
Peer Review File

PARP inhibitors enhance reovirus-mediated cell killing
through the death-inducing signaling complex (DISC) with an
associated NF-kB-regulated immune response.
Corresponding Author: Dr Joan Kyula-Currie

This file contains all reviewer reports in order by version, followed by all author rebuttals in order by version. 

Version 0: 

Reviewer comments: 

Reviewer #1 

(Remarks to the Author) 
The authors describe a novel synergistic interaction between Reovirus RT3D and PARP inhibitor talazoparib that is
independent of HR deficiency or DDR modulation, but due to talazoparib effects on dsRNA sensing and extrinsic apoptosis
pathways. The finding that the activation of PARP1 by RT3D and its inhibition by talazoparib is phenocopied by dsRNA
agonists and RIG-I signaling opens the door to the translation of dsRNA or RIG-I agonists in combination with talazoparib or
other PARP inhibitors. The study examines in depth the multiple steps occurring in response to RT3D, or dsRNA agonists,
and talazoparib, revealing interactions with the DISC complex and NFκB-mediated inflammatory signaling. These PARP
interactions have not been previously characterized. Evaluation of combination efficacy in an immunocompetent mouse
melanoma model demonstrated significant extension of mouse survival, protection from tumor rechallenge, and modulation
of the immune TME. 
The quality of the data is very sound and thorough, appropriate techniques were used, and the results strongly support the
conclusions. This manuscript presents a new combination strategy (RT3D synergizing with talazoparib) to treat melanoma
and likely other solid tumors. The comprehensive examination of the mechanism of action revealed the efficacy of dsRNA
agonists in place of RT3D, providing a potentially more clinically relevant combination strategy. These results are very
significant and will be of interest to those in the fields of cancer experimental therapeutics and immunotherapy, and oncolytic
viruses. 

Specific Comments. 
1. Olaparib was in the screen; what was its Z-score (Fig 1A)? If the effect of talazoparib is phenocopied by PARP1-/- (Fig 2),
would any PARP1 inhibitor work? 

2. Very significant combination effect in vivo (Fig 1F, G). It is unfortunate that the experiment was terminated at day 90 so
'cures' couldn't be identified. Did any mice in the combination group (from F, it looks like slow tumor growth may be
occurring) or the 2 remaining mice in the RT3D group have tumors at sacrifice? 

3. ln154, either present data or don't include in Results. 

4. Fig. S5C does not show a difference in μ1c expression with talazoparib (ln182); however, it looks like there is an effect on
σ3. 

5. If the modest activity of veliparib compared to talazoparib or oliparib (ie., Fig S9) is due to trapping (veliparib has low
trapping), what about other PARP inhibitors with varied trapping activity? If PARP1 trapping is the dominant mechanism of
inhibition (ln473), would veliparib + RIG-I siRNA phenocopy talazoparib + SC siRNA? 

6. What was the tumor size for surviving mice at sacrifice at the end of the experiment in Fig 6C? Was RT3D significantly
different from vehicle? Why was this experiment and in Fig 1 terminated on day 90? Fig 6F and G are not described in
Results (not FACS analysis; ln390). 

7. It would improve the manuscript to include some in vitro data with the mouse 4434 melanoma cells to demonstrate that the



RT3D - talazoparib combination is acting in a similar fashion as in the human cancer cells. For example, RT3D is much
more effective in vivo in the mouse tumors (Fig 6B, C) than in human tumors (Fig 1F, G). Is this due to different apoptosis
pahways, virus replication, etc? 

8. Data on trapping (ln478) should be shown. This is important in supporting the hypothesis that inhibitor trapping is a key
function of PARP inhibition in combination therapy. 

9. Fig 7 is not very clear about the pathways affected by combination therapy, or as a consequence of PARP inhibition, for
example, interactions between RIG-I and PARP1. Almost all the illustrated proteins are elevated by combination therapy
(except for PARP1), thus indicating 'High' expression is not that informative, as opposed to illustrating the effects on
signaling pathways. 

Minor issues 
Be consistent with naming, use talazoparib throughout and not BMN 673 in some places (ie., Fig 1 legend), and similarly for
other names. 

ln 118. insert (Fig. S1A) 

Fig 1B. Should be 0.005, 0.05, 0.5 �M. 

Fig. 1E. How were PI+ cells quantified, counts in a field (like in D), or percentage from image cytometer? 

ln 140. In Fig S2, C is not indicated. 

ln153. Fig. 1 doesn't include data for other oncolytic viruses. 

ln314. Shouldn't it read "...36 hours post-infection" (as in Fig) instead of "...prior to cell death"? 

ln317. Synergy ("synergistic interaction") isn't measured. 

ln322/Fig S9B. Should be Fig S9C and ln326 should be Fig S9B. 

Fig S9. There is no mention of Fig S9D in the text. 

Reviewer #2 

(Remarks to the Author) 
I congratulate the authors on this nice work. It has shown the novelty of the combination of PARPi with RT3D (dsRNA
sensing) that led to the suppression of PARylation of DISC leading to cell death. 

The authors showed very eloquently the mechanism of action of the combination both in vitro and in vivo , and ruled out the
commonly thought synergism based on increased DNA damage or increased viral replication leading to cell death. 

This concept clearly open many translational ideas to the field of melanoma treatment with viral and non-viral dsRNA
sensing compounds. 

Reviewer #3 

(Remarks to the Author) 
Currie and team have done a commendable amount of work. The use of PARP inhibitors in combination with oncolytic viral
therapy is of great interest to the scientific community at the moment. The work detailed in the manuscript is comprehensive
and provides a very thorough overview of the synergistic mechanism of action of talozoparib and RT3D in the context of
cancer. However, given the expansive amount of work, the focus of the discovery tends to shift while reading the paper. I
would highly suggest to re-group the main discoveries of this project and present the work in a more concise fashion. For
example, pick the 3 most important pathways from the proteomics analysis that you have worked on (apoptotic proteins, RIG-
1 pathway and NFkB pathway) and demonstrate that in one figure. Showing the proteomic analysis 3 times in 3 different
figures, pointing to a different target (albeit that they are associated to each other) is driving the focus away from the main
discovery of the project. Start off with why and how you chose to hypothesize that cell kill as a result of RT3D and
talazoparib may be associated with RIG-1 and NFkB. 

Here is the list of corrections: 
1) Cite reference in line 82. Reference for unsuccessful attempts? 
2) Supplementary table 1, explain what is + and -. What do the green and pink colors indicate? Move line 116-122 to
methods and rephase the results section. Supplementary figure 1 A, “infected” is misspelled. 
3) Supplementary table 2, what are the numbers in red. Add legend to show red indicates high cell kill. Supplementary figure
2, color the bars not just the standard deviation bars. 
4) Keep the concentrations of drugs consistent in all the figures. Either pick micromolars or nanomaolars. Use the same
decimal places in all graphs such as MOI of 0.1 or 0.1000 



5) SRB in shorthand. Expand the first time in brackets you use shorthand. 
6) Figure1A, instead of showing the numbers in red, indicate the drugs. In figure 1B, color the bars, change y axis to either
log of cell survival or % of cell survival or fold change. Check consistency of drug concentrations. What is the vehicle,
DMSO? Indicate DMSO or whatever the vehicle was. Indicate the concentration of talazoparib in 1C. In 1F, color the points
in the same color that the line is colored (example orange line have orange points of standard deviation). 1E, y axis is % of
dead cells. 
7) Line 148: Remove entire section. It does not add much to the data and is not well explained. PARP western blots are not
mentioned. Remove section all together. 
8) Re-check the conclusion made on figure S4A (line 162-166). Is COMET assay explained somewhere in the methods? 
9) Section “synthetic lethality is not mediated by enhanced viral replication” can be removed all together. Re-check the
conclusions drawn from the western blots (line 181-183). Conclusions don’t match the westerns. Integrate figure S5A,B into
the previous section. 
10) Figure 2D, missing significance bars. Change y axis to % survival or log or fold change. Rephrase what is shown in 2E,F
(line 199-201). What is the vehicle in 2F? Explain why it is expected that the vehicle treated in G3 and G9 will have fewer
cells that vehicle treated of PARP+/+. 2G seems to have the right format for plotting bar graphs. The bars are colored, and
the standard deviation is in black. Use this format for all the bar graphs. 
11) Figure 3A, change bars to colors, not enough variations of grey to distinguish the bars. Caspase3, cFLP and c-IAP1 is
not needed. Limit it to caspase8 and PAR. Introduction to proteomic data for the first time in 3F. Include RIG-1 and NFkB
data here as well. Explain the 3 pathways you chose to focus from the proteomic data. 3H bar graphs have 4 distinct color for
each condition. Use the same colors for the same conditions throughout the manuscript. Use this graph to format all the other
graphs. It does not make sense to show 24 and 48h time point in 3K. You do not show the time point in 3J. It raises
unnecessary questions. Just show 36h time point assuming that the lysates used in J were also from 36h time point. Where
is the loading control for J and K? 
12) Remove section “RT3D plus talazoparib-induced cell death is mediated by TRAIL and TNF”. It is great that you show the
association of TRAIL and TNF but it is not necessary since you describe the DISC components in detail in the previous
sections. Having this section does not add too much but shifts the focus of the paper. 
13) The results from figure 4A and B may be an over interpretation. Cytokine levels are unaltered by siRNA of RIPK1,
CASp8 and FADD. They are only affected when treated with talazoparib or a combination of RT3D+talazoparib to begin
with. Re-interpret the results and rephrase the section. Change bar graphs in 4B to colored bars as in the previous figure.
Keep the color scheme consistent across the manuscript. Combine 4C with proteomic data shown in the previous section.
Supplementary figure 9B and 9C have been interchanged, they don’t match the wording (line 320-326). Supplementary
figure 9D is not accounted for in the text. You have to talk about all the figures. Modify color scheme in supplementary figure
10. Which cells were used for gene silencing? Mention in the results section. Which cells were co-treated in figure S10B?
Was it the WT cells or those with silencing of caspase-8, RIPK1 and FADD. 
14) Combine proteomics results from figure 5A in one figure. Consolidate all the proteomics data in one figure. 
15) Change the standard of deviation points in figure 6B to the same color as the line joining the points. Text from line 390-
396 does not match the figures. Wording for figure 6F and 6G is missing. There is no increase in foxp3 upon RT3D injection,
recheck wording in line 392. Re-assess figure 6I. 

