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3rd Jun 20201st Editorial Decision

3rd Jun 2020 

Dear Dr. Tushir-Singh, 

Thank you for the submission of your manuscript  to EMBO Molecular Medicine. We have now heard
back from the three referees who agreed to evaluate your manuscript . As you will see from the
reports below, the referees acknowledge the interest  of the study. However, they raise some
concerns that should be addressed in a major revision of the present manuscript . Part icular
at tent ion should be given to the validat ion of the findings in a clinically more relevant in vivo model.
Addressing the reviewers' concerns in full will be necessary for further considering the manuscript  in
our journal. Please make sure to pay special at tent ion to the grammar and syntax and I would
recommend running the art icle by a nat ive English speaker. 

Acceptance of the manuscript  will entail a second round of review. Please note that EMBO
Molecular Medicine encourages a single round of revision only and therefore, acceptance or
reject ion of the manuscript  will depend on the completeness of your responses included in the next,
final version of the manuscript . For this reason, and to save you from any frustrat ions in the end, I
would strongly advise against  returning an incomplete revision. 

We realize that the current situat ion is except ional on the account of the COVID-19/SARS-CoV-2
pandemic. Therefore, please let  us know if you need more than three months to revise the
manuscript . 

I look forward to receiving your revised manuscript . 

***** Reviewer's comments ***** 

Referee #1 (Remarks for Author): 

- In the introduct ion, it  is ment ioned that immunotherapy has been disappoint ing in lung cancer and
triple negat ive breast cancer. This should be mit igated, especially in light  of the latest  results
presented at  the AACR 2020 virtual meet ing on triple negat ive breast cancer (Puztai L AACR 2020)
and the established prolonged survival of pat ients t reated with immunotherapy in non small cell
lung cancer.



- In Figure 1 E and G, it  would be important to show a picture of Facs. Does ant i-DR5 have an effect
on the MFI of PD-L1 or the % of cells expressing PD-L1
- What is the durat ion of the effect  of ApoEV on the transfer of PD-L1 expression to other init ially
negat ive cells ?
- It  is often stated that inhibit ion of PD-L1 expression increases the recruitment of CD25-expressing
T-CD4 lymphocytes. It  should be invest igated whether these cells are effector or regulatory T cells
(Foxp3+).
- Since . it  is said that MD5-1 ant ibodies requires Fc cross-linking to act ivate cell death, does the
biospecific ant i-DR5-ant i-PD-L1 ant ibody bind to the Fc. In addit ion, avelumab init ially work at  least
in part  via ADCC.

Referee #2 (Remarks for Author): 

In this study, the authors aimed to invest igate the immune-mediated mechanisms that contributed
to limited efficacy seen with DR5 agonist  ant ibodies in solid tumor. The authors demonstrate that
DR5 agonist  ant ibodies stabilized PD-L1 in different solid tumors by act ivat ing the DISC complex
(caspase-8 act ivat ion). The authors found that ROCK1 was a key regulator of PD-L1 surface
mobilizat ion and that the combinat ion of ROCK1 inhibitors with ant i-PD-L1 ant ibodies and DR5
agonists could improve ant i-tumor efficacy. The study is interest ing, significant and provides new
insights about potent ial immune suppression by DR5 agonists, which might be relevant to their
failures. However, there are several concerns regarding the results that  need to be addressed to
strengthen the conclusions. 

Specific comments: 
1. In the "Introduct ion" sect ion, the authors link the limited immune cell penetrat ion in solid cancer
with PARA and DR5/TRAIL-R2-act ivat ing ant ibodies. It  is not clearly apparent why. Similarly, the
choice of studying PD-L1 in the context  of co-target ing DR5 and ROCK1 appears arbit rary/biased.
More background and rat ionale for this choice need to be provided in the introduct ion part .
2. In the "Results" sect ion, it  is not clear how the authors determined that "PDL1 stabilizat ion
requires funct ion of an effector which is potent ially is regulated by DISC caspase act ivat ion" and
that "loss of proteasome funct ion and DISC act ivat ion serves same purpose"?
1. In Results (page 3), the authors conclude that blockade of caspase-8 containing death inducing
signaling complex (DISC), downstream of DR5 inhibited PD-L1 stabilizat ion (Figure 1C). But the data
are from only one cell line (OVCAR-3 cells). Thus, this result  as well as many of the results
discussed below need to be confirmed using other cancer cell lines.
2. In Results (page 4), it  is indicated that "When tested, both t ranscript ion and translat ion inhibitors
did not reversed PD-L1 stability generated by DR5 agonists (Figure S5A). "But the figure only shows
data from the KMTR+Lexa treated group; what is the impact of pre-treatment with cycloheximide in
KMTR+Lexa group? Moreover, the rat ionale for the experiments presented in Figures 2 and S5, and
the interpretat ion of those data are difficult  to understand. Please clarify.
3. In Results (page 5), the authors claim that they observed "accumulat ion of act ivated caspase-
8"and no act ivat ion of ROCK1. These statements are not consistent with the western blot  results
shown Figure 3G-I.
4. For the animal experiments, only tumor growth data were provided to show ant i-tumor efficacy
but not any survival data. Can the combinat ion of ROCK1 inhibitors/ant i-PD-L1 ant ibodies and DR5
agonists increase survival in these models?
5. The authors have shown synergist ic efficacy of the combinat ion of ROCK1 inhibitors/ant i-PD-L1
ant ibodies and DR5 agonists. What about the t riple combinat ion of these drugs?



6. The authors used the combinat ion of different DR5 agonist  ant ibodies in some experiments.
What was the rat ionale for the use of such combinat ion?
7. Stat ist ical analyses were reported for some of the experiments. The authors should include
these along with the details on the methods used.
8. The suppression of the act ivity of incoming cytotoxic T-cells in tumor microenvironment by
surface stabilized PD-L1 on dying DR5 sensit ive tumor cells is intriguing. But how can the authors
exclude other mechanisms, such as increased cytokine secret ion in the tumor microenvironment?

Minor points: 
1. In "Introduct ion" sect ion, some statements are not accurate. Immunotherapy has now mult iple
indicat ions in lung and breast cancers.
2. Some western blot  images are of subopt imal quality. For example, Figure 1B, Casp-3 bands;
Figure 1M, GAPDH bands; Figure 2L, DR5 bands. These images need to be replaced.
3. Figure 2M and N, the color represent ing DR5-KO cells and DR5-WT cells should be consistent.
4. Many typos need to be corrected. For example, in the "Introduct ion" sect ion "Although these
strategies improve DR5 act ivat ion, it  is well establish...", paragraph 2, page 6, "lane 5th lane";
paragraph 2, page 7, "Figure M, P"; Figure S1, A and B are missing.
5. In Figure 1F, authors induced transient epithelial to mesenchymal t ransit ions, while the Viment in
protein level at  0.1X Times seems higher than that at  0.5X Times.
6. In the "Results" sect ion, it  is stated that: "TNF-α stabilized both PD-L1 and CSN5 in ovarian and
TNBC tumor cells without act ivat ing caspases (Figure 2E-G)." Figure 2E-G includes data with only
one cell line.
7. The research involves mult iple agonists or inhibitors for different molecules such as DR5, PD-L1,
etc. Although their biological funct ions have been summarized in the supplementary table, it  is st ill
necessary to clearly explain it  in the corresponding figures.
8. More detailed and specific informat ion need to be provided in Table S2.
9. In Results (page7), it  said that "When tested in 4T1 TNBC syngeneic tumor models, Avelu-MD5-1
completely regressed tumors (Figure M, P, S9E)."The callout  should be to Figures 6M,6P, S9E).
10. The manuscript  should be carefully edited for clarity and grammar.

Referee #3 (Remarks for Author): 

This manuscript  aims to invest igate the clinical failure of DR5 agonists as ant i-cancer agents. They
find that PD-L1 protein and surface expression increase in DR5 agonist-t reated cell lines and
xenografts, and that this is dependent on signaling downstream of DR5 as the increase is blocked
by caspase 8 (but not 3) inhibit ion. Resistance to DR5 reverses the phenomenon. They show that
DR5 agonist-t reated tumor cells reduce act ivity of CD3-st imulated Jurkat T cells in co-culture, and
that increased PD-L1 following DR5 agonist  t reatment is via enhanced stability, by proteasomal
inhibit ion (S5a) not t ranscript ional or t ranslat ional routes. They then suggest that  cells dying in
response to DR5 agonists release their PD-L1 in EVs which can transfer to neighboring insensit ive
cells, allowing the insensit ive cells to inhibit  T cell act ivity in co-culture. 

