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REVIEWERS' COMMENTS:

Reviewer #1 (Remarks to the Author): expertise in melanoma therapeutic response 

The authors here present an excellent body of work that sheds much needed light on resistance 

mechanisms to ICB in melanoma. These findings will be of broad interest and importance to fields 

of melanoma, immunotherapy and immune evasion. Below or minor comments/suggestions. 

• Would have been helpful if at least 1-2 short-term cultures from melanoma patients that 

responded well to ICB could have been concluded to serve as references to the short-term cultures 

from progressing tumors. I can understand feasibility being an issue, but this would have been 

excellent throughout all the figures of the manuscript. 

Figure S2 B 

- REVERT looks slightly misaligned 

Table 1 

- I really like this table. It answers a lot of confusion I had when reading the paper 

Page 4 

- B2M gene define 

- Further describe the antigens associated with de-differentiation 

- IFNy signaling is said to also impact MHC expression. What was the original impact? 

- “Several other features” – I am not sure what they are referring to (alterations? Markers of 

resistance?) 

- The last paragraph is confusing. First the resistance features are unclear, then some resistance 

mechanisms are stated, but then more mechanisms are also reported. PD-L1 is included in both 

the unclear and reported aspects. 

Page 5 

- Define PD1 PROGs 

- “and tumor-intrinsic IFNy signaling” does not fit in the sentence grammatically to make sense. Is 

it part of the dedifferentiation or part of the immune cell exclusion? 

Page 6 

- How were they able to determine the difference between innate progressive disease and acquired 

resistance in 19 patients (Table S4)? 

- Were the 10 patients that received prior systemic therapy part of the innate progressive disease 

group or the acquired resistance group? 

- The cell lines that came from biopsies were differentiated into innate or acquired resistance 

groups, but that is after the patient study was done, not beforehand. My first question of Page 6 

still stands. 

- Sentence with AXL is a run-on sentence 

Page 7 

- Intrinsic IFNy signaling is only found in 7 PD1 PROGs. How is this more common? 

- What was the signature used to define melanocytic, transitory, neural crest-like and 

undifferentiated cell lines. 

- Is undifferentiated the same as de-differentiated? Both phrases are used in the text. 

Page 8 

- Further explain the melanoma differentiation states 

- “We also confirmed elevated protein expression of IRF1, PD-L1, PD-L2 and HLA-ABC in most of 

the PD1 PROGs with elevated baseline IFNk activity (Fig. 2D, Fig. S2B)” What about these protein 

expressions for the 7 PD1 PROGs with intrinsic IFNy signaling? 



- Only half of the tumor biopsies showed this trend. And sample size of 6 seems small. 

Page 9 

- What was the percentage of T reg cells? 

- The frequency of CD8 T cells could also be due to Treg activity, not necessarily just absence of 

antigens 

Page 10 

- Why were only 2 PD1 PROG cell lines looked into for MHC-1 expression? 

Page 11 

- Why is data not shown? Not even in supplementary? 

- For the cell lines with homozygosity, was it for or against MHC-1/2 loci? 

Page 12 

- Treg activity should be looked into as well for MHC expression results 

- Y366* does not have a reference for the asterisk anywhere on the page 

- Still not sure how immune cell exclusion is common in these tumors… 

Page 14 

- There seems to be too few cell lines to say that the mechanism is important in melanoma 

o De-differentiation (1/6) 

o Loss of B2M (1/6) 

Page 36 

- Figure 2B seems out of place. What is its purpose? How are these scores decided? 

- Figure 2C AXL has a stark difference in the cell lines on the right. Why are they not with the 

differentiated melanoma cells on the left? 

Page 42 

- Figure 5A is not labeled well. It is hard to tell what parts of the graph the top two cell lines are 

referring to 

- Figure 5F – the bottom left flow cytometry analysis looks too randomly gated 

Page 44 

- Figure 6A is not labeled well. It is hard to tell what parts of the graph the cell lines are referring 

to 

- Figure 6D – the selected cell lines should be labeled a different color to highlight which points 

they are referring to 

Page 45 

- Caption for Figure 6H is not fully described and is part of the caption for Figure 6G 

Page 46 

- Figure 7B needs to specify which cell lines these alterations are in (JAK2, B2M, LOH) 

Reviewer #2 (Remarks to the Author): expertise in antigen presentation and immunology 

The manuscript by Lim et al. describes molecular changes in cohorts of melanoma patients 

showing resistance to checkpoint inhibitors. 

Strengths – The manuscript is well written and often demonstrates observations using multiple 

different techniques. The datasets are generally well controlled and appropriately analysed. 

Weaknesses – Some conclusions are derived from low numbers of tumours (e.g. SCC16-0016 cell 

line with disrupted IFN-g signalling) and it is unclear if many of the reported properties might be 

seen in melanoma tumours/lines that have not undergone checkpoint blockade. If so, then it is 



difficult to conclude that the different programming is as a result of resistance to checkpoint 

therapy. The initial, proposed comparison between innate vs acquired checkpoint progression 

patients did not extend strongly through the analysis of the data. However, as a catalog of 

changes seen in patients who happen to be on checkpoint therapy, the dataset is informative. 

Specific points to improve the manuscript include : 

(1)In Fig. 1B, is the SCC16-0016 cell line showing resistance to IFN-g in expression of JAK2 

transcript? Although starting from a lower baseline transcript expression (control), is the increase 

with IFN-g any less than some of the responding cell lines that start at a higher baseline level of 

transcript? 

(2) The use of 1000 U/mL IFN-g seems excessive (any changes to cell viability?). Was this titrated 

to determine an optimal concentration? 