Version 1: 

Reviewer comments: 

Reviewer #1 

(Remarks to the Author) 
The authors comprehensively responded to the Reviewer's comments and revised the manuscript. 

Reviewer #3 

(Remarks to the Author) 
I am pleased to see a significant improvement in the manuscript. I applaud the team on addressing all the comments and
making changes accordingly. I want to congratulate the authors on the excellent work that have done. I have some minor
comments that are mostly editing errors. 
1) Line 194: shown by western blot and PAR ELISA and was also manifest in vivo. Should be “manifested “. 
2) I like that the color scheme is same in all the figures. Can you color the shapes according to the color on the bars of the
graphs. Circles – purple, squares -blue, triangles-red. Just as you show in 5B 
3) Is it possible that the label on figure 4E, that is PARP1 +/+ is interchanges with PARP1G9-/-? Should the left panel of
blots be PARP1G9-/-? 
4) In figure S9, either follow the labelling for x axis in A or B. I think label for A looks neater. Can you label B the same way?
Can you assign p values between the bar graphs and denote them with a * on the graph? There is a lot of jargon to describe
these figures. Such as “more profound effect”, or “ increased but not to the same extent”. Please calculate the significance
and describe in the text if the differences are significant or non-significant. Between D and E, call it uninfected or RT3D of 0.
In S9E, Talazoparib and olaparib have similar expression of cleaved casp and PARP in D04 and MeWo. It is only in A375
and Mel64 that the expression of these proteins is higher with talazoparib treatment. It could be worthwhile to conclude that
the PARP inhibitors have similar effect albeit there could be a dependency on the cell line (given that all cell lines are not
exactly genetically uniform). 
5) Please unify color scheme in figure 5 C, E and F. 



6) In figure 6C, is RIG-I not supposed to show a band under all conditions of the SC siRNA? There is a band only when
treated with RT3D and talazoparib. 
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Response to reviewers 1 

We would like to thank all the reviewers for taking their time to read this manuscript and all their 2 
positive comments, ideas/suggestions as well as detailed feedback on our manuscript entitled: 3 
PARP inhibitors enhance reovirus-mediated cell killing through the death-inducing 4 
signaling complex (DISC) with  an associated NF-B-regulated immune response. We have 5 
added additional figures in the supplementary data, and these additions are highlighted in the 6 
rebuttal. For ease of reference, we have also included the line numbers in the manuscript. 7 
Furthermore, we have moved all the proteomics data and collated it into one figure as sensibly 8 
requested by reviewer 3 and this has meant all the main figures in the manuscript have been 9 
reordered and renumbered. Again, this is explained in the rebuttal. We hope that this additional 10 
data we provide, and our detailed explanations will be satisfactory and that our manuscript can 11 
now be accepted for publication. 12 

 13 
Reviewer 1: 14 
The authors describe a novel synergistic interaction between Reovirus RT3D and PARP inhibitor 15 
talazoparib that is independent of HR deficiency or DDR modulation, but due to talazoparib effects 16 
on dsRNA sensing and extrinsic apoptosis pathways. The finding that the activation of PARP1 by 17 
RT3D and its inhibition by talazoparib is phenocopied by dsRNA agonists and RIG-I signaling 18 
opens the door to the translation of dsRNA or RIG-I agonists in combination with talazoparib or 19 
other PARP inhibitors. The study examines in depth the multiple steps occurring in response to 20 
RT3D, or dsRNA agonists, and talazoparib, revealing interactions with the DISC complex and 21 
NFκB-mediated inflammatory signaling. These PARP interactions have not been previously 22 
characterized. Evaluation of combination efficacy in an immunocompetent mouse melanoma 23 
model demonstrated significant extension of mouse survival, protection from tumor rechallenge, 24 
and modulation of the immune TME. 25 
The quality of the data is very sound and thorough, appropriate techniques were used, and the 26 
results strongly support the conclusions. This manuscript presents a new combination strategy 27 
(RT3D synergizing with talazoparib) to treat melanoma and likely other solid tumors. The 28 
comprehensive examination of the mechanism of action revealed the efficacy of dsRNA agonists 29 
in place of RT3D, providing a potentially more clinically relevant combination strategy. These 30 
results are very significant and will be of interest to those in the fields of cancer experimental 31 
therapeutics and immunotherapy, and oncolytic viruses. 32 
 33 
Specific Comments. 34 
1. Olaparib was in the screen; what was its Z-score (Fig 1A)? If the effect of talazoparib is 35 
phenocopied by PARP1-/- (Fig 2), would any PARP1 inhibitor work?  36 
 37 
Response: The Z-scores for olaparib have been included in Supp Table 2B (as shown below). 38 
The additional text in the manuscript now reads as follows:  39 
Olaparib, another approved PARP-1/2 inhibitor was found to have a modest effect in terms of 40 
sensitisation to RT3D (Supplementary table 2B) compared to talazoparib. This may be due to 41 
talazoparib being a more effective PARP inhibitor (and may also reflects its greater PARP trapping 42 
capabilities)  as will be discussed later in the manuscript. (Results, line 123-127).  43 

 44 
 45 
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 46 

It is important to be very clear, however, that the nuclear PARP-trapping that we document in the 47 
manuscript is NOT the mechanistic basis of the co-operative interaction between RT3D and PARP 48 
inhibition that we have discovered. Our data show that RIG-I and PARP protein associate with one 49 
another, but this is not a nuclear event. Our data are strongly suggestive of the possibility that 50 
PARP inhibitors that are “PARP-trappers” mediate a stronger biological interaction between RIG-I 51 
and PARP protein, but we stop short of claiming that talazoparib is most effective because it locks 52 
PARP protein onto RIG-I. We plan to investigate this possibility in future experiments but, for now, 53 
we trust that the text that we have added (see below) will adequately cover this issue. We have 54 
included the following text in the manuscript: Next, we assessed if similar PARP-1 and RIG-1 55 
interactions would occur following RT3D infection and co-treatment with other PARP-1 inhibitors 56 
(olaparib and veliparib) that are less potent than talazoparib. Interestingly, the interaction between 57 
PARP-1 and RIG-I appeared to be stronger and require a lower concentration of talazoparib (0.1-58 
1M) than was the case for  olaparib, for which a concentration of 5-10 M was required. Veliparib 59 
showed hardly any interaction between PARP-1 and RIG-I, even at 10 M concentration (Fig. 60 
S11E). It is interesting to note that the relative levels of PARP inhibitor-mediated modulation of the 61 
interaction between PARP-1 and a nucleic acid-bound PRR precisely mirrors the respective 62 
potencies of talazoparib (most), olaparib (intermediate) and veliparib (least) in terms of their 63 
abilities to trap PARP on sites of DNA damage, as confirmed in Fig. S11F. These data align with 64 
previous reports [31, 32]. This observation raises the possibility that PARP inhibitors may have 65 
differential abilities to stabilise the PARP-1-RIG-I complex in a manner that may be analogous to 66 
PARP trapping on damaged DNA. (Results, line 406-421). 67 
 68 
2. Very significant combination effect in vivo (Fig 1F, G). It is unfortunate that the experiment was 69 
terminated at day 90 so 'cures' couldn't be identified. Did any mice in the combination group (from 70 
F, it looks like slow tumor growth may be occurring) or the 2 remaining mice in the RT3D group 71 
have tumors at sacrifice?  72 
 73 
Response: The individual curves from each CD1 mouse implanted with human A375 cells (n of 74 
10) for each treatment cohort group have been included to increase clarity for the reader (Fig S3). 75 
These data show that combination treatment slowed the growth of all mice and led to tumour 76 
regression of 10/10 mice. RT3D alone had 2/10 mice with growth retardation, while talazoparib 77 
alone caused regression in 1/10 mice. We sacrificed mice on Day 90 because of a cost/benefit 78 
decision to curtail animal husbandry costs and because CD1 mice are immunodeficient and, 79 
therefore, cannot be used to test for immune memory in rechallenge experiments. These details 80 
are explained in the manuscript. The added text reads as follows: Individual tumour volumes (n of 81 
10) per treatment cohort are summarised (Fig. S3). Results, line 150-151). 82 
 83 

Supplementary Table 2: Drug effect (DE) z score of RT3D and talazoparib (A) or RT3D and olaparib (B) with 
values <-2 being considered a profound sensitisation ef fect (highlighted in red). 