Mechanist ically, the authors find that ROCK1 becomes act ivated in DR5 agonist  t reated cells and
since it  isn't  inhibited by autocatalyt ic blockade of caspase 3, it  may be direct ly act ivated by
DR5/caspase 8, although there is no evidence for this. Consequent ly, ROCK inhibit ion could
downregulate surface PD-L1 without affect ing DR5 agonist-induced cell death. ROCK1's ability to
enhance surface PD-L1 may be due to complex format ion with PD-L1 and CMTM6. 



Therapeut ically, the authors show that combining ROCK1 inhibitor and ant i-DR5 significant ly delays
xenograft  growth in vivo and suggest that  ROCK1 blockade in presence of DR5 agonists,
condit ions and help mobilize act ivated T-cells in TME by inhibit ing PD-L1 surface mobilizat ion. The
authors also made a chimeric human/mouse DR5 fusion to test  clinical DR5 agonists and found that
PD-L1 was st ill elevated following agonist  t reatment, whilst  ROCK inhibit ion in combinat ion could
reduce tumor growth and allow T cell infilt rat ion, as could PD-1 blockade. CD8 T cell deplet ion
abrogated the efficacy of the combinat ion t reatment. Finally, the authors engineered a bi-specific
ant ibody against  DR5 and PD-L1 which improved efficacy (although they haven't  performed the
side by side comparison). 

There are some really interest ing findings here, but the paper is quite challenging to follow and
would benefit  from more detail in the text  rather than having to find it  in supplemental figure
legends. Grammatically the manuscript  also needs some work. The manuscript  also suffers from
over-interpretat ion and hyperbolic claims re DR5 agonists (as an example, in the abstract  the
authors state that solid tumor enriched DR5 target ing ant ibodies remain a crucial therapeut ic
strategy, which is clearly overstatement). N numbers and stats are also missing in many places.
More specific crit icisms/comments are out lined below: 

1. It  would really help the paper if the authors could show that this phenomenon is actually
occurring in the failed t rials of DR5 agonists. They could use IHC or ISH for PD-L1 in pat ient  samples
from trials if they could access these?
Failing that, the authors need to test  their strategy in a more clinically relevant GEMM model.

2. There are some problems with their overall concept - T cells are excluded from many solid
tumors, not just  exhausted. So how can ICP blockade or ROCK inhibit ion correct  this, unless DR5
agonists somehow increase T cell infilt rat ion?

3. In fig1a the westerns for PD-L1 are not terribly convincing - quant ificat ion of replicates should be
included. A PARP cleavage western should also be included in fig 1M. Where are the error bars and
stats for fig 1E and K? Presumably the authors performed the experiment more than once? And
how are there stats for 1G, but no error bars?

4. There is a huge variat ion in drug concentrat ions used in the T cell co-culture assays (e.g. from
5nM to 1uM for KMTR2). How many off-target effects may be driven by 200-fold increases in drug
concentrat ion? Can caspase inhibit ion st ill rescue T cell act ivat ion when using 1uM
concentrat ions? Also, the authors can't  say that these experiments confirm PD1-PD-L1 interact ion.
They should include PD-1 blocking ant ibody and determine whether the DR5 agonists no longer
drive loss of T cell act ivity.

5. In order to confirm that the EV transfer of PD-L1 is a DR5-mediated phenomenon, they should
include non-DR5 target ing therapy here.

6. The authors state that ROCK1 cleavage was consistent ly observed prior to full caspase-3
act ivat ion. They cannot make that statement based on westerns of varying quality and intensity.
They suggest that  these data support  a direct  role of caspase-8 (and DISC) in ROCK1 cleavage,
which they do not have evidence for. They should at  least  use a caspase 8 inhibitor to verify this.
They also conclude that ROCK1 act ivat ion is a key regulatory second step in order to surface
mobilize the internally stabilized PD-L1 on cell-surface - unless they conduct some live cell imaging
experiments, they can't  conclude anything about ROCK1's involvement in mobilizat ion.



7. When test ing therapeut ic strategies in vivo, the authors most ly show pictures of tumor size but
don't  suggest how long treatment was for - were these tumors excised at  end point? At a specific
t imepoint?

8. In xenograft  studies, the tumor size will affect  TIL infilt rat ion. The authors need to show PD-L1
expression, T cell penetrance and cleaved caspase 3 in vivo (and in situ e.g. by IHC, not from
homogenized tumor), and preferably control for tumor size - either IHC to see where T cells are, or
perform the T cell FACS in size matched tumors.

9. The authors make the unusual claim that GSK269 reduced tumors growths only at  high
>10mg/kg dose, while 1mg/kg dose in their cellular assay was effect ive to inhibit  PD-L1 mobilizat ion.
How exact ly do they calculate mg/kg in a cellular assay?

10. When examining the TILs, following treatment with the bi-specific ant ibody the authors claim
that, as expected, MD5-1 treatment inhibited TIL mobilizat ion into tumors. That is not what figure
6N shows. Can the authors explain this?

Minor 
1. S2B axes don't  make any sense. Neither does the legend: "(B) Same as B in colo-205 cells"
2. I wouldn't  label DR5-sensit ive cancer cells as 'WT'
3. In fig S3 the legend states 4-6 doses, figure suggests 2-3. Which is right?
4. Why is the ROCK western in fig S6A so different to the rest?
5. Fig S9 is labelled S10
6. In the clinical agonist  the authors fail to show PD-L1 expression in DR5 vs DR5/ROCK inhibitor
t reated tumors. I'm sure they have this data.



Please find below the point-by point response to every single comment raised by reviewers. We 
have addressed almost all the issues raised (in the revised manuscript). 

In response to Reviewer-1: We have addressed his/her concern in full as follows: 

1) In the introduction, it is mentioned that immunotherapy has been disappointing in lung cancer
and triple negative breast cancer. This should be mitigated, especially in light of the latest
results presented at the AACR 2020 virtual meeting on triple negative breast cancer (Puztai L
AACR 2020) and the established prolonged survival of patients treated with immunotherapy in
non small cell lung cancer.

Response: We agree with the Reviewer’s concern. On reviewer’s suggestion, we have 
reworded the introduction section and have added a reference supporting the successful 
approval of atezolizumab (impassion trial) immunotherapy against TNBC. Please see the 3rd 
paragraph of introduction. 

2) In Figure 1 E and G, it would be important to show a picture of Facs. Does anti-DR5 have an
effect on the MFI of PD-L1 or the % of cells expressing PD-L1

Response: We agree with the Reviewer. To accommodate reviewer’s request, we have added 
representative FACS in the revised manuscript (Please see Fig 1G). 

Yes. DR5 agonist have effect on both: a) MFI of PD-L1 and, b) % cells expressing PD-L1. On 
reviewer’s suggestion, new data (with MFI analysis) has been added in Appendix Fig S2B.  

3) What is the duration of the effect of ApoEV on the transfer of PD-L1 expression to other
initially negative cells?

Response: We strongly agree with the reviewer’s comments and experimental suggestions. In 
response, we have carried out PD-L1 transfer kinetics (from ApoEVs) and new data sets have 
been added in Fig 3G, Appendix Fig S6, and Fig EV3A. In terms of duration kinetics, using 
ApoEVs derived from two different cell lines, we consistently observed increased PD-L1 surface 
stability in DR5 KO lines 24-48 hrs post addition of ApoEVs. 

4) It is often stated that inhibition of PD-L1 expression increases the recruitment of CD25-
expressing T-CD4 lymphocytes. It should be investigated whether these cells are effector or
regulatory T cells (Foxp3+).
Response: We strongly agree with the reviewer’s comments and appreciate experimental
suggestions. In response, we have carried out FoxP3 (a marker of T-regs) IHC studies and
western blots from size matched tumors after various treatments. The new data sets have been
added in Fig 6D, Fig 6K, Fig EV5 and Fig EV4E. We did not observe enrichment of FoxP3+

regulatory T-cells in tumors. To further strengthen out findings, we have also added many other
new data sets to manuscript:

26th Oct 20201st Authors' Response to Reviewers



a) cd8+CD45+ T-cell enrichment data (flow cytometry data) in Fig 6A-C and Appendix  Fig S10,
b) High tumor granzyme-b (an indicator of cytotoxic t-cell function) activity western blotting data
after treatment of DR5 antibody +ROCK1i and DR5 antibody +avelumab in Fig 6D, Fig 6K, Fig
EV4E.

c) High IFN- expression data (flow cytometry) in Fig 6L, M and Appendix Fig S11A-C from size
matched tumors after various indicated treatments.  These additional sets of data collectively
support our hypothesis of enriched cytotoxic T-cells rather than regulatory T-cells (Tregs) after
combinatorial treatments. However, we do not rule out the possibility of Tregs playing a negative
role in other tumor models or other therapeutic interventions (included in discussion).

