way to cite online server within body of paper, for example name, city and state. Date accessed and link to website generally go to reference list.
[bookmark: _Hlk41234443]Reply: 
We have made correction according to the reviewer’s comments (Line 89, 216，223，225).

Line 83: Incomplete sentence: "The purity of the peptide…", which is missing the verb
Reply: 
We have made correction through the manuscript (Line 104-105).

Line 91: List LB broth in the Table of Materials
Reply: 
We have listed all components according to the reviewer’s comments (Line 112)

Line 93: Give medium formulation of plate and the antibiotic used, including concentration of antibiotic. List antibiotic in Table of Materials.
[bookmark: _Hlk41234636]Reply: 
We have listed the antibiotic through the manuscript (Line 115, Table of Materials).

Line 94: Clarify statement "Previous constructs contain ampicillin resistance".
[bookmark: _Hlk41236178]Reply: 
We have made correction through the manuscript (Line 115).

Lines 96 and 104: List antibiotic used and concentration (include in the Table of Materials).
[bookmark: _Hlk41235013]Reply: 
We have listed antibiotic used and concentration (Line 118 and 126).

Line 106: Explain statement "vary the concentration of IPTG for different MHCs". List IPTG in the Table of Materials.
[bookmark: _Hlk41234813]Reply
We have added description (Line 128-129).

Line 112: Explain "ultrasonic 6S, interval 12S, 300W".
Reply
We have added description (Line 134-135).

Line 124: Consider including statement about removing sample for SDS PAGE before freezing the remaining sample away.
Reply
We have listed all components according to the reviewer’s comments (Line 141-142).

Lines 127, 161: What is the running buffer for SDS PAGE? List SDS PAGE components in Table of Materials
Reply
We have added description (Line 150-152).

Line 131: What is concentration of Na?
Reply
The ingredient of the medicine is ethylenediaminetetraacetic acid disodium salt, the formula is C10H14N2Na2O8, the molecular weight is 336.2, and the concentration we needed is 2 mM.

Lines 139 & 147: "two different refolding buffers (L)" - define "L"
Reply
We have added description (Line 175, 184).

Lines 150-164: Concentration of refolded protein: There is not enough detail given in this section to follow protocol. Please provide more detail.
Reply
Thanks for the reviewer’s suggestion. We have provided more detail in describing (Line 155-165 and Line 171-172).

Lines 166-168: Again, details are lacking in the Crystallization section. For example, "Crystallization … was preformed using the sitting drop vapor diffusion technique" Please include the concentration of protein used, amount of reservoir buffer, temperature that the crystals were grown at.
For a second example, "peptide complexes were screened with a Crystal Screen kit…The crystal growth was observed for 3 days…". Please give details of the crystallization screening procedure.
Reply
Thanks for the reviewer’s suggestion. We have provided more detail in describing (Line 204-205 and Line 207 and Line 210).

Lines 179, 181, 183 : What is the structure of the model crystal and what is its resolution?
[bookmark: _Hlk41235585]Reply
We have added description (Line 218-219 and Line 230-233).

Line 191: "the crystals with higher resolution were formed" - what are their resolution?
Reply
We have added description (Line 230-233).

Line 194: "The structures of Ptal-N…/hB2m and Ptal-H…/bB2m". List "b" form before "h" form, for consistency, to match the order of presentation in text of paper and of data in figure 1 and figure 2.
Reply: 
We have made correction according to the Reviewer’s comments (Line 237)

Line 201: " In the overall structures, Ptal-N…/hB2m and Ptal-H…/bB2m". Same consistency issues here.
Reply: 
We have made correction according to the Reviewer’s comments (Line 244).

Lines 210, 224: same as for lines 194, 201
Reply: 
We have made correction according to the Reviewer’s comments (Line 253, 266).

Line 210: "do not significantly affect"- there has been no statistical test conducted to determine significance, simply state "do not affect"
Reply: 
We have made correction according to the Reviewer’s comments (Line 253).
[bookmark: _Hlk41247174]
Line 218: "Materials" - is this "Table 3: The Experimental materials"? It doesn't need to be listed twice.
Reply: 
The " Materials " was deleted.

Lines 221, 236: " species in common, cross-species" - consider "taxa", authors are not comparing species
Reply: 
We have made correction according to the Reviewer’s comments (Line 263 and 278).