A.

B.

DE RT3D 0.01 DE RT3D 0.1 DE RT3D 0.5 DE RT3D 1.0 DE RT3D 5.0

Talazoparib (1 ! M) -1.480456 -4.651062 -7.104825 -10.243770 -9.015051

Talazoparib (0.5 ! M) -0.101188 -4.033217 -5.041120 -7.273089 -8.148768

Talazoparib (0.1 ! M) 0.089756 -2.116922 -3.520491 -6.077790 -4.810190

Talazoparib (0.05 ! M) -2.249301 -7.746680 -2.405891 -5.229588 -5.135364

Talazoparib (0.01 ! M) -0.604822 0.753134 -2.710854 -0.389711 -2.074762

Talazoparib (0.005 ! M) -0.070781 1.025049 -0.361069 -0.417371 -1.128146

Talazioarub (0.001 ! M) -0.659405 -1.027792 1.011949 0.092874 -0.552127

Talazoparib (0.0005 ! M) 0.121230 0.120058 -0.017374 0.144596 -1.319600

DE RT3D 0.01 DE RT3D 0.1 DE RT3D 0.5 DE RT3D 1.0 DE RT3D 5.0

Olaparib (1 ! M) 0.402780 0.188810 -2.155600 -0.783270 0.580560

Olaparib (0.5 ! M) -0.066660 -0.772010 -1.024420 -1.439050 -1.040350

Olaparib (0.1 ! M) -4.011290 0.393870 -2.278740 -0.995440 -0.691920

Olaparib (0.05 ! M) 0.814240 1.110130 0.029930 0.194410 -0.271190

Olaparib (0.01 ! M) -0.677620 -0.644460 -3.651840 -0.844930 0.999970

Olaparib (0.005 ! M) 0.382610 -0.225170 -1.562470 0.805680 -0.068510

Olaparib (0.001 ! M) -0.448120 -0.430850 0.719560 0.262050 0.470130

Olaparib (0.0005 ! M) 0.361290 1.865040 -0.460030 0.787830 1.418870
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 84 
 85 
3. ln154, either present data or don't include in Results. 86 
 87 
Response: These data have now been removed. In the previous version of the manuscript, this 88 
read:  “We are currently investigating the effect of talazoparib combination with the HSV-1 DNA 89 
oncolytic viruses, and this has shown a significant synergistic effect following the loss of HSV-1 90 
induced PARylation in the presence of talazoparib (data not shown).” 91 
 92 
4. Fig. S5C does not show a difference in μ1c expression with talazoparib (ln182); however, it looks 93 
like there is an effect on σ3.  94 
 95 
Response: We thank the reviewer for taking highlighting this. The previous manuscript in the text 96 
(line 182-184) read: Talazoparib exposure increased 1C production in A375 and MeWo, but not 97 
D04 cells. However, σ3 production was unaltered in all cell lines (Fig. S5C).  98 
In the revised manuscript, we have changed the subtitle for this section to read “RT3D/talazoparib 99 
enhanced cell death is not mediated by enhanced viral replication” and we have removed mention 100 
of synthetic lethality in this place. In the text, we have rephrased the relevant sentences as follows: 101 
“Addition of talazoparib to RT3D infected cells did not result in any significant increase in production 102 
of intact, replication-competent RT3D in the one-step growth curve assays (Fig S5A, B). 103 
Interestingly, although 1C protein production was unaltered in all cell lines (in keeping with the 104 
one-step growth curve data), there was a modest increase in σ3 production in A375 and MeWo, 105 
but not D04 cells (Fig S5C). This observation is likely to reflect variations in the ability of RT3D to 106 
redirect different cell lines to produce specific reoviral proteins. Nonetheless, taken together, these 107 
data clearly show that the combinatorial effect of talazoparib and RT3D cannot be explained in 108 
terms of increased viral replication (Fig. S5A, B).” (Results, line 179-187). 109 
 110 
5. If the modest activity of veliparib compared to talazoparib or olaparib (i.e. Fig S9) is due to 111 
trapping (veliparib has low trapping), what about other PARP inhibitors with varied trapping activity? 112 
If PARP1 trapping is the dominant mechanism of inhibition (ln473), would veliparib + RIG-I siRNA 113 
phenocopy talazoparib + SC siRNA?  114 
 115 
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Supplementary Figure 3: CD1 nude mice carrying A375 tumour xenografts showing individual size of 
tumours for each treatment cohort (n of 10) consisting of vehicle (10% DMAc, 6% Solutol and 84% PBS), 
0.1 mg/kg talazoparib, 1x106 pfu RT3D or 1x106 pfu RT3D + 0.1 mg/kg talazoparib.
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Response: We profiled 3 PARP inhibitors (talazoparib, olaparib and veliparib) in combination with 116 
RT3D and found similar results, albeit with varying levels of activity. We believe that the dominant 117 
reason for talazoparib being the most active agent in combination with RT3D relates to its 118 
inherently greater activity as a PARP inhibitor. Although we cannot exclude the fact that some of 119 
this greater efficacy may be due to PARP trapping, we do not have data to show that this is a 120 
dominant effect. The reviewer raises an interesting question in asking if veliparib + RIG-I siRNA 121 
would phenocopy talazoparib + SC siRNA, but we are uncertain how such experiments would 122 
directly answer the question of PARP trapping. In effect, we would be testing a combination versus 123 
a single-agent approach and, even if we showed equivalence, this might simply be due to a 124 
combinatorial efficacy. Because of these uncertainties, we have not tried to perform the requested 125 
experiments.  126 
 127 
6. What was the tumor size for surviving mice at sacrifice at the end of the experiment in Fig 6C? 128 
Was RT3D significantly different from vehicle? Why was this experiment and in Fig 1 terminated 129 
on day 90?  130 
 131 
Response: Please note that these data are now Figure 7 due to reshuffling of figures due to 132 
collating all the proteomic data into Fig 3. The individual curves from each BL6 immunocompetent 133 
mouse implanted with mouse 4434 cells (n of 6) for each treatment cohort group have been 134 
included to increase clarity to the reader (Fig S13). Combination treatment slowed the growth of 135 
all mice and led to complete cure of 6/6 mice, RT3D alone cured 2/6 mice, talazoparib alone had 136 
2/6 mice, while vehicle had no cures. We sacrificed mice on Day 90, except for the cured mice that 137 
were rechallenged, as summarised in Fig 7D. Naïve mice implanted with 4434 cells developed 138 
tumours and these continued to grow exponentially, while the cured mice from combination (6/6), 139 
RT3D alone (2/6) or talazoparib alone (2/6) groups demonstrated protection against tumour 140 
challenge. The new text in the manuscript now reads as follows: Individual tumour volumes for 141 
each mouse (n of 6) per treatment group are summarised where all mice in the combination 142 
(RT3D/talazoparib) group were cured (6/6) compared to 2/6 in the single agent counterparts 143 
(0.1 mg/kg talazoparib) or (1x106 pfu RT3D) as shown in the individual curves (Fig S13). Next, 144 
we assessed memory response in the cohort of mice cured by re-challenging with 4434 cells 145 
on the contralateral flank. No tumour growth occurred in this cohort of mice (whilst, in parallel, 146 
naïve mice developed large tumours over time) (Fig. 7D). (Results, line 441-448). 147 
 148 
 149 
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Supplementary Figure 13: Black/6 female mice carrying 4434 tumours showing individual size of tumours 
for each treatment cohort (n of 6) consisting of vehicle (10% DMAc, 6% Solutol and 84% PBS), 0.1 mg/kg 
talazoparib, 1x106 pfu RT3D or 1x106 pfu RT3D + 0.1 mg/kg talazoparib.
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Fig 6F and G are not described in Results (not FACS analysis; ln390).  151 
 152 
Response: We thank the reviewer for bringing this to our attention This was an oversight and has 153 
now been rectified. Please note that the figures are now Fig 7F and 7G due to collating all the 154 
proteomic data into Fig 3. The text in the manuscript now reads as follows: In support of these 155 
findings, FACS analysis of in vivo tumour samples was carried out. Tumour volumes of mice used 156 
to profile the immune infiltrate by FACS analysis were measured up to Day 12 (Fig. 7F) and their 157 
weights measured prior to profiling the immune infiltrate by FACS analysis at time of harvest (Fig. 158 
7G). (Results, line 457-460). 159 