5) Since it is said that MD5-1 antibodies requires Fc cross-linking to activate cell death, does the
biospecific anti-DR5-anti-PD-L1 antibody bind to the Fc. In addition, avelumab initially work at
least in part via ADCC.

Response: We appreciate reviewer’s comment and Thank you for pointing this out. We would 
like to clarify that neither monospecific nor bispecific antibody bind to FcYRIIIa, as they carry 
L234A L235A (LALA) mutation. Monospecific MD5-1, lexatumumab KMTR2 and all DR5 agonist 
were engineered with LALA mutations to avoid interference from ADCC and complement 
function. 
These details (including a reference citation) have been added in the first paragraph of result 
section under: “PD-L1 stabilization by DR5 agonist antibodies in solid tumors”. 

In response to Reviewer-2: We have addressed his/her concern in full as follows: 

Specific comments: 

1. In the "Introduction" section, the authors link the limited immune cell penetration in solid
cancer with PARA and DR5/TRAIL-R2-activating antibodies. It is not clearly apparent why.
Similarly, the choice of studying PD-L1 in the context of co-targeting DR5 and ROCK1 appears
arbitrary/biased. More background and rationale for this choice need to be provided in the
introduction part.

Response: We agree and appreciate Reviewer’s suggestion. In response, we have updated the 
introduction background and rationale segment to justify PARA and DR5 agonist targeting 
strategy an alternative therapy to breakdown tumors to support increased immune cell 
penetration and solid tumors. Our new sets of data also support enhanced T-cell (immune) 
infiltration in tumors upon DR5 agonist treatments (Fig 6A-C, Fig 6D, Fig 6K, Fig 6L-M, Fig 
EV4E). We have also added CD8, CD4, Fox3p etc. IHC data (Fig EV5).  

We have also updated the introduction to provide background and rationale of studying PD-L1 
and DR5 co-targeting as per reviewer’s request (Please see 3rd paragraph of introduction 
section). 



2. In the "Results" section, it is not clear how the authors determined that "PDL1 stabilization
requires function of an effector which is potentially is regulated by DISC caspase activation" and
that "loss of proteasome function and DISC activation serves same purpose"?

Response: We appreciate Reviewer’s comment. We have updated the text in result under 
“CSN5 is not required for PD-L1 upregulation by DR5 agonist antibodies” section. The new 
language has been simplified which now states as follows: 1) “Strikingly, proteasome inhibition 
(for a longer period) increased overall PD-L1 in tumor cells lysates (Fig 2K) and DR5 agonist 
plus MG132 co-treatment did not additionally stabilize PD-L1 on cell surface or in total lysates 
(Fig 2I-J, Fig EV2G, Appendix Fig S5A). These results indicated that proteasome inhibition (by 
MG132) was a linear and downstream event of DR5 agonist signaling. As DR5 agonist 
antibodies functions via direct caspase-8 activation in DISC and given the reports of caspase 
mediated proteasome inactivation(Cohen, 2005), we next explored the possibility that PD-L1 
stabilization is a byproduct of proteasome inactivation”. 
2) “Collectively these results confirm two different proteasome interference mechanisms of PD-
L1 stabilization, where one works by deubiquitinating PD-L1 (Lim et al., 2016), while other works
by degrading proteasome subunits”

1. In Results (page 3), the authors conclude that blockade of caspase-8 containing death
inducing signaling complex (DISC), downstream of DR5 inhibited PD-L1 stabilization (Figure
1C). But the data are from only one cell line (OVCAR-3 cells). Thus, this result as well as many
of the results discussed below need to be confirmed using other cancer cell lines.

Response: We agree with the Reviewer. Upon reviewer request, data from another triple 
negative breast cancer cell line (MDA-MB-436) has been added along with ovarian cancer cell 
line (OVCAR-3). The data from two different cell line is present in Fig 1C and Fig EV1A. 
Similarly, for CSN5 independent PD-L1 stabilization studies, additional data from another 
cancer line (OVCAR-3) has been added. The data from two different cell line is present in Fig 
2G and Fig EV2F. 

2. In Results (page 4), it is indicated that "When tested, both transcription and translation
inhibitors did not reversed PD-L1 stability generated by DR5 agonists (Figure S5A). "But the
figure only shows data from the KMTR+Lexa treated group; what is the impact of pre-treatment
with cycloheximide in KMTR+Lexa group? Moreover, the rationale for the experiments
presented in Figures 2 and S5, and the interpretation of those data are difficult to understand.
Please clarify.

Response: Yes, we agree with the reviewer and appreciate his/her comment. New 
cycloheximide data has been added in Fig EV2E. As expected cycloheximide pretreatment (2hr 
and 4hr) did not change PD-L1 stabilization by DR5 agonists. At 8hr cycloheximide 
pretreatment, we did observe decreased PD-L1 compared to 2 hrs and 4hrs. However, it must 
be noted that PD-L1 levels (8 hrs cycloheximide) were still higher compared to IgG1 control or 
non-DR5 agonist treated control (compare lane 4, 5 vs lane 9). Moreover, 8 hrs pre-
cycloheximide treatment also reduced overall PD-L1 in IgG1 treated samples suggesting 
general translation blockade rather PD-L1 specific translational blockade. 



 

As per Reviewer’s request we have also simplified the rational of 26S proteasome regulatory 
submit S5a and its connection with DR5 agonist and PD-L1 stabilization in result section under 
“CSN5 is not required for PD-L1 upregulation by DR5 agonist antibodies”. 
 
3. In Results (page 5), the authors claim that they observed "accumulation of activated caspase-
8"and no activation of ROCK1. These statements are not consistent with the western blot 
results shown Figure 3G-I.  
 
Response: Yes, we strongly agree with the Reviewer’s comment. “Accumulation” has been 
replaced with “steady activity”. We have updated the statement under “Role of ApoEVs in PD-
L1 stabilization in heterogenous tumors” section in the last paragraph, which is now 
consistent with western blot data. The updated statement read as follows:  
 
With KMTR2 and Z-DEVD co-treatments, we observed steady activity of caspase-8 (as evident 
by its cleavage), while the activity of prodomain containing cleaved caspase-3 was inhibited, if 
Z-DEVD was added to the cultures within 40 minutes of DR5 agonist (KMTR2) treatment. The 
latter is evident by loss of caspase-3 autocatalytic event (lack of accumulation of 17KDa, see 
lane 4-6 in Fig 3K), loss of PARP cleavage (see lane 4-6 in Fig 3K). The results were also 
supported by caspase-3 activity assays (Fig 3L) and cell death assays (Fig 3M). Importantly 
S5a levels were also reduced and PD-L1 was stabilized in lysates despite lack of effective cell 
death (Fig 3K, lane 2-6). These findings are also suggestive that DR5 agonist antibodies with 
high extrinsic ability to generate activated DISC-caspase-8 (despite not executing cell-death 
above tumor clearance threshold) can also potentially stabilize PD-L1. The latter could be a 
contributing factor in tumor cells having dysregulation of downstream pro-survival proteins such 
as Bcl-2 (and Bcl-xL etc.) despite optimal DR5 activation. 
 
4. For the animal experiments, only tumor growth data were provided to show anti-tumor 
efficacy but not any survival data. Can the combination of ROCK1 inhibitors/anti-PD-L1 
antibodies and DR5 agonists increase survival in these models?  
 
Response: We agree with the Reviewer reviewer’s comment. Upon reviewer’s request, along 
with detailed efficacy and survival data of double (DR5 antibody +ROCK1i, DR5 antibody 
+avelumab) and triple combination (DR5 antibody +ROCK1i +avelumab) has been added. The 
new data is in Fig5O-Q.  
 
5. The authors have shown synergistic efficacy of the combination of ROCK1 inhibitors/anti-PD-
L1 antibodies and DR5 agonists. What about the triple combination of these drugs?  
 
Response: We agree with the Reviewer reviewer’s comment. Upon reviewer’s request, along 
with detailed efficacy and survival data of double (DR5 antibody +ROCK1i, DR5 antibody 
+avelumab) and triple combination (DR5 antibody +ROCK1i +avelumab) has been added. The 
new data is in Fig5O-Q.  
 
6. The authors used the combination of different DR5 agonist antibodies in some experiments. 
What was the rationale for the use of such combination?  
 