(3)Fig. 2E + F – it was unclear why some of the cytokines induced in the absence of IFN-g (Fig. 

2E) in the intrinsic lines were apparently not induced (inhibited?) by IFN-g in those same cell lines 

when IFN-g is added (Fig. 2F). Is Fig. 2F, the fold change over no addition of IFN-g or something 

else? Figures need further explanation. 

(4)Fig. 3A left panel – what does the dotted line represent? 

(5)Fig. 3C – while it is interesting to dissect the cell populations from tumour which is 

unresponsive to IFN-g, it is difficult to make solid conclusions from n=1. 

(6)Fig. 4B – have the WMD-084#2 and WMD-084#1 cell lines been profiled for MHC I expression? 

It is unusual for a high concentration of peptide (10ug/mL) to not increase CD8 T cell activity from 

endogenous peptide levels in the #1 line and then for this saturating peptide addition to not 

increase the CD8 T cell activity level in the #2 line to the level in #1 line. One explanation might 

be a difference in MHC I level between the melanoma lines. 

(7)Fig. 7A right panel – this is not a very convincing “restoration” of CD8 T cell recognition by 

transfecting with HLA-A2. Were successfully transfected cells sorted and how much HLA-A2 was 

expressed on their surface? 

Reviewer #3 (Remarks to the Author): clinical expertise in melanoma 

In Lim et al, the authors developed short term tumor cell lines and matched tumor samples from 

melanoma patients progressing on immune checkpoint inhibitor therapy. Several molecular 

programs are found to be correlated with resistance, including IFNg signaling, melanoma de-

differentiation, MHC, and PTEN loss. 

The topic of resistance to ICI is of course, important, given its frequent use of this form of 

treatment in cancer broadly and in melanoma specifically. The generation of these cell lines, 

particularly matched cell lines from the same patient, is an important resource. Nevertheless, the 

data provided is mostly correlative and the pathways identified are not novel. These factors reduce 

the enthusiasm I have for this manuscript. 

A more complete evaluation of the drivers of resistance, as well as a more unbiased evaluation of 

the data, would be helpful. In my opinion, these limitations preclude publication at Nature 

Communications, at least in the current form. Significantly more analysis and molecular studies 

would be required. 

There is relatively scant evidence for most of the claims made in the manuscript that molecular 

changes are driving resistance. For example, the authors state that “IFNk signaling was disrupted 

in the SCC16-0016 PD1 PROG cell line because of a genomic deletion/fusion event involving the 

JAK2 and INSL6 genes on chromosome band 9p24.1.” However, how do the authors know that the 

loss of JAK2 is compromising IFNg signaling? This could be ascertained by re-introducing JAK2 into 

these cells. Presumably, there are other mutations observed in the exome analysis of this patient 

sample? 

Similarly, the statement that “Melanoma-intrinsic IFNk signaling is immune suppressive” is 

supported by gene expression of IFNg regulated genes and an inflammatory secretome and some 

multiparameter flow cytometry of defined immune attributes. 



The concept that de-differentiation of melanomas drives resistance through loss of antigen 

repertoire is supported through the use of pulsing of the Melan-A peptide leading to an increase in 

activated CD8+ T cells. 

The effect of PTEN loss on some immune cell infiltration is merely correlative. The observation that 

PTEN loss is seen in several innately resistant brain metastasis could be a reflection that PTEN loss 

contributes to brain metastasis rather than a mechanism of resistance.
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REVIEWERS' COMMENTS

Reviewer #2 (Remarks to the Author): 

The authors have addressed the majority of my concerns in the revised paper. The results for 

084#1 cell line in Fig. 4B still seems unusual and suggests that either this cell line is activating the 

CD8 T cells in a non-antigen specific manner or the endogenous production of peptide/MHC is 

saturating (this would seem unlikely). It is also noted that the flow cytometry plots provided for 

084#1 do not appear to be representative of the summarised data in the graph (only n=3 in the 

graph but two of the results suggest that control activation > peptide activation and the other 

result does not have a difference of 1.6 as shown by the "representative" plots). Also the figure 

legend describes "fold change" but the figure looks like the difference is plotted. Authors need to 

clarify. 

Reviewer #3 (Remarks to the Author): 

The authors have significantly enhanced the manuscript addressing many comments by the 

reviewers. 

With respect to comments by Reviewer #1: These comments have been adequately addressed by 

the authors. 

With respect to comments by Reviewer #3: These comments have been adequately addressed by 

the authors. 



RESPONSE TO REVIEWERS’ COMMENTS

Reviewer #2 (comments to the author) 
The authors have addressed the majority of my concerns in the revised paper. The results 
for 084#1 cell line in Fig. 4B still seems unusual and suggests that either this cell line is 
activating the CD8 T cells in a non-antigen specific manner or the endogenous production of 
peptide/MHC is saturating (this would seem unlikely). It is also noted that the flow cytometry 
plots provided for 084#1 do not appear to be representative of the summarised data in the 
graph (only n=3 in the graph but two of the results suggest that control activation > peptide 
activation and the other result does not have a difference of 1.6 as shown by the 
"representative" plots). Also the figure legend describes "fold change" but the figure looks 
like the difference is plotted. Authors need to clarify. 

We have updated Figure 4B ensuring that the histogram matched the represented flow 
cytometry image. The figure legend has also been corrected as follows:  

Bar graph shows mean±sd difference (Melan-A peptide pulsed minus control pulsed) in 
percentage of CD107+"$#%&+ CD8+ T cells (n=3 for SMU14-0301 and WMD-084#1 and n=4 
for WMD-084#2 biologically independent experiments). 