 160 
7. It would improve the manuscript to include some in vitro data with the mouse 4434 melanoma 161 
cells to demonstrate that the RT3D - talazoparib combination is acting in a similar fashion as in the 162 
human cancer cells. For example, RT3D is much more effective in vivo in the mouse tumors (Fig 163 
6B, C) than in human tumors (Fig 1F, G). Is this due to different apoptosis pathways, virus 164 
replication, etc?  165 
 166 
Response: We appreciate this suggestion and, as a result, these data have now been included 167 
and are summarised in Fig S12. The text in the manuscript reads as follows: We firstly determined 168 
the effect of the RT3D plus talazoparib combination in vitro in 4434 BRAF-mutant mouse 169 
melanoma cells to assess whether  it was similar to that seen for the human cell lines. Indeed, 170 
addition of talazoparib enhanced the effect of RT3D as shown by MTT cell viability assay (Fig. 171 
S12A). Western blotting confirmed an increase in caspase-8, caspase-3 and PARP cleavage in 172 
response to RT3D/talazoparib compared to either agent alone (Fig. S12B). Furthermore, RT3D 173 
plus talazoparib-induced IFN- secretion (Fig. S12D) from supernatants collected from cells that 174 
were used to analyse SRB cell viability staining (Fig. S12C) and the increase in IFN- correlated 175 
with an increase in dying cells. (Results, line 426- 435). 176 
 177 
To answer the reviewer’s question as to whether  RT3D is much more effective in vivo in the mouse 178 
tumors (Fig 6B, C, now Fig 7B C) than in human tumors (Fig 1F, G), we hypothesize that mouse 179 
tumours, which are grown in a BL6 immunocompetent mouse background, will have a more 180 
favourable tumor microenvironment enriched with immune cells that are lacking in the CD1 mice 181 
in which the A375 xenograft cell lines are grown. Indeed, there were an increase in tumour-182 
infiltrating immune cells in the microenvironment following RT3D/talazoparib treatment (Fig 183 
7E) as measured by increased expression of transcripts associated with immune subsets. 184 
Additionally, when we assessed memory response in the cohort of mice cured by re-challenging 185 
with 4434 cells on the contralateral flank, no tumour growth occurred in this cohort of mice (whilst, 186 
in parallel, naïve mice developed large tumours over time) (Fig. 7D).  187 

8. Data on trapping (ln478) should be shown. This is important in supporting the hypothesis that 188 
inhibitor trapping is a key function of PARP inhibition in combination therapy.  189 
 190 
Response: We apologise to the reviewer for having made this matter rather difficult to follow in the 191 
manuscript. In the amended version, we have tried to be very clear on the fact that the effect of 192 
RT3D and PARP inhibition is mediated through the interaction between RIG-I and PARP-1. The 193 
relative ability of the individual PARP inhibitors to promote the interaction between RIG-I and 194 
PARP-1 and to drive the resulting effects on apoptosis and inflammation precisely mirror the 195 
relative PARP-trapping potencies of the respective drugs. Thus, the effects are seen most strongly 196 
with talazoparib, then olaparib and, finally, more weakly with veliparib. We confirmed in our studies 197 
(Fig S11F) that the 3 PARP inhibitors are capable of trapping PARP enzyme on sites of damaged 198 
DNA in the same rank order (talazoparib, olaparib, veliparib) that we document for their effects on 199 
the RIG-I-PARP-1 interaction. We suggest, both in the Results section and the Discussion, that 200 
this phenomenon may be seen as analogous to PARP-trapping … but we wish to be completely 201 
clear that we are NOT claiming that PARP-trapping on damaged DNA explains the mechanistic 202 
basis for the biology we have discovered. We hope that the following text that is now in the 203 
manuscript makes these points very clearly. 204 
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This may be due to talazoparib being a more effective PARP inhibitor (and may also reflect its 205 
greater PARP trapping capabilities)  as will be discussed later in the manuscript. (Results, line 206 
125-127). 207 
 208 
Given our findings that RNA sensor agonists can trigger PARylation, and since PARP-1 has nucleic 209 
acid binding capabilities, we investigated whether PARP-1 interacts directly with RNA sensors, 210 
such as RIG-I, using a PARP-1-Trap agarose assay. Our data demonstrated an increase in PARP-211 
1 and RIG-I interaction following RT3D infection and this was increased further by talazoparib 212 
treatment (Fig. 6E). Next, we assessed if similar PARP-1 and RIG-1 interactions would occur 213 
following RT3D infection and co-treatment with other PARP-1 inhibitors (olaparib and veliparib) 214 
that are less potent than talazoparib. Interestingly, the interaction between PARP-1 and RIG-I 215 
appeared to be stronger and require a lower concentration of talazoparib (0.1-1M) than was the 216 
case for  olaparib, for which a concentration of 5-10 M was required. Veliparib showed hardly any 217 
interaction between PARP-1 and RIG-I, even at 10 M concentration (Fig. S11E). (Results, line 218 
402-413). 219 
 220 
It is interesting to note that the relative levels of PARP inhibitor-mediated modulation of the 221 
interaction between PARP-1 and a nucleic acid-bound PRR precisely mirrors the respective 222 
potencies of talazoparib (most), olaparib (intermediate) and veliparib (least) in terms of their 223 
abilities to trap PARP on sites of DNA damage, as confirmed in Fig. S11F. These data align with 224 
previous reports [31, 32]. This observation raises the possibility that PARP inhibitors may have 225 
differential abilities to stabilise the PARP-1-RIG-I complex in a manner that may be analogous to 226 
PARP trapping on damaged DNA. (Results, line 414-421). 227 
 228 
 229 
The dsRNA sensor, RIG-I, has previously been shown to promote apoptosis and cell death in 230 
hepatocellular carcinoma (HCC) whilst activating NF-B in macrophages[35]. Combination of RT3D 231 
plus talazoparib significantly increased RIG-I expression and massively upregulated RIG-I 232 
pathway components at the protein level, findings that correlated with the loss of PARylation. Our 233 
data point to a novel interaction between RIG-1 and PARP-1, which is amplified following RT3D 234 
plus talazoparib treatment compared to either agent alone. We posit that, following binding to 235 
dsRNA (or its mimics), the dsRNA sensor, RIG-I, can bind to and activate PARP-1 and, thus, 236 
simultaneously inhibit extrinsic apoptosis and serve as a platform for inflammatory NF-kB 237 
signalling. We further propose that combination therapy with PARP inhibition effectively removes 238 
this PARylation-driven block on apoptosis but also functionally “traps” PARP-1 on dsRNA-bound 239 
RIG-I, in an analogous fashion to that described for PARP-trapping on DNA[31, 32, 36, 37]. This leads 240 
to a phenotype of increased cancer cell death with enhanced cytokine production. Indeed, 241 
talazoparib has been shown to be a potent PARP-trapper on DNA, superior to either olaparib or 242 
veliparib (as confirmed in our own analyses).  We confirmed talazoparib as a more effective and 243 
potent PARP-trapper on damaged DNA than either olaparib or  veliparib, which correlated with 244 
greater efficacy of talazoparib in terms of triggering apoptosis, NF-B signalling, cytokine 245 
production and RIG-I/PARP1 interaction. (Discussion, lines 541-559). 246 

 247 
 The data are presented below. We have now included a western blot (Fig S9E) to emphasise that 248 
both olaparib and veliparib enhance RT3D killing, as does talazoparib albeit at different 249 
concentrations. 250 
The text in the manuscript now reads as follows: ”Additionally, we found talazoparib (0.1 M) led 251 
to enhanced apoptotic  markers (caspase-8, caspase-3 and PARP cleavage) when compared to 252 
olaparib or veliparib, which were given at a higher concentration of 10 M (Fig. S9D). Olaparib 253 
appeared to be more effective in enhancing RT3D-induced apoptosis compared to veliparib, as 254 
shown in the apoptotic markers by Western blot analysis. We found a higher dose of veliparib 20-255 
25 M was necessary to see a similar effect to that shown with olaparib at 5-10 M (Fig. S9E). 256 
(Results, line 352-359). 257 



 7

 258 
 259 
Supplementary Figure 9: D. A375, Mel624, MeWo and D04 cells were treated with 0.1 μM talazoparib, 10 μM 260 
olaparib or 10 μM veliparib and thereafter infected with RT3D [MOI of 0.1] for 48 hours. Western analysis was 261 
carried out to assess PAR expression, caspase 8 and PARP cleavage. Equal loading of proteins was assessed by 262 
probing for α-tubulin.  E. A375 cells were treated with a concentration range of olaparib or veliparib (5-25 μM) and 263 
thereafter infected with RT3D [MOI of 0.10] for 48 hours. Western analysis was carried out to assess PAR 264 
expression and PARP cleavage. Equal loading of proteins was assessed by probing for α-tubulin. 265 
 266 
In addition to showing RIG-I and PARP-1 interaction following RT3D and talazoparib treatment 267 
(Fig 6E), we have now included supplementary data (Fig S11E) to show that RIG-I and PARP-1 268 
interaction following RT3D infection is increased following olaparib and veliparib treatment (albeit 269 
at higher doses), as we previously described in the manuscript with talazoparib as shown below.  270 