 

Response: We totally understand reviewer’s concern. We would respectfully like to clarify that 
some experiments, instead of using 100nM one antibody, 50+50nM combinations of two 
antibodies were used. There are two reasons for that 1) DR5 agonist combinations have shown 
to increase their activity against partially sensitive cell lines. Please see- doi: 
10.1016/j.ccr.2014.04.028, Cancer Cell 2014 Aug 11;26(2):177-89 . Therefore, some cell lines 
such as MDA-MB-231, A549 which are lesser sensitive to DR5 agonist, we activated DISC-
caspase-8 activity by using combination of antibodies to support our hypothesis.  2) The second 
rational for these experiments was to show that PD-L1 stabilization is independent of particular 
antibody binding to particular epitope of DR5 rather because of higher DISC-caspase-8 activity. 
We also understand the rationale in the context can be confusing so we have removed 
redundant data generated from dual combinations wherever possible.  
 
7) Statistical analyses were reported for some of the experiments. The authors should include 
these along with the details on the methods used.  
 
Response: We agree with the Reviewer. Statistical analyses and details have been added in all 
the figures wherever possible. 
 
8. The suppression of the activity of incoming cytotoxic T-cells in tumor microenvironment by 
surface stabilized PD-L1 on dying DR5 sensitive tumor cells is intriguing. But how can the 
authors exclude other mechanisms, such as increased cytokine secretion in the tumor 
microenvironment?  
 
Response: We agree with the reviewer with cytokines secreted by MDSCs or Tregs could also 
influence activity of incoming cytotoxic T-cells. As per reviewer’s suggestion language has been 
updated in the discussion section.  (Please see the 2nd last paragraph of discussion). 
 
Minor points:  
1. In "Introduction" section, some statements are not accurate. Immunotherapy has now multiple 
indications in lung and breast cancers.  
 
As per reviewer’s request, the introduction section has been updated to include the success of 
immunotherapy and FDA approval in TNBCs (Please see 3rd paragraph of introduction section). 
 
2. Some western blot images are of suboptimal quality. For example, Figure 1B, Casp-3 bands; 
Figure 1M, GAPDH bands; Figure 2L, DR5 bands. These images need to be replaced.  
 
We agree with reviewer’s suggestion. As per reviewer’s request many western blots including 
the Figure 1B, Casp-3 bands; Figure 1M, GAPDH bands; Figure 2L, DR5 bands has been 
replaced. In addition, other blots which we felt were of suboptimal quality has been replaced. 
 
3. Figure 2M and N, the color representing DR5-KO cells and DR5-WT cells should be 
consistent.  
 
We completely agree with reviewer’s suggestion. As per reviewer’s request, we have updated 
the representative colors for DR5-KO cells and DR5-WT cells. 



 

 
4. Many typos need to be corrected. For example, in the "Introduction" section "Although these 
strategies improve DR5 activation, it is well establish...", paragraph 2, page 6, "lane 5th lane"; 
paragraph 2, page 7, "Figure M, P"; Figure S1, A and B are missing.  
 
We highly appreciate reviewer’s through reading and point out these mis-labels. We have 
updated all of them now. 
 
5. In Figure 1F, authors induced transient epithelial to mesenchymal transitions, while the 
Vimentin protein level at 0.1X Times seems higher than that at 0.5X Times.  
 
Thanks to reviewer for point it out. We have replaced the Vimentin western blot. The vimentin 
blot in revised manuscript is Fig EV1C 
 
6. In the "Results" section, it is stated that: "TNF-α stabilized both PD-L1 and CSN5 in ovarian 
and TNBC tumor cells without activating caspases (Figure 2E-G)." Figure 2E-G includes data 
with only one cell line.  
 
We totally agree and appreciate reviewer’s suggestion. Additional data from another cancer line 
(OVCAR-3) has been added. The data from two different cell line is present in Fig 2G and Fig 
EV2F. 
 
7. The research involves multiple agonists or inhibitors for different molecules such as DR5, PD-
L1, etc. Although their biological functions have been summarized in the supplementary table, it 
is still necessary to clearly explain it in the corresponding figures.  
 
We totally agree with reviewer’s suggestion. Details of various molecular agonists or inhibitors 
have been updated now in corresponding figures. 
 
8. More detailed and specific information need to be provided in Table S2.  
 
We totally agree with reviewer’s suggestion. Additional and specific information has been 
updated in Table S2 
 
9. In Results (page7), it said that "When tested in 4T1 TNBC syngeneic tumor models, Avelu-
MD5-1 completely regressed tumors (Figure M, P, S9E)."The callout should be to Figures 
6M,6P, S9E).  
 
We agree with reviewer’s comment. New data has been added and callout has been updated. 
 
10. The manuscript should be carefully edited for clarity and grammar.  
 
We appreciate reviewer’s Suggestion. The manuscript has been edited for clarity and grammar. 



In response to Reviewer-3: We have addressed his/her concern in full as follows: 

Major comments 

1. It would really help the paper if the authors could show that this phenomenon is actually
occurring in the failed trials of DR5 agonists. They could use IHC or ISH for PD-L1 in patient
samples from trials if they could access these?  Failing that, the authors need to test their
strategy in a more clinically relevant GEMM model

Response: We strongly and respectfully agree with the Reviewer and we also agree with his/her 
suggestion that IHC or ISH for PD-L1 in patient samples from DR5 clinical trials would be a 
great addition to support the described phenomenon in the paper. In response, before 
submitting this manuscript, I did reach out to a few pharmaceuticals (Genentech) and clinician 
investigators at University of Alabama to get access of patient samples for IHC and ISH studies, 
where failed lexatumumab, tigatuzumab (anti-DR5 agonist) trials were carried out in TNBC 
patients few years ago. Unfortunately, I have not received any response from them till today. It 
seems impossible to get access to these samples for multiple reasons including potential signed 
patient privacy rights prior to trials. 

In response to reviewer’s concern and to support our finding we have carried out PD-L1 IHC 
studies using human patient derived tumor xenografts treated with DR5 agonist KMTR2. The 
new data support positive high staining of PD-L1 in KMTR2 treated tumor as compared to IgG1 
treated tumors. The new data has been added in Fig 1L and Appendix Fig S2C. 

Regarding the second point of GEM model (GEMM), we also agree with reviewer that it will add 
additional data to support phenomenon. In response, we have tested DR5 expression in Breast 
TNBC GEM models MMTV-PyVT with the help of Dr. Paula Bos (contributing author added from 
Virginia Commonwealth University) who is expert with T-regs and TNBC GEM models. 
Unfortunately, <10% MMTV-PyVT GEMM tumors cells were positively stained for DR5, while 
>90% stained for DR5 in syngeneic 4T1 and MC38 tumors (n=3, raw data provided, please see
Appendix Fig S11D). Thus, based on expression MMTV-PyVT GEM model does not represent
the right animal population to test the described approach. Furthermore, based on recently
published studies, other TNBC GEM models also (such as MMTV-neu in addition to MMTV-
PyVT) express undetectably low PD-L1 (<5%) on tumor cells (
DOI: 10.1126/scitranslmed.aal4922 , see Fig 3) and do not respond well to PD-L1 therapies.
Another GEM breast P53 high mutational burden model (Trp53tm1Brd Brca1tm1Aash) although
express around 25% PD-L1 on cell surface, is refractory to PD-1/PD-L1 and anti-CTLA immune
checkpoint therapies (See DOI: 10.1126/scitranslmed.aal4922 , Fig 3 d, e). These GEMM
tumors only responded when combination of two immunotherapies (anti-PD-L1 and anti-CTLA4)
were given alongside of cisplatin. Thus, I would respectfully point out to Revewer our
reservations to test the effect of targeting PD-L1 stabilization (our findings by DR5-ROCK1
mechanism) in non-optimal tumor models that do not respond to PD-L1 therapies.

https://doi.org/10.1126/scitranslmed.aal4922
https://doi.org/10.1126/scitranslmed.aal4922


 

 
Unfortunately, right immune competent tumor model is a challenge in DR5 field, which is why 
we made transgenic surrogate models to test human clinical DR5 agonists in immune 
competent models (Fig 5A). This is also first ever report of testing human DR5 clinical 
antibodies in this setting using transgenic surrogate grafts. Importantly, we have tested our 
findings not only in transgenic surrogate grafts (Chi-G4S-DR5 expressing 4T1 tumors and Chi-
G4S-DR5 expressing MC38 tumors) but also in syngeneic grafts (4T1 tumors and MC38 
tumors). In addition, we have used more than one clinical DR5 agonist antibody (such as 
lexatumumab, KMTR2, tigatuzumab, AMG655 etc) to support our detailed findings.  
 
In revised manuscript we have also added additional survival data which although was not 
requested by reviewer (See Fig 5O, 5Q), but directly supports the hypothesize. 
 