Line 222: "PD1" - this is first time the abbreviation for program cell death is used. Please define and develop concept to include in discussion.
Reply
Thanks for the reviewer’s suggestion. Since MHC class I molecules and PD1 have different binding modes, and there is no specific discussion in this article, we chose to delete according to your comments (Line 264).
[bookmark: _Hlk41236055][bookmark: OLE_LINK7][bookmark: OLE_LINK8]
Line 240: "The peptide-MHC tetramer is an important technique ". Do the authors mean: "The analysis of peptide-MHC trimer is an important technique"? Figure 1 shows 3 peaks, not four.
Lines 243, 245, 246: "MHC I tetramer" - do the authors mean "trimer"?
Reply
We have added description about the peptide-MHC tetramer (Line 282-284)

Line 335: "Figure Legends" - change to Figure and Table Legends
Reply: 
We have made correction through the manuscript (Line 400).

Lines 336-380: List Figures first then Tables, the order as presented in the paper.
Reply: 
Thanks for the reviewer’s suggestion. We have made correction through the manuscript.

Line 342: "dose" -change to "does"
[bookmark: _Hlk41236470]Reply
We have made correction according to the Reviewer’s comments (in the Table 2).
[bookmark: _Hlk41135395]
Line 343: "this species", consider "this taxon or molecule" instead
[bookmark: _Hlk41236520]Reply
We have made correction according to the reviewer’s comments (in the Table 2).

Line 348: "soluble the refolded" - change to "soluble and refolded"
Reply
We have changed words according to the reviewer’s comments (Line 408).

Table 1 - In Header "MHC species" - suggest "MHC molecules". Consider adding another column for Taxa.
Reply
We have made correction according to the reviewer’s comments (in the Table 1).

Table 2 - Within columns of table, define "/" and '---" . Also, there are four footnotes that I don't see defined (Y27a, / b, ---c, H-2Kd, ).
Reply: 
Thanks for the reviewer’s suggestion. We have made correction through the manuscript (in the Table 2).

Table 3 - please improve formatting, it is hard to follow compound across all columns of table. Also, the catalog number is missing for Superdex Increase 200 10/ 300 Gl.
Reply
We have made correction according to the Reviewer’s comments (in the Table 3).
[bookmark: _Hlk41138123]
Figure 1: More information is needed in legend. For example, for A and B give contents of lanes [M is molecular weight markers in kDA, P1-3 are MHC peaks (Ptal-N)]. For C and D, explain why these crystals were chosen for analysis.
Reply
We have made correction according to the Reviewer’s comments (Line 409-410).
[bookmark: _Hlk11172690]
Figure 2. Please emphasize the similar amino acids in bat and humans that are used for hydrogen bonding. The similarity is not clear in the figure.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Reply 
We have emphasized the similar amino acids in bat and humans that are used for hydrogen bonding with same color, and listed in Table 2.

Reviewer #2:
Manuscript Summary:
The authors describe a means of utilizing a well-studied hB2M to facilitate folding and presentation of peptides in the MHC of a heterologous species. They describe well in the introduction the importance of the method, the methods are clear and they highlight the significance of the work and potential utilization of the methodology. This is a rather troublesome method/procedure and I think it is well suited to JOVE to display the key methodology. Given my understanding of the methodology it seems to be accurate and clear.
Reply:
We appreciate the reviewer's positive feedback on our means of using heterologous β2m to facilitate folding and presentation of peptides in the MHC.

[bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK19]Major Concerns:
The reviewers should comment on problems with peptide prediction software across species, e.g. given the unique peptide-display properties of bat MHC via NetMHCpan. Also it is well characterized that human MHC-I requires B2M to fold correctly. This hasn't been shown for other species and is merely assumed. The authors should show that bat MHC-I does not fold in the absence of B2M. (This is a simple control but fundamental to the point of the paper). Ideally the authors should show a third species of MHC-I can fold using human B2M as they claim this will work across most mammals (except fishes etc). [This could be shown by a native gel/absorbance etc like Fig 1A, rather the whole way through to attempting crystals].

Reply:
[bookmark: _Hlk42020943][bookmark: _Hlk42459569][bookmark: _Hlk42459575]Thanks for the suggestion. In the revised paper, we have included description on our tried analyses using both the NetMHCpan and Rosetta FlexPepDock server (Line298-303). In this context, we have proved that Ptal-N*01:01/HeV1 complex was not formed without the presence of β2m (Figure 1A). And the H-2Kd that fold correctly through the hβ2m (Figure 1B).  



Minor Concerns:
In the abstract, "This is a feasible mean to study" should be "This is a feasible means to study".
Reply
Thanks and we have made the change accordingly (Line 25).