 271 

 272 

 273 
Fig 6E: Talazoparib enhances RT3D-induced interferon signaling through RIG-I. A375 cells were treated with 274 
talazoparib at 0.1 M and RT3D [MOI of 0.1]. PARP-trap agarose IP was performed on the lysates and Western 275 
analysis carried out to assess interaction between PARP-1 and RIG-I. 276 
 277 
 278 
 279 
 280 
 281 
 282 
 283 
Supplementary Figure 11E: A375 cells were treated with RT3D [MOI of 0.1] plus talazoparib (0.01, 0.1 and 1 M), 284 
veliparib (1, 5 and 10 M) or olaparib (0.1, 1, 5 and 10 M). A PARP trap agarose assay was carried out to assess 285 
PARP-1 and RIG-I interaction by IP. Western analysis was carried out to assess interaction between PARP-1 and 286 
RIG-I. 287 
 288 
We also found talazoparib to be a more effective and potent PARP-trapper on damaged DNA than 289 
either olaparib or  veliparib as shown in Fig S11F and have included this as requested by the 290 
reviewer. 291 
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 292 

 293 
 Supplementary Figure 11F. A375 cells were treated with RT3D [MOI of 0.1] plus talazoparib (0.01, 0.1 and 1 μM), 294 
olaparib or veliparib (0.10, 1 and 10 μM). Differential trapping of PARP1-DNA complexes was determined by 295 
Western blot analysis of nuclear and chromatin-bound fractions. Blots were probed for PAR and PARP for both 296 
nuclear and chromatin fractions. Histone H3 was used as a positive marker for chromatin bound fractions and as 297 
a loading control). 298 
9. Fig 7 (now Fig 3E) is not very clear about the pathways affected by combination therapy, or as 299 
a consequence of PARP inhibition, for example, interactions between RIG-I and PARP1. Almost 300 
all the illustrated proteins are elevated by combination therapy (except for PARP1), thus indicating 301 
'High' expression is not that informative, as opposed to illustrating the effects on signaling 302 
pathways.  303 
 304 
Response: With respect, we disagree with this view. For us, the consistency of the changes across 305 
a host of proteins serving similar cellular functions really makes the point that the biological effects 306 
of RT3D/PARPi are extremely powerful and co-ordinated. We used STRING analysis to obtain the 307 
data [now Fig 3E]. Briefly, we focused on proteins upregulated by RT3D compared to vehicle. 308 
Thereafter, we looked at proteins that were even more upregulated by the addition of talazoparib 309 
to RT3D (combination) and built a network using STRING based on high confidence molecular 310 
interactions and clustered them by using the MCL algorithm. This methodology was one of the 311 
ways in which the top key pathways (RIG-I, NF-B and apoptotic proteins) were highlighted to us. 312 
Subsequently, we hypothesised that upregulation of these pathways was a critical component in 313 
enhancing RT3D/talazoparib-induced cell death. The remarkable interaction between RIG-I and 314 
PARP1, for example, was evaluated in detail precisely due to the discovery of the RIG-I pathway 315 
being upregulated when RT3D/talazoparib were used in combination compared to either agent 316 
alone.   317 

F. 
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Reviewer 2: 318 
I congratulate the authors on this nice work. It has shown the novelty of the combination of PARPi 319 
with RT3D (dsRNA sensing) that led to the suppression of PARylation of DISC leading to cell death. 320 
 321 
The authors showed very eloquently the mechanism of action of the combination both in vitro and 322 
in vivo , and ruled out the commonly thought synergism based on increased DNA damage or 323 
increased viral replication leading to cell death. 324 
 325 
This concept clearly opens many translational ideas to the field of melanoma treatment with viral 326 
and non-viral dsRNA sensing compounds. 327 
 328 
Response: We would like to thank Reviewer 2 for his/her very encouraging and positive comments 329 
on this manuscript. We agree and are hopeful that these findings will lead to future translational 330 
research in the field of melanoma (and perhaps TNBC) in combining PARP inhibitors and dsRNA-331 
sensing compounds. 332 
 333 
 334 
 335 
 336 
 337 
 338 
 339 
 340 
 341 
 342 
 343 
 344 
 345 
 346 
 347 
 348 
 349 
 350 
 351 
 352 
 353 
 354 
 355 
 356 
 357 
 358 
 359 
 360 
 361 
 362 
 363 
 364 
 365 
 366 
 367 
 368 
 369 
 370 
 371 
 372 
 373 
 374 
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Reviewer 3: 375 
Currie and team have done a commendable amount of work. The use of PARP inhibitors in 376 
combination with oncolytic viral therapy is of great interest to the scientific community at the 377 
moment. The work detailed in the manuscript is comprehensive and provides a very thorough 378 
overview of the synergistic mechanism of action of talazoparib and RT3D in the context of cancer. 379 
However, given the expansive amount of work, the focus of the discovery tends to shift while 380 
reading the paper. I would highly suggest to re-group the main discoveries of this project and 381 
present the work in a more concise fashion. For example, pick the 3 most important pathways from 382 
the proteomics analysis that you have worked on (apoptotic proteins, RIG-1 pathway and NF-B 383 
pathway) and demonstrate that in one figure. Showing the proteomic analysis 3 times in 3 different 384 
figures, pointing to a different target (albeit that they are associated to each other) is driving the 385 
focus away from the main discovery of the project. Start off with why and how you chose to 386 
hypothesize that cell kill as a result of RT3D and talazoparib may be associated with RIG-1 and 387 
NF-B. What is the biology?  388 
 389 
Response: This observation has been well noted and acknowledged fully by the authors. We have 390 
now collated all the proteomic data into one figure (Fig 3), and this has been explained in the 391 
manuscript. The sub-heading for this section now reads: PARP-1 regulates PARylation 392 
induced by RT3D infection and enhances death-inducing signalling complex (DISC)-393 
mediated apoptosis. (Results, line 222-223). The findings are explained in detail (Results, 394 
line 223-249) and reads as follows:  395 
To further investigate the mechanistic interaction between RT3D and talazoparib, we analysed the 396 
proteome in a non-biased way by mass spectrometry. Briefly, we clustered the proteins into 397 
expression profiles across the four treatment groups (vehicle, 0.1 M talazoparib, RT3D [MOI of 398 
0.1] or combination and then carried out pathway enrichment analysis on each cluster. Proteins 399 
were clustered into expression profiles across our treatment cohort groups: vehicle, 0.1 M 400 
talazoparib, RT3D [MOI of 0.1] or combination and then pathway enrichment analysis was carried 401 
out on each cluster. We identified the top three pathways that  were enriched in clusters in which 402 
the highest expression was  seen with combination treatment and the lowest expression in 403 
untreated cells, with the RT3D or talazoparib single-agent treatments showing intermediate 404 
expression, higher than untreated but lower than the combination treatment (Fig 3A). Proteomic 405 
analyses  following RT3D plus talazoparib highlight profound increases in the RIG-I  (Fig 3B), NF-406 
B (Fig 3C) and apoptotic pathways associated with cell-surface death domains, in particular the 407 
death-inducing signaling complex (DISC), which includes Caspase-8 and RIPK1 (Fig 3D).  408 

In addition, we analyzed our data using STRING and a summary of significant proteins following 409 
RT3D/talazoparib treatment is highlighted as a graphical abstract (Fig 3E). Briefly, we focused on 410 
proteins upregulated by RT3D compared to vehicle. Thereafter, we looked at proteins that were 411 
even further upregulated by the addition of talazoparib to RT3D (combination). We then built a 412 
network using STRING based on high-confidence molecular interactions and clustered them by 413 
using the MCL algorithm.  414 

The remainder of this report focuses on these 3 key pathways and dissects the mechanisms 415 
through which they play a role in enhancing RT3D/talazoparib-induced cell death. 416 

We trust that this represents an improvement in data presentation. 417 
 418 
Main Comments: 419 
1.Cite reference in line 82. Reference for unsuccessful attempts?  420 
 421 
Response: We have added references for studies of oncolytic viruses combined with surgery, 422 
chemotherapy, radiotherapy and immunotherapy. We have also amended the text to indicate that 423 
these studies have not resulted in new registrations or change of practice, as follows: “As yet, 424 
attempts to augment their efficacy and clinical relevance through combination with standard-of-425 
care therapies, including surgery, chemotherapy, radiotherapy and immune checkpoint blockers 426 
have been largely unsuccessful[6-13]l and have not led to new registrations or change of practice.” 427 
(Introduction, line 80-84). 428 
 429 
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2. Supplementary table 1, explain what is + and -. What do the green and pink colors indicate? 430 
Move line 116-122 to methods and rephase the results section. Supplementary figure 1A, “infected” 431 
is misspelled. 432 
 433 
Response: Line 116-122 (older version of the manuscript) has now been moved to the methods 434 
section and incorporated into the Drug Screen and Cell Titer Glo (CTG) assay methods section 435 
(Methods, line 602-611) as requested. The spelling of infected in Supplementary figure 1A has 436 
been corrected. To clarify, (-) sign indicates vehicle (DMSO) while (+) sign indicates a positive 437 
control staurosporine (0.5 M) known to cause increased cell death in cancer cells. The green and 438 
pink colors were a color theme used from excel and had no significant meaning. The table has 439 
now been amended to avoid any confusion to readers.  440 
 441 
3. Supplementary table 2, what are the numbers in red. Add legend to show red indicates high cell 442 
kill. Supplementary figure 2, color the bars not just the standard deviation bars. 443 
 444 
Response: The red numbers represent the Drug Effect (DE) z score of RT3D and talazoparib 445 
(Supplementary table 2A) or RT3D and olaparib (Supplementary table 2B) with values of less than 446 
-2 being considered a profound sensitisation effect. These numbers correlate with the red dots in 447 
the waterfall plot (Fig 1A) for RT3D and talazoparib. We have now included more waterfall plots 448 
showing different MOIs of RT3D used in the drug screen to emphasise how robust the Z-scores 449 
between RT3D and talazoparib are as displayed below. The previous manuscript displayed an 450 
example of this with only one MOI [0.1] used as an example and all the waterfall plots that are now 451 
in Figure 1A are summarised below: 452 
 453 