 
2. There are some problems with their overall concept - T cells are excluded from many solid 
tumors, not just exhausted. So how can ICP blockade or ROCK inhibition correct this, unless 
DR5 agonists somehow increase T cell infiltration?  
 
Response: We respectfully agree with the reviewer comment. In response significant new data 
has been provided from sized matched tumors, which collectively supports increase immune T-
cells infiltration in solid tumors by DR5 agonist.  
 
Please see Fig 6A-C, Fig 6D, Fig 6K, Fig 6L-M, Fig EV5, Fig EV4E and Appendix Fig S10, 
Appendix S11A-C).  
 
The data in Fig 6A-C and Fig 6L-M has been generated with n=6-20 tumor bearing animals and 
isolated size match tumors (3 Independent experiments). 
 
The data in Fig 6D, Fig 6K and Fig EV4E supports high granzyme-b activity (an indicator of 
cytotoxic T-cell function) in tumors consistent with enriched CD8 signal.  
 
The IHC Data in Fig EV5 also supports data in Fig 6A-C, Fig 6D, Fig 6K and Fig EV4E.  
 

The Data in Fig 6L-M and Appendix Fig S11A-C support high IFN- expression (flow cytometry) 
from size matched tumors after various indicated treatments. These newly added data sets 
strengthen DR5 agonist role in tumor breakdown to potentially increase immune infiltration.  
 
Regarding the second immune infiltration point raised, we would respectfully like to point out to 
Reviewer that multiple reports have described not only exhaustion but also limited infiltration 
and exclusion of T-cells in solid tumor microenvironment due to its sturdiness (please see T-cell 
exclusion section in this doi: 10.1016/j.ccell.2017.02.008). Please also see the following review 
article: DOI: 10.1158/2159-8290.CD-13-0985. Importantly, it is also well established that 
reduction of tumor load, by either by apoptosis inducing cytotoxic drugs mediated breakdown or 
by surgical tumor breakdown (debulking) always increase immune and T-cell infiltration 
(DOI:10.1038/s41598-019-52913-z, https://doi.org/10.3389/fimmu.2019.01654. Therefore, 
because of extrinsic apoptosis mediated tumor breakdown function of DR5 agonists, our data is 

https://dx.doi.org/10.1016%2Fj.ccell.2017.02.008
https://doi.org/10.1158/2159-8290.cd-13-0985
https://doi.org/10.1038/s41598-019-52913-z
https://doi.org/10.3389/fimmu.2019.01654


 

also supporting increased T-cell infiltration in tumors. However as stated above the higher 
stabilization and surface mobilization of PD-L1 in tumor microenvironment (after DR5 agonist 
treatment) limits T-cell function in these tumors despite enhanced infiltration. If we put 2 of these 
phenomena together, the concept is clear that targeting ICPs (such as PD-L1) by inhibiting 
immunosuppressive microenvironment will increasing activity of incoming T-cells in these DR5 
treated tumors. Similarly, since ROCK1 inhibitors indirectly reduce PD-L1 surface level which 
again reduces the immune suppression in tumor. However, based on our data we consistently 

see that DR5 agonist plus anti-PD-L1 targeting gave higher IFN- expression (Fig 6L, M), and 
more importantly higher survival (Fig 5Q). We believe the difference is due to different working 
mechanisms as anti-PD-L1 blocks both basal and overall PD-L1 function, while ROCK1i 
inhibitors only regulates intra-cellularly stabilized PD-L1 levels but does not reduce the basal 
PD-L1 levels in tumor microenvironment.  All these conceptual points have also been updated in 
the introduction, results and discussion.  
 
 
3. In fig1a the westerns for PD-L1 are not terribly convincing - quantification of replicates should 
be included. A PARP cleavage western should also be included in fig 1M. Where are the error 
bars and stats for fig 1E and K? Presumably the authors performed the experiment more than 
once? And how are there stats for 1G, but no error bars?  
 
Response: We agree with the Reviewer. Yes, as per reviewer request, many western blots in 
Fig 1, Fig 2 etc have been replaced. Western blotting quantitation has been added for two 
different cell lines (n=3), please see Fig 1E and Appendix Fig S2A. We would also like to point 
out that rather than doing same experiments with same antibody 3 times in the same cell line, 
we have comprehensively repeated experiments in multiple tumor cell lines and have made use 
of multiple clinical DR5 agonists to support our hypothesis. Additional new data from two 
different cell line is present in Fig 1C and Fig EV1A. Similarly, for CSN5 independent PD-L1 
stabilization western blots, additional data from another cancer line has been added in Fig 2G 
and Fig EV2F. In addition, the PARP cleavage blot has been included in Fig 1M (which is Fig 1K 
in the revised manuscript) as per reviewer’s request. Error bar and stats have been updated in 
PD-L1 FACs data from cells and tumors which now are in Fig 1H, Fig 1J. in revised manuscript. 
PD-L1 IHC data has been also added in Fig 1L, Appendix Fig S2C. Importantly, statistical 
analyses and details have been added in all the figures wherever possible. 
 
 
 
4. There is a huge variation in drug concentrations used in the T cell co-culture assays (e.g. 
from 5nM to 1uM for KMTR2). How many off-target effects may be driven by 200-fold increases 
in drug concentration? Can caspase inhibition still rescue T cell activation when using 1uM 
concentrations? Also, the authors can't say that these experiments confirm PD1-PD-L1 
interaction. They should include PD-1 blocking antibody and determine whether the DR5 
agonists no longer drive loss of T cell activity.  
 
Response: We respectfully agree with the Reviewer concern that concentration variations have 
been used for some cell lines. The simple rationale for differential use of DR5 agonist 
concentration against different cell lines is their differential sensitivity to indicated DR5 agonist to 



 

activate differential levels of caspase-8. For example: In our hands, OVCAR-3, MDA-MB-436, 
and Colo-205 are highly sensitive to DR5 agonist antibodies followed by U87 and HCT116 cells. 
A549 and MDA-MB231 cells are only partly sensitive to DR5 unless higher conc, which is why 

either 500nM or 1M antibodies were used for these cells. Thus, in Fig 2C, D, the consistent 
50nM concentration was used for OVCAR-3, MDA-MB-436 as they are similarly sensitive to 
DR5 agonists. To accommodate reviewer’s concern experiments have been redone with a 
consistent 100nM concentration for colo-205 and U87 cells in Appendix Fig S4C. Similarly, 
experiments for MDA-MB-231 and A549 cells have been repeated with 500nM conc in Appendix 
Fig S4C. 
 
Although Reviewer did not raise this concern, we would respectfully also like to point out that in 
some experiments instead of one antibody a combination of DR5 agonists were used. There are 
two reasons for that 1) DR5 agonist combinations have shown to increase their activity against 
partially sensitive cell lines. Please see- doi: 10.1016/j.ccr.2014.04.028, Cancer Cell 2014 Aug 
11;26(2):177-89 . Therefore, some cell lines such as MDA-MB-231, A549 which are lesser 
sensitive to DR5 agonist, we activated DISC caspase-8 activity either by higher concentration or 
by using a combination of antibodies to support our hypothesis.  2) The second rational for 
these experiments was to show that PD-L1 stabilization is independent of particular antibody 
binding to particular epitope of DR5 rather because of higher DISC-caspase-8 activity. We also 
understand the rationale in the context can be confusing so we have removed redundant data 
generated from dual combinations wherever possible.  
 
 
 
To answer reviewer’s 2nd concern “the authors can't say that these experiments confirm PD1-
PD-L1 interaction”, we have done the experiments using syngeneic tumor studies and data is 
included in Fig EV4C-D and Fig 6L.  
Since we are not aware of murine PD-1 cross-reactive clinical antibody, we made use of a PD-1 
small molecular inhibitor (BMS202). In Fig EV4C-D, both lexatumumab + Avelumab and 
lexatumumab + BMS202 treatment significantly reduced tumor size as compared to 
lexatumumab alone (n=4=5 tumor bearing animals). Furthermore, since there was no statistical-
significant difference between lexatumumab + Avelumab and lexatumumab + BMS202 treated 
tumors, these results confirm that reduced tumor size is because DR5 agonist can no longer 
drive the loss of T-cell function when added in combination of either anti-PD-L1 antibody or PD-

1 inhibitor. In Fig 6L, IFN- expression (via flow cytometry) was similar in sized matched tumors 
treated either with MD5-1 + BMS202 and MD5-1 + ROCK1i. 
 
In addition, the PD1+ stable jurkat cell, an immortalized human T-cell reporter assay (loss of 
luciferase activity) described in Fig 2A-C, directly confirms PD-L1-PD-1 interaction after co-
culturing with DR5 agonist treated tumor cells. 
 