 454 
 455 
Fig 1: RT3D combination with talazoparib exerts a synergistic effect. A. Results from a high-throughput screen 456 
experimental set up in the A375 melanoma cell line showing the RT3D multiplicity of infection [MOI] (ranging from 457 
0.1-5) and a range of different drug inhibitors [ranging from 0.0005 μM -1 μM]. Cells were analysed 72 hours post-458 
infection using the Cell Titer Glo (CTG) Assay. The z score (DE effect z score = virus effect z score) is plotted on 459 
the y axis and was obtained from the standardised value from (i) the median of triplicate samples normalised to 460 
virus only versus untreated (ii) the mean of virus only versus untreated and (iii) the median absolute deviation 461 
between (i) and (ii) - also known as Z-MAD. The z score plots are shown for talazoparib combined with RT3D at 462 
MOI of 0.1, 0.5, 1 and 5 (highlighted in red dots) as displayed in the waterfall plots 463 
 464 
4. Keep the concentrations of drugs consistent in all the figures. Either pick micromolars or 465 
nanomaolars. Use the same decimal places in all graphs such as MOI of 0.1 or 0.1000. 466 
 467 
Response: We have now corrected this and chosen to go with M throughout the manuscript and 468 
use the same decimal places in the graphs such as  0.1 for MOI. 469 
 470 
5. SRB in shorthand. Expand the first time in brackets you use shorthand. 471 
 472 
Response: We have now included the full wording of SRB (Sulforhodamine B) when it’s first 473 
mentioned (Results, line 137) and is also explained in the materials and methods section 474 
(Methods, line 647).  475 
 476 
6. Figure1A, instead of showing the numbers in red, indicate the drugs. In figure 1B, color the bars, 477 
change y axis to either log of cell survival or % of cell survival or fold change. 478 
 479 
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Response: All red dots in the waterfall plot represent the Drug Effect (Z score) between talazoparib 480 
and RT3D. The numbers have now been included beside the red dots and correlate with the 481 
supplementary table 2A for readers to understand better as explained in point 3 above. 482 
 483 
-Check consistency of drug concentrations.  484 
 485 
 Response: This has now been done. For the melanoma cell line experiments, we initially started 486 
by using the concentrations used in the drug screen for talazoparib (Fig 1C and supplementary Fig 487 
1A and 2A) at 0.005, 0.05 and 0.5 M. Any mechanistic work carried out for talazoparib was done 488 
at 0.1 and 1 M for consistency. In HeLa cells (both wild-type and PARP1-deficient), we used 0.01 489 
and 0.1 M talazoparib as we were keen to compare two concentrations in both the wild-type and 490 
PARP1-deficient cells to see if a lower concentration of talazoparib (0.01M) had the same effect 491 
as a higher concentration (0.1 M). This was, indeed, the case (Fig 2F and Fig 2G) in terms of cell 492 
survival. For any further experiments, we used 0.1 M. For the work with the SUM149 TNBC cell 493 
line (Supp Fig 2C), this BRCA1 mutant cell line is known to be very sensitive to PARP1 inhibitors. 494 
This required us to reduce the concentration of talazoparib used (already established in 495 
publications with our collaborators). This is why we used much lower concentrations of talazoparib 496 
(0.0001, 0.001 and 0.01 M) compared to the other TNBC cell lines (Cal51 and 4T1), where we 497 
used 0.01, 0.1 and 1 M talazoparib. 498 
 499 
-What is the vehicle?  500 
 501 
Response: The vehicle is DMSO, and this has now been corrected in the figures. 502 
 503 
-Indicate the concentration of talazoparib in 1C.  504 
 505 
Response: For clarity, Fig 1B and 1C have now been reshuffled for all the figures to fit in due to 506 
addition of the waterfall plots in Fig 1A. We have now included the concentration of talazoparib 507 
(Figure 1B) which is 0.05 M. 508 
 509 
-In 1F, color the points in the same color that the line is colored (example orange line have orange 510 
points of standard deviation). 1E, y axis is % of dead cells.  511 
 512 
Response: We agree with the reviewer and have made amendments to this. Fig 1E (y axis) is now 513 
% PI positive cells (Dead cells). We have also taken note of the colour points in Fig 1F, and the 514 
points are now in the same color that the line is colored. 515 
 516 
7. Line 148: Remove entire section (Talazoparib does not enhance cell kill in combination with 517 
other types of RNA oncolytic viruses). It does not add much to the data and is not well explained. 518 
PARP western blots are not mentioned. Remove section all together. 519 
 520 
Response: We have taken note of this comment and agree with the reviewer. This section has now 521 
been removed from the manuscript 522 
 523 
8. Re-check the conclusion made on figure S4A (line 162-166).  524 
 525 
Response: We have looked again at the data presented in the section “Synergistic activity of RT3D 526 
plus talazoparib and its effects on DNA damage repair.” We stand by our interpretation of the data. 527 
Talazoparib as a single agent causes an increase in the G/M cell cycle population. As has 528 
previously been reported, RT3D increases the S phase fraction as a single agent. Together, 529 
talazoparib and RT3D increase the sub-G1 population in both A375 and MeWo cell lines. We have 530 
corrected sub-G0 to sub-G1. The text in the manuscript now reads as follows: In contrast, RT3D 531 
infection increased the fraction of cells in S phase. Combination of RT3D and talazoparib caused 532 
a marked increase in the sub-G1 phase, which is indicative of apoptosis and consistent with the 533 
enhanced cell killing observed following RT3D/talazoparib (Fig. S4A). (Results, line 159-163).  534 
 535 
 536 
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-Is COMET assay explained somewhere in the methods?  537 
 538 
Response: We apologise for not including this in the manuscript. This has now been  included 539 
(Methods, line 697-708). 540 
 541 
9. Section “synthetic lethality is not mediated by enhanced viral replication” can be removed all 542 
together. Re-check the conclusions drawn from the western blots (line 181-183). Conclusions don’t 543 
match the westerns. Integrate figure S5A,B into the previous section.  544 
 545 
Response: We respectfully disagree that these data can be removed altogether, but we do accept 546 
that our rather definitive statements could benefit from being softened a little. We feel that it is 547 
important to retain this section as some researchers in the oncolytic virus field still hold the view 548 
that oncolytic viruses mediate their effects almost exclusively through cell lysis that results from 549 
viral replication. We stand by our conclusion that there is no significant increase in viral replication 550 
in the context of talazoparib/RT3D combination treatment. Most importantly, the one-step growth 551 
assays show no significant difference in production of intact, replication-competent virus from 552 
infections performed in the absence or presence of talazoparib. In line with this observation, the 553 
levels of viral proteins within the cell lines tested show no increase in 1C production in the 554 
absence or presence of talazoparib.  However, there is increased σ3 production in 2 of the 3 cell 555 
lines tested, likely reflecting variations in the ability of RT3D to redirect the protein synthetic 556 
pathways within different cells. Nonetheless, the gold-standard assay for viral replication (the one-557 
step growth curve) is entirely consistent with our conclusion that production of intact, replication-558 
competent RT3D is not increased by talazoparib and, therefore, the reason for the observed 559 
enhanced cell killing with the RT3D-talazoparib combination cannot be ascribed to viral replication.  560 
In the revised manuscript, we have changed the subtitle for this section to read “RT3D/talazoparib 561 
enhanced cell death is not mediated by enhanced viral replication” and we have removed mention 562 
of synthetic lethality in this place. In the text, we have rephrased the relevant sentences as follows: 563 
“Addition of talazoparib to RT3D infected cells did not result in any significant increase in production 564 
of intact, replication-competent RT3D in the one-step growth curve assays. (Fig S5A, B). 565 
Interestingly, although 1C protein production was unaltered in all cell lines (in keeping with the 566 
one-step growth curve data), there was a modest increase in σ3 production in A375 and MeWo, 567 
but not D04 cells (Fig S5C). This observation is likely to reflect variations in the ability of RT3D to 568 
redirect different cell lines to produce specific reoviral proteins. Nonetheless, taken together, these 569 
data clearly show that the combinatorial effect of talazoparib and RT3D cannot be explained in 570 
terms of increased viral replication (Fig. S5A, B).” (Results, line 179-187).  571 
 572 
10. Figure 2D, missing significance bars. Change y axis to % survival or log or fold change.  573 
 574 
Response: The significant bars have now been added and the graph replotted to make it easier to 575 
see the difference in effect between HeLa PARP1+/+ and HeLa PARP1-/- (clone G3 and G9 clones).  576 
The y axis is now represented as % of cell survival  577 
 578 
 579 

 580 
Fig 2D. RT3D sensitivity was assessed in HeLa PARP-1 paired cells: PARP-1+/+ (wild-type) and PARP-1-/- (clones 581 
G3 and G9), where cytotoxicity was measured by MTT assay 72 hours post-infection. 582 
 583 
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-Rephrase what is shown in 2E,F (line 199-201). 585 
 586 
Response: We apologise for any ambiguity in the original text, which read as “Genetic loss of 587 
PARP-1 in G3 and G9 cells following RT3D infection mirrored PARP-1+/+ cells following RT3D 588 
infection in the presence of talazoparib in terms of cell death, as shown by crystal violet and SRB 589 
assay (Fig 2E, F). Similar effects were also seen in HeLa PARP-mutant cell lines A7 and F7 590 
mutants, which lack efficient PARylation activity, despite expressing PARP1 as previously 591 
described [18] when compared to wild-type PARP-1 (Fig 2G).”(line 199-203 of previous manuscript). 592 
For greater clarity, this text now reads as follows: “As anticipated, PARP-1+/+ cells showed 593 
enhanced cell kill when RT3D was combined with talazoparib. In contrast, in matched cells with 594 
genetic PARP-1 loss (G3 and G9), a high degree of sensitivity to RT3D infection alone was seen 595 
and this was not enhanced by the addition of talazoparib. Interestingly, the sensitivity of PARP-1-/- 596 
cells to RT3D alone was equivalent to that seen in wild-type PARP-1+/+ cells with the combination 597 
of RT3D and talazoparib (Fig 2E, F). Similarly, the A7 and F7 cells, which lack PARP-1 enzymatic 598 
function as previously described [16] showed greater levels of sensitivity to RT3D which were not 599 
further increased with talazoparib treatment. Again, the sensitivity of A7 and F7 cells to RT3D alone 600 
appeared equivalent to that for wild-type PARP-1+/+ cells treated with combined RT3D-talazoparib 601 
(Fig 2G)”. (Results, line 201-210). 602 
 603 
-What is the vehicle in 2F?  604 
 605 
Response: The vehicle is DMSO, and this has now been corrected in the figures. 606 
 607 
-Explain why it is expected that the vehicle treated in G3 and G9 will have fewer cells that vehicle 608 
treated of PARP+/+.  609 
 610 
Response: We apologise if this was not clear in the original text. We trust that the amended text 611 
above(from Results, line 201-210 provides greater clarity. However, to explain further, the same 612 
number of cells (PARP1+/+ and PARP1-/- (G3 and G9 clones)) were plated in each well for all 613 
experiments (see crystal violet staining in Fig 2E). All conditions with RT3D MOI 0 and DMSO 614 
control (i.e. 0 M talazoparib) are normalised at 100% cell survival (see Fig 2F). For the PARP1+/+ 615 
cells, there is reduced % survival at RT3D MOI 0 following treatment with 0.01 M and 0.1 M 616 
talazoparib alone (blue and red lines, respectively). This is due to the sensitivity of PARP+/+ wild-617 
type cells to PARP inhibition (talazoparib). However, as anticipated, there was no effect of 618 
talazoparib alone in the G3 and G9 clones as these clones are deficient in PARP-1. Therefore, at 619 
RT3D MOI 0, cell survival remains at 100% with 0.01 M and 0.1 M talazoparib alone (blue and 620 
red lines, respectively). 621 
 622 
-Fig 2G seems to have the right format for plotting bar graphs. The bars are colored, and the 623 
standard deviation is in black. Use this format for all the bar graphs.  624 
 625 
Response: This has been acknowledged and most of the graphs are now represented like this (as 626 
requested by reviewer). A small number of graphs needed to have other colors as they had a range 627 
of different caspase inhibitors (Fig 4A) or a range of talazoparib, olaparib and veliparib doses (Fig 628 
S9A, B). We, therefore, had to use a range of other colors to accommodate this. We appreciate 629 
the reviewer’s comment and believe the data is easier to visualise for the readers.  630 
 631 
11. Figure 3A, change bars to colors, not enough variations of grey to distinguish the bars.  632 
 633 
Response: This has been amended (now presented how Fig 2G is as requested by reviewer). 634 
 635 
-Caspase3, cFLIP and c-IAP1 is not needed. Limit it to caspase8 and PAR.  636 
 637 
Response: We have now removed the cFLIP and c-IAP1 blots as suggested and kept caspase 8, 638 
caspase 3 and PAR (Fig 4B). 639 
 640 
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-Introduction to proteomic data for the first time in 3F. Include RIG-1 and NF-B data here as well. 641 
Explain the 3 pathways you chose to focus from the proteomic data.  642 
 643 
Response: As requested, the proteomics data have now been collated in Fig 3 and all the 644 
pathways dissected in this manuscript are summarised under the sub-heading: PARP-1 645 
regulates PARylation induced by RT3D infection and enhances death-inducing 646 
signalling complex (DISC)-mediated apoptosis (Results, line 222-223). The findings are 647 
explained in detail (Results, line 223-249). We trust that this represents an improvement in data 648 
presentation. 649 
 650 
-3H bar graphs have 4 distinct colors for each condition. Use the same colors for the same 651 
conditions throughout the manuscript. Use this graph to format all the other graphs.  652 
 653 
Response: We have used the same color for the same conditions in most of the graphs in the 654 
manuscript (now presented how Fig 2G is presented as requested by reviewer). As previously 655 
mentioned, some graphs needed to have other colors as they had a range of different caspase 656 
inhibitors (Fig 4A) or a range of talazoparib, olaparib and veliparib doses (Fig S9A, B). We, 657 
therefore, had to use a range of other colors to accommodate this. 658 
 659 
-It does not make sense to show 24 and 48h time point in 3K. You do not show the time point in 660 
3J. It raises unnecessary questions. Just show 36h time point assuming that the lysates used in J 661 
were also from 36h time point.  662 
 663 
Response: Please note that Fig 3K and 3J are now Fig 4I and 4J due to moving and collating the 664 
proteomics data as requested. We apologise if these figures were not described clearly.  665 

To clarify, they are two separate experiments. Fig 4I is an immunoprecipitation assay as described 666 
in the methods section (line 745-755) where lysates were incubated with PAR antibody and Protein 667 
G Sepharose beads overnight and then probed for PAR, Caspase-8, FADD, TRADD and RIPK1 668 
at 36 hours (Fig. 4I). Input protein analysis also confirmed that RT3D-induced PARylation was 669 
inhibited by talazoparib in the lysates (as shown in Fig. S7A). On the other hand, figure 4J is a 670 
caspase 8 immunoprecipitation assay as described in the methods section (line 735-745) where 671 
lysates treated with RT3D and/or talazoparib at 0, 24 and 36 hours post infection were probed for 672 
RIPK1, FADD, PAR and caspase 8. Input protein analysis also confirmed that RT3D-induced 673 
PARylation was inhibited by talazoparib at 24 and 36 hours as well as confirmation of increase of 674 
caspase 8 cleavage (as an apoptotic marker) at 36 hours following RT3D/talazoparib compared to 675 
RT3D alone (Fig. S7B). In order to make this issue clearer for the reader, we have modified the 676 
text to read as follows: Having shown that combined RT3D-talazoparib enhanced apoptosis 677 
mediated by the DISC, we explored the possibility of an interaction between DISC components 678 
and poly(ADP)-ribose (PAR) chains following RT3D infection. Firstly, we carried out an 679 
immunoprecipitation assay to pull down PAR, where PAR antibody was added to lysates in the 680 
presence of protein G-agarose beads and cleared lysates run by Western analysis. Our data 681 
revealed PAR interaction with Caspase-8 (as well as FADD, TRADD and RIPK1) at 36 hours. 682 
These interactions were reduced by talazoparib (Fig. 4I). Input protein analysis confirmed that 683 
RT3D-induced PARylation was inhibited by talazoparib (Fig. S7A). 684 

Conversely, we carried out a second experiment where we pulled-down caspase-8 using the 685 
Complex II immunoprecipitation assay as detailed in the methods section. Our results revealed an 686 
interaction between Caspase 8 and PAR (by 36 hours) that, again, was attenuated in the presence 687 
of talazoparib (Fig. 4J). The interaction of DISC components, RIPK1 and FADD, with caspase-8 688 
was also inhibited by talazoparib and this correlated with an increase in cleaved caspase-8 as 689 
shown in the input data (Fig. S7B). Taken together, these data suggest that RT3D induces 690 
PARylation of DISC components to inhibit apoptosis, and that this effect is reversed by talazoparib, 691 
leading to enhanced cell death. (Results, line 282-298).  692 