5. In order to confirm that the EV transfer of PD-L1 is a DR5-mediated phenomenon, they 
should include non-DR5 targeting therapy here.  
 
Response: We completely agree with Reviewer. It is another excellent suggestion by reviewer. 



In response, since TNF- treatment also stabilizes PD-L1, we isolated ApoEVs from TNF- 
treated cells (MDA-MD-436 and OVCAR-3) alongside IgG1 and DR5 treated cells. After 
confirming optimal ApoEVs PD-L1 transfer kinetics (Fig 3G, Appendix Fig S6), ApoEVs from 

DR5, IgG1 and TNF- treated cells were incubated with DR5-KO cell line. The data from two 
different cell lines is included in Fig EV3A, which support high PD-L1 transfer only from ApoEVs 
isolated after DR5 agonist treatment. ApoEV mediated PD-L1 transfer was similar between 

TNF- and IgG1 treatment. 

6. The authors state that ROCK1 cleavage was consistently observed prior to full caspase-3
activation. They cannot make that statement based on westerns of varying quality and intensity.
They suggest that these data support a direct role of caspase-8 (and DISC) in ROCK1
cleavage, which they do not have evidence for. They should at least use a caspase 8 inhibitor to
verify this. They also conclude that ROCK1 activation is a key regulatory second step in order to
surface mobilize the internally stabilized PD-L1 on cell-surface - unless they conduct some live
cell imaging experiments, they can't conclude anything about ROCK1's involvement in
mobilization.

Response: We appreciate Reviewer’s comment. Although our data from multiple cell lines (Fig 
4, Fig EV3C-G) is highly consistent, we also agree with the Reviewer that a caspase-8 selective 
inhibitor would have strengthened the data. Unfortunately, there is no caspase-8 only selective 
inhibitor available; many commercial inhibitors that we have tested also inhibits caspase-3 
despite stating that they prefer caspase-8. Thus, considering this lack of data and to 
accommodate Reviewer’s concern we have toned down our language in the text to conclude 
caspase-8 being the potentially additional upstream caspase downstream of DR5 agonist, being 
involved in ROCK1 activation along with caspase-3. 

Regarding, the statement “ROCK1 activation is a key regulatory second step in order to surface 
mobilize the internally stabilized PD-L1 on cell-surface” on Reviewer’s request, we have 
removed “a key regulatory step” from the language although we highly respectfully partly 
disagree with the Reviewer analysis because of following reasons. Among these, the first 3 sets 
of data were provided in first submission: 

a) As the data shown in Fig 4J, with multiple DR5 agonist antibodies, the luciferase activity in
reporter assay is significantly lower when tumor cells were treated with multiple DR5 agonist
antibodies. On the other hand, addition of DR5 agonist +ROCK1i significantly increased the
luciferase activity (stats provided). Two different ROCK1 inhibitors were used and 3 different
DR5 agonist were used. Since the assay in Fig 4J is highly dependent on surface presence of
PD-L1, the results support ROCK1 inhibitor reducing PD-L1 surface levels.
b) Immunoprecipitation data in Fig 4G is also critical. As seen in Fig 4G (Right panel PD-L1
blot), treatment of anti-DR5 (KMTR2) vs anti-DR5 +ROCK1 inhibitor (GSK269962) both
stabilized PD-L1 total levels (lane-4, 5) but its immunoprecipitation in pull down (Left panel PD-
L1 blot) with Avelumab (anti-PD-L1) was much higher in anti-DR5 (KMTR2) vs anti-DR5
+ROCK1 inhibitor treated. Since avelumab binds and pull-down surface PD-L1, these results
support lower surface presence of PD-L1 in anti-DR5 +ROCK1 inhibitor (GSK269962) treated
cells as compared to anti-DR5 (KMTR2) treated. We also kindly request reviewer to look at the



 

middle panel that have leftover supernatant after IP (middle panel PD-L1 blot). PD-L1 is almost 
completely pulldown from anti-DR5 (KMTR2) treated lysates but not from anti-DR5 +ROCK1 
inhibitor (GSK269962) treated lysates. These results further suggest decreased surface PD-L1 
presence in anti-DR5 +ROCK1 inhibitor (GSK269962) treated samples despite being stabilized 
in the lysates. Similar results of higher PD-L1 pulldown were evident in another cell line when 
treated with DR5 agonist lexatumumab but were reduced when treated with anti-DR5 +ROCK1 
inhibitor, GSK269962 (Middle PD-L1 blot, Fig 4H). 
c) Data in Appendix Fig S7, where all 4 tested ROCK1i inhibitors reduced surface PD-L1 levels 
when treated in combination with DR5 agonist KMTR2. The data was from 2 different cell lines. 
New data sets which indirectly support ROCK1 role in PD-L1 surface stability. 
d) Similar to avelumab (which works by inhibiting surface PD-L1 activity), DR5 +ROCK1i 
inhibitor also improved granzyme-b expression (Fig 6D, EV4E) as compared to DR5 antibody 
alone treatment.  
e) ROCK1i inhibition and PD-1 inhibition (BMS202) inhibition have same results in terms of IFN-

 expression on CD8 enriched T-cell (Fig 6L)  
 
To further accommodate reviewer’s request, we have added following in discussion: 
“How ROCK1 help mobilize PD-L1 to cell surface needs further investigations. If activated 
ROCK1 makes use of same set of regulators that are important for its established membrane 
blebbing and cytoskeletal ruffling function (Coleman et al., 2001) or some other mechanisms 
that potentially also includes other regulator such as CMTM6 (Fig 4) to help mobilize PD-L1 to 
tumor cell surface is beyond the scope of these investigations CMTM6(Burr et al., 2017)”. 
 
 
7. When testing therapeutic strategies in vivo, the authors mostly show pictures of tumor size 
but don't suggest how long treatment was for - were these tumors excised at end point? At a 
specific timepoint?  
 
Response: We agree with the Reviewer. Yes, specific treatment times, dose and when tumors 
were excised and other endpoints, all these details are now added to the manuscript. Please 
see the figure legends for Fig 5 and Fig 6. 
 
8. In xenograft studies, the tumor size will affect TIL infiltration. The authors need to show PD-
L1 expression, T cell penetrance and cleaved caspase 3 in vivo (and in situ e.g. by IHC, not 
from homogenized tumor), and preferably control for tumor size - either IHC to see where T 
cells are, or perform the T cell FACS in size matched tumors.  
 
Response: We respectfully agree with the reviewer suggestion. In response significant new data 
has been provided from sized matched tumors, which supports increase immune T-cells 
infiltration in solid tumors by DR5 agonist.  
 
Please see Fig 6A-C, Fig 6D, Fig 6K, Fig 6L-M, Fig EV5, Fig EV4E and Appendix Fig S10, 
Appendix S11A-C).  
 
The data in Fig 6A-C and Fig 6L-M has been generated with n=6-20 tumor bearing animals and 
isolated size match tumors (3 Independent experiments).  



 

 
The data in Fig 6D, Fig 6K and Fig EV4E supports high granzyme-b activity (an indicator of 
cytotoxic T-cell function) in tumors consistent with enriched CD8 signal.  
 
The IHC Data in Fig EV5 also supports data in Fig 6A-C, Fig 6D, Fig 6K and Fig EV4E.  
 

The Data in Fig 6L-M and Appendix Fig S11A-C support high IFN- expression (flow cytometry) 
from size matched tumors after various indicated treatments. These newly added data sets 
support DR5 agonist role in tumor breakdown to potentially increase TIL population in tumors.  
 
 
9. The authors make the unusual claim that GSK269 reduced tumors growths only at high 
>10mg/kg dose, while 1mg/kg dose in their cellular assay was effective to inhibit PD-L1 
mobilization. How exactly do they calculate mg/kg in a cellular assay?  
 
Response: We agree with the reviewer that right choice of words was not used in that 
statement. Regardless “GSK269962 reduced tumors growths only at high >10mg/kg dose” data 
has been removed from the figure. The 10mg/kg dose data becomes irrelevant in the revised 
submission as unlike previous submission, multiple new data sets have been added now, all of 
which make use of GSK269962 inhibitor alone at 2mg/kg dose (Fig 5, Fig 6, Fig EV4). For every 
experiment, 2mg/kg dose of ROCK1 inhibitor was used in combination of DR5 agonists and 
whenever 2mg/kg dose of ROCK1 inhibitor alone was used we did not see any significant 
change in tumor size. The ROCK1 alone treatment with 2mg/kg dose has been done multiple 
experiments as shown in Fig 4K (n=4), Fig 5H, I (n=4), Fig 5L (n=4), Fig 5N, O (n=3), Fig 5P 
(n=5), Fig 6A, B, C (n=6). 
 
Regarding dose calculation, we respectfully like to explain to the Reviewer. Considering 20 mg 

average weight of mice, we make a 1mg/ml solution of every drug and when injected 200l in 

mice, it will be 10mg/kg and when injected 100l of it will be 5mg/kg and when injected 40l of 

it, it will 2mg/kg. For in vivo studies, we used 2mg/kg dose of ROCK1 inhibitor (40l in PBS) in 
combination of DR5 agonist. We apologize for the wording, it should be “in vivo” assay instead 

of “cellular assays”. For cellular assays, standard 250M dose was used. These dosing details 
has been made clear in the revised manuscript. 
 
 
10. When examining the TILs, following treatment with the bi-specific antibody the authors claim 
that, as expected, MD5-1 treatment inhibited TIL mobilization into tumors. That is not what 
figure 6N shows. Can the authors explain this?  
 
Response: We respectfully agree with the reviewer that we did not made the right choice of 
word in that statement. Regardless the Figure 6N has been removed and multiple additional 
new data sets have been added. Please see our response to point 8. 
 
 
 
Minor points: 



1. S2B axes don't make any sense. Neither does the legend: "(B) Same as B in colo-205 cells"
We totally agree with reviewer’s suggestion. S2B axes and legend has been updated, which is
now EV1D.

2. I wouldn't label DR5-sensitive cancer cells as 'WT'

We totally agree with reviewer’s suggestion. “DR5-sensitive cancer cells” is now replaced with 
“WT” cells 

3. In fig S3 the legend states 4-6 doses, figure suggests 2-3. Which is right?

We apologize for typo. 4-6 doses are the right legend. 

4. Why is the ROCK western in fig S6A so different to the rest?

We apologize for the mislabeling. The blot in Fig S6A was PARP, which is now moved to 
Appendix Fig S4D in revised manuscript. 

5. Fig S9 is labelled S10

We apologize for the mislabeling. Figure labelling has been updated as per EMBO MM 
requirements. 

6. In the clinical agonist the authors fail to show PD-L1 expression in DR5 vs DR5/ROCK
inhibitor treated tumors. I'm sure they have this data.

We appreciate reviewer’s comment. Yes PD-L1 expression after DR5 vs DR5/ROCK1i 
treatment is shown in Figure 4G. This data was present during previous submission also. 

Please see the right panel PD-L1 blot (Total before IP panel, lysates), second blot from the top. 
The last two lanes (lane-4 and lane-5) shows total PD-L1 after DR5 vs DR5/ROCK1i treatment 



21st Oct  20201st Revision - Editorial Decision

Dear Dr. Tushir-Singh, 

 Thank you for your assistance in clarifying the issue with figure  aberrations in your 
manuscript. After a discussion with our Head of  Scientific Publications, Bernd Pulverer, 
and Data Integrity Analyst, Erica  Boxheimer, we evaluated your explanation of the 
source of image aberrations  as satisfactory and concluded that they had no impact on 
the interpretation of the data. Therefore, I am pleased to inform you that we  decided to 
proceed with peer-review of your manuscript pending following  amendments:

- Please remove all duplicated/overlapping images from figures EV9 and EV10. 
Each sample should be presented with one representative image. Quantifications should 
be performed only if more than one sample is processed.
- In the figure legends, please specify exact number of replicates for
each experiment.
- Please upload individual, high-resolution figure files and include the figure legends 
to the main manuscript. You can choose up to 5 EV figures, which should also be 
uploaded as separate files, with their legends added
to the manuscript after the main figure legends. All other figures, with
their legends, should be compiled in one "Appendix" file with a table of content. The 
figures should be renamed "Appendix Figure S1" etc. Please make sure to rename and 
call out all the figures in main manuscript text.
- Please include Tables S1-4 to the "Appendix" and rename "Appendix Table
S1" etc.
- Please include "Material and Methods" section in main manuscript text.
- Please check "Author Guidelines" for more information about manuscript 
preparation.   

 You will receive a notification e-mail with a link to access your  manuscript after it is 
placed back in the Author Approval Folder. After  making the adjustments specified 
above, please resubmit your paper  following the same steps as before.

Thank you again for your cooperation in this matter and I look forward to  receiving your 
revised manuscript.



23rd Nov 20201st Revision - Editorial Decision

23rd Nov 2020 

Dear Dr. Tushir-Singh, 

Thank you for the submission of your revised manuscript  to EMBO Molecular Medicine. I am pleased
to inform you that we will be able to accept your manuscript  pending the following final
amendments: 

1) Manuscript  type: Please submit  your manuscript  as "Research art icle". The total character count
and number of figures in your manuscript  exceed the limitat ions for "Report" art icles.
2) In the main manuscript  file, please do the following:
- Correct /answer the t rack changes suggested by our data editors by working from the
at tached/uploaded document .

***** Reviewer's comments ***** 

Referee #1 (Comments on Novelty/Model System for Author): 

Ident ificat ion of mechanisms responsible of possible clinical failure of DR5 agonist ant ibodies. 
Potent ial clinical impact on combinat ion therapy with blocking PD-1-PD-L1 axis 
Many models to support the conclusion 

Referee #1 (Remarks for Author): 

The authors have sat isfactorily addressed my various concerns 

Referee #3 (Remarks for Author): 

The authors have done their best to deal with all points, and most have been adequately
addressed.



3rd Dec 20202nd Authors' Response to Reviewers

The authors performed the requested changes.



7th Dec 20202nd Revision - Editorial Decision

4th Dec 2020 

Dear Dr. Tushir-Singh, 

We are pleased to inform you that your manuscript is accepted for publicat ion.



USEFUL LINKS FOR COMPLETING THIS FORM

http://www.antibodypedia.com
http://1degreebio.org
http://www.equator-network.org/reporting-guidelines/improving-bioscience-research-reporting-the-arrive-guidelines-for-reporting-animal-research/

http://grants.nih.gov/grants/olaw/olaw.htm
http://www.mrc.ac.uk/Ourresearch/Ethicsresearchguidance/Useofanimals/index.htm
http://ClinicalTrials.gov
http://www.consort-statement.org
http://www.consort-statement.org/checklists/view/32-consort/66-title

è
http://www.equator-network.org/reporting-guidelines/reporting-recommendations-for-tumour-marker-prognostic-studies-remark/

è
http://datadryad.org

è
http://figshare.com

è
http://www.ncbi.nlm.nih.gov/gap

è
http://www.ebi.ac.uk/ega

http://biomodels.net/

http://biomodels.net/miriam/
è http://jjj.biochem.sun.ac.za
è http://oba.od.nih.gov/biosecurity/biosecurity_documents.html
è http://www.selectagents.gov/
è

è
è

è
è

� common tests, such as t-test (please specify whether paired vs. unpaired), simple χ2 tests, Wilcoxon and Mann-Whitney 
tests, can be unambiguously identified by name only, but more complex techniques should be described in the methods 
section;

� are tests one-sided or two-sided?
� are there adjustments for multiple comparisons?
� exact statistical test results, e.g., P values = x but not P values < x;
� definition of ‘center values’ as median or average;
� definition of error bars as s.d. or s.e.m. 

1.a. How was the sample size chosen to ensure adequate power to detect a pre-specified effect size?

1.b. For animal studies, include a statement about sample size estimate even if no statistical methods were used.

2. Describe inclusion/exclusion criteria if samples or animals were excluded from the analysis. Were the criteria pre-
established?

3. Were any steps taken to minimize the effects of subjective bias when allocating animals/samples to treatment (e.g. 
randomization procedure)? If yes, please describe. 

For animal studies, include a statement about randomization even if no randomization was used.

4.a. Were any steps taken to minimize the effects of subjective bias during group allocation or/and when assessing results 
(e.g. blinding of the investigator)? If yes please describe.

4.b. For animal studies, include a statement about blinding even if no blinding was done

5. For every figure, are statistical tests justified as appropriate?

Do the data meet the assumptions of the tests (e.g., normal distribution)? Describe any methods used to assess it.

Is there an estimate of variation within each group of data?
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A- Figures 

Reporting Checklist For Life Sciences Articles (Rev. June 2017)

This checklist is used to ensure good reporting standards and to improve the reproducibility of published results. These guidelines are 
consistent with the Principles and Guidelines for Reporting Preclinical Research issued by the NIH in 2014. Please follow the journal’s 
authorship guidelines in preparing your manuscript.  

PLEASE NOTE THAT THIS CHECKLIST WILL BE PUBLISHED ALONGSIDE YOUR PAPER
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YOU MUST COMPLETE ALL CELLS WITH A PINK BACKGROUND ê

B- Statistics and general methods

the assay(s) and method(s) used to carry out the reported observations and measurements 
an explicit mention of the biological and chemical entity(ies) that are being measured.
an explicit mention of the biological and chemical entity(ies) that are altered/varied/perturbed in a controlled manner.

a statement of how many times the experiment shown was independently replicated in the laboratory.

Any descriptions too long for the figure legend should be included in the methods section and/or with the source data.

 

In the pink boxes below, please ensure that the answers to the following questions are reported in the manuscript itself. 
Every question should be answered. If the question is not relevant to your research, please write NA (non applicable).  
We encourage you to include a specific subsection in the methods section for statistics, reagents, animal models and human 
subjects.  

definitions of statistical methods and measures:

a description of the sample collection allowing the reader to understand whether the samples represent technical or 
biological replicates (including how many animals, litters, cultures, etc.).

The data shown in figures should satisfy the following conditions:

Source Data should be included to report the data underlying graphs. Please follow the guidelines set out in the author ship 
guidelines on Data Presentation.

Please fill out these boxes ê (Do not worry if you cannot see all your text once you press return)

a specification of the experimental system investigated (eg cell line, species name).

There are 3-6 animals/group. Some groups where size-matched 1 or 2 animals are shown  (such as 
Figure 6A, 6l), the experiments were repeated 3 times. Thus a minimum of 3 animals were used 
except for IHC studies.

graphs include clearly labeled error bars for independent experiments and sample sizes. Unless justified, error bars should 
not be shown for technical replicates.
if n< 5, the individual data points from each experiment should be plotted and any statistical test employed should be 
justified

the exact sample size (n) for each experimental group/condition, given as a number, not a range;

Each figure caption should contain the following information, for each panel where they are relevant:

2. Captions

Statistical methods were used for all experiments except IHC studies, where one representative 
tumor from the treatment group was analyzed.

No, animals were not excluded from the analysis

Tumor-bearing animals prior to treatment of different antibodies (which are being compared to 
each other) were randomly selected. To minimize bias, if animals had an initial smaller tumor size, 
they were equally distributed to each treatment group. There was no subjective bias in animal 
selection. 

Manuscript Number: EMM-2020-12716

Yes

Yes Non parametric tests were used.

Yes

Tumor-bearing animals prior to particular treatment were randomly selected. There was no 
subjective bias in animal selection.

To minimize bias, if there were animals that had an initial smaller tumor size, they were equally 
distributed to each treatment group.

Yes

1. Data

the data were obtained and processed according to the field’s best practice and are presented to reflect the results of the 
experiments in an accurate and unbiased manner.
figure panels include only data points, measurements or observations that can be compared to each other in a scientifically 
meaningful way.



Is the variance similar between the groups that are being statistically compared?

6. To show that antibodies were profiled for use in the system under study (assay and species), provide a citation, catalog 
number and/or clone number, supplementary information or reference to an antibody validation profile. e.g., 
Antibodypedia (see link list at top right), 1DegreeBio (see link list at top right).

7. Identify the source of cell lines and report if they were recently authenticated (e.g., by STR profiling) and tested for 
mycoplasma contamination.

* for all hyperlinks, please see the table at the top right of the document

8. Report species, strain, gender, age of animals and genetic modification status where applicable. Please detail housing 
and husbandry conditions and the source of animals.

9. For experiments involving live vertebrates, include a statement of compliance with ethical regulations and identify the 
committee(s) approving the experiments.

10. We recommend consulting the ARRIVE guidelines (see link list at top right) (PLoS Biol. 8(6), e1000412, 2010) to ensure 
that other relevant aspects of animal studies are adequately reported. See author guidelines, under ‘Reporting 
Guidelines’. See also: NIH (see link list at top right) and MRC (see link list at top right) recommendations.  Please confirm 
compliance.

11. Identify the committee(s) approving the study protocol.

12. Include a statement confirming that informed consent was obtained from all subjects and that the experiments 
conformed to the principles set out in the WMA Declaration of Helsinki and the Department of Health and Human 
Services Belmont Report.

13. For publication of patient photos, include a statement confirming that consent to publish was obtained.

14. Report any restrictions on the availability (and/or on the use) of human data or samples.

15. Report the clinical trial registration number (at ClinicalTrials.gov or equivalent), where applicable.

16. For phase II and III randomized controlled trials, please refer to the CONSORT flow diagram (see link list at top right) 
and submit the CONSORT checklist (see link list at top right) with your submission. See author guidelines, under ‘Reporting 
Guidelines’. Please confirm you have submitted this list.

17. For tumor marker prognostic studies, we recommend that you follow the REMARK reporting guidelines (see link list at 
top right). See author guidelines, under ‘Reporting Guidelines’. Please confirm you have followed these guidelines.

18: Provide a “Data Availability” section at the end of the Materials & Methods, listing the accession codes for data 
generated in this study and deposited in a public database (e.g. RNA-Seq data: Gene Expression Omnibus GSE39462, 
Proteomics data: PRIDE PXD000208 etc.) Please refer to our author guidelines for ‘Data Deposition’.

Data deposition in a public repository is mandatory for: 
a. Protein, DNA and RNA sequences 
b. Macromolecular structures 
c. Crystallographic data for small molecules 
d. Functional genomics data 
e. Proteomics and molecular interactions

19. Deposition is strongly recommended for any datasets that are central and integral to the study; please consider the 
journal’s data policy. If no structured public repository exists for a given data type, we encourage the provision of datasets 
in the manuscript as a Supplementary Document (see author guidelines under ‘Expanded View’ or in unstructured 
repositories such as Dryad (see link list at top right) or Figshare (see link list at top right).
20. Access to human clinical and genomic datasets should be provided with as few restrictions as possible while respecting 
ethical obligations to the patients and relevant medical and legal issues. If practically possible and compatible with the 
individual consent agreement used in the study, such data should be deposited in one of the major public access-
controlled repositories such as dbGAP (see link list at top right) or EGA (see link list at top right).
21. Computational models that are central and integral to a study should be shared without restrictions and provided in a 
machine-readable form.  The relevant accession numbers or links should be provided. When possible, standardized format 
(SBML, CellML) should be used instead of scripts (e.g. MATLAB). Authors are strongly encouraged to follow the MIRIAM 
guidelines (see link list at top right) and deposit their model in a public database such as Biomodels (see link list at top 
right) or JWS Online (see link list at top right). If computer source code is provided with the paper, it should be deposited 
in a public repository or included in supplementary information.

22. Could your study fall under dual use research restrictions? Please check biosecurity documents (see link list at top 
right) and list of select agents and toxins (APHIS/CDC) (see link list at top right). According to our biosecurity guidelines, 
provide a statement only if it could.

C- Reagents

D- Animal Models

E- Human Subjects

All cells in our laboratory are tested for being negtive for mycoplasma

No For experiments where treatment results in significant differences in tumor size, the follow-up 
analysis was carried out by size match to avoid variation before statistical comparison. 

All DR5 agonist antibodies were produced using CHO cell expression system. The procedure for 
antibody production, surface binding and function has been tested and has previously been 
described (Shivange et al., 2018, Cancer Cell). All antibodies were diluted in 1X PBS (pH 7.2) to 
appropriate concentration (as indicated in figures or corresponding figure legends) prior to cellular 
and animal treatments.

6 to 8 weeks-old (Age), 20-25-gram (Weight), both male and female (Sex) mice were used for 
tumor xenograft generation, in vivo efficacy studies, imaging studies, TIL isolation studies as 
described in the text. Following mice stains were used: C56BL/6 (Jackson laboratories) Balb/C 
(Jackson laboratories), immunodeficient Balb/c derived athymic Nude Foxn1nu/Foxn1+ (Envigo) 
and NOD.Cg Prkdcscid Il2rgtm1Wjl/SzJ is also called as NSG mice. All animal procedures were 
conducted in accordance with the University of Virginia Institutional Animal Care and Use 
Committee (IACUC) and (DoD ACURO) approved protocols and conform to the relevant regulatory 
standards.

All animal procedures were conducted under the accordance of University of Virginia Institutional 
Animal Care and Use Committee (IACUC) and (DoD ACURO) approved protocols and conform to 
the relevant regulatory standards. All animals were handled in strict accordance with good animal 
practice as per University regulations.

Yes

G- Dual use research of concern

F- Data Accessibility

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable as NO large OMICs data was generated.

Not Applicable

Not Applicable

Not Applicable
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