We trust that this amended text improves the clarity of data presentation. 693 

 694 
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-Where is the loading control for J and K?  695 
 696 
Response: The loading control and input for the immunoprecipitation pull downs were in the 697 
supplementary figures (Fig S7).  698 
 699 
12. Remove section “RT3D plus talazoparib-induced cell death is mediated by TRAIL and TNF”. It 700 
is great that you show the association of TRAIL and TNF, but it is not necessary since you describe 701 
the DISC components in detail in the previous sections. Having this section does not add too much 702 
but shifts the focus of the paper (Fig. supp 8). 703 
 704 
Response: We respectfully request that these data are retained in the manuscript. We believe it is 705 
important to demonstrate the importance of RT3D-induced TRAIL and TNF-a secretion (Supp Fig 706 
8) which are known to play a role in activating the DR4/DR5 and TNF-a receptors. These data 707 
point to an autocrine feedback loop that plays an important role in activating the DISC components 708 
(Supp Fig 10A). Our data also implicates this feedback loop in the NF-B pathway (Supp Fig 709 
10B). These findings may have therapeutic consequences, including opportunities for 710 
TRAIL/TNFa receptor agonism and immune activation through NF-B pathway activation. We 711 
highlighted the importance of this axis in the Discussion in the original submission, but we have 712 
now added another sentence to stress this point more clearly. This text is as follows: “RT3D-713 
induced cancer cell death involves TRAIL-mediated apoptosis and is associated with activation of 714 
Caspase-8-mediated extrinsic apoptosis[18, 19]. While we observed an increase in RT3D-induced 715 
TRAIL and TNF-a plus their receptors, DR4/DR5 or TNFR1/TNFR2, respectively, this was not 716 
increased further by combination with talazoparib. Nonetheless, it is important to recognise that 717 
modulation of TRAIL/TNFa signalling may represent a means of enhancing the therapeutic efficacy 718 
of RT3D/PARP inhibitor combinations.”  (Discussion, line 509-515). 719 
 720 
13. The results from figure 4A and B (now fig 5A and B) may be an over interpretation. Cytokine 721 
levels are unaltered by siRNA of RIPK1, CASp8 and FADD. They are only affected when treated 722 
with talazoparib or a combination of RT3D+talazoparib to begin with. Re-interpret the results and 723 
rephrase the section.  724 
 725 
Response: We respectfully disagree with this comment and stand by our original interpretation. 726 
Following the clear evidence from the cytokine array assay in Fig 5A, we sought to evaluate the 727 
roles of RIPK1, Casp8 and FADD (all implicated in the combinatorial therapeutic effect) in cytokine 728 
release. We agree that there is hardly any cytokine release when RIPK1, Casp 8 and FADD siRNA 729 
alone are transfected into cells (as shown in the purple bars in Fig 5B) and these levels are 730 
comparable to scrambled (SC) alone. Clearly, input siRNA does not drive a cytokine response and 731 
neither does silencing RIPK1, Casp8 or FADD. This is also true in the presence of talazoparib 732 
(yellow bar) where SC, RIPK1, Casp8 and FADD siRNA are not associated with a cytokine 733 
response. In contrast, with both RT3D alone and with RT3D and talazoparib, there is a significant 734 
increase in CCL5, CXCL8, CXCL1 and CXCL10. These data correlate exactly with the cytokine 735 
assay shown in Fig 5A. The important role of the DISC components (RIPK1, Casp8 and FADD) in 736 
mediating cytokine release following RT3D or RT3D/talazoparib treatment is confirmed since the 737 
release of each of these cytokines is significantly attenuated when we use specific siRNA against 738 
RIPK1, Casp8 and FADD. 739 
 740 
 741 
-Change bar graphs in 4B to colored bars as in the previous figure. Keep the color scheme 742 
consistent across the manuscript.  743 
 744 
Response: We have now amended the bar graphs as requested in keeping with the color scheme. 745 
Please note that Fig 4B is now Fig 5B due to collating all the proteomic data as one (Fig 3). 746 
 747 
-Combine 4C with proteomic data shown in the previous section. 748 
 749 
Response: The proteomics data have now been collated in Fig 3 and all the pathways dissected 750 
in this manuscript are summarised under the sub-heading: PARP-1 regulates PARylation 751 
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induced by RT3D infection and enhances death-inducing signalling complex (DISC)-752 
mediated apoptosis (Results, line 220-223). The findings are explained in detail (Results, 753 
line 223-246).  754 
We trust that this represents an improvement in data presentation  755 
 756 
-Supplementary figure 9B and 9C have been interchanged, they don’t match the wording (line 320-757 
326). 758 
 759 
Response: Thank you for highlighting this. We have now rectified the interchange in the manuscript 760 
which was an oversight. The text now reads as follows: Cell viability analysis by crystal violet 761 
staining showed that, like talazoparib, olaparib increased RT3D-induced cell death, while veliparib 762 
had modest effects on cell viability (Fig. S9C). These results confirm that PARP inhibition generally 763 
enhances the effects of RT3D on NF-B signalling, where talazoparib caused a more profound 764 
effect compared to other PARP inhibitors. In addition, cytokine induction was increased with 765 
olaparib and veliparib, but not to the same extent as with talazoparib (Fig. S9B). (Results, line 766 
346-352). 767 
 768 
-Supplementary figure 9D is not accounted for in the text. You have to talk about all the figures.  769 
 770 
Response: These data are now discussed in the manuscript. In addition, we have included a 771 
western blot (Fig S9E) to emphasise that both olaparib and veliparib enhance RT3D killing, as 772 
does talazoparib albeit at different concentrations. 773 
The text in the manuscript now reads as follows: ”Additionally, we found talazoparib (0.1 M) led 774 
to enhanced apoptotic  markers (caspase-8, caspase-3 and PARP cleavage) when compared to 775 
olaparib or veliparib, which were given at a higher concentration of 10 M (Fig. S9D). Olaparib 776 
appeared to be more effective in enhancing RT3D-induced apoptosis compared to veliparib, as 777 
shown in the apoptotic markers by Western blot analysis. We found a higher dose of veliparib 20-778 
25 M was necessary to see a similar effect to that shown with olaparib at 5-10 M (Fig. S9E). 779 
(Results, line 352-359). 780 
 781 

 782 
 783 
Supplementary Figure 9: D. A375, Mel624, MeWo and D04 cells were treated with 0.1 μM talazoparib, 10 μM 784 
olaparib or 10 μM veliparib and thereafter infected with RT3D [MOI of 0.1] for 48 hours. Western analysis was 785 
carried out to assess PAR expression, caspase 8 and PARP cleavage. Equal loading of proteins was assessed by 786 
probing for α-tubulin.  E. A375 cells were treated with a concentration range of olaparib or veliparib (5-25 μM) and 787 
thereafter infected with RT3D [MOI of 0.10] for 48 hours. Western analysis was carried out to assess PAR 788 
expression and PARP cleavage. Equal loading of proteins was assessed by probing for α-tubulin. 789 
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-Modify color scheme in supplementary figure 10.  790 
 791 
Response: We have now amended the bar graphs as requested in keeping with the color scheme. 792 
-Which cells were used for gene silencing? Mention in the results section.  793 
 794 
Response: Thank you for bringing this to our attention. A375 cells were used in the gene silencing 795 
studies and the cell line has now been made clear in the figure legends (Fig S10) as well as in the 796 
main body of the manuscript (Results, line 367) to clarify this point. 797 
 798 
Which cells were co-treated in figure S10B? Was it the WT cells or those with silencing of caspase-799 
8, RIPK1 and FADD. 800 
 801 
Response: The cells treated in Fig S10B are A375 cells without any siRNA treatment as the main 802 
aim of the experiment was to investigate if use of  the neutralising anti-TRAIL [2E5] or  anti-TNF-a 803 
[D1B4] antibodies would reduce RT3D/talazoparib-induced NF-B signalling. We have now 804 
included mention of A375 cells (Results, line 370) and apologise as this was not made clear in 805 
the manuscript. 806 
 807 
14. Combine proteomics results from figure 5A in one figure. Consolidate all the proteomics data 808 
in one figure. 809 
 810 
Response: The proteomics data have now been collated in Fig 3 and all the pathways dissected 811 
in this manuscript are summarised under the sub-heading: PARP-1 regulates PARylation 812 
induced by RT3D infection and enhances death-inducing signalling complex (DISC)-813 
mediated apoptosis (Results, line 222-249). 814 
 815 
15. Change the standard of deviation points in figure 6B to the same color as the line joining the 816 
points.  817 
 818 
Response: This has now been amended as requested by the reviewer 819 
-Text from line 390-396 does not match the figures.  820 
 821 
Response: We thank the reviewer for bringing this to our attention. This was an oversight and has 822 
now been rectified. This has now been corrected and made to match the figures. Please note that 823 
Fig 6 is now Fig 7 in the manuscript. We have corrected the text to match the figures and reads 824 
as follows: In support of these findings, FACS analysis of in vivo tumour samples was carried out.  825 
Tumour volumes of mice used to profile the immune infiltrate by FACS analysis were measured up 826 
to Day 12 (Fig. 7F) and their weights measured prior to profiling the immune infiltrate by FACS 827 
analysis at time of harvest (Fig. 7G). Our data revealed an increase of CD3+, CD8+ and CD4+ 828 
cells with RT3D plus talazoparib (Fig. 7H). (Results, line 457-461). 829 
 830 
Wording for figure 6F and 6G is missing.  831 
 832 

Response: We thank the reviewer for bringing this to our attention. This was an oversight and has 833 
now been rectified. Please note that the figures are now Fig 7F and 7G due to collating all the 834 
proteomic data into Fig 3. The text in the manuscript now reads as follows: In support of these 835 
findings, FACS analysis of in vivo tumour samples was carried out. Tumour volumes of mice used 836 
to profile the immune infiltrate by FACS analysis were measured up to Day 12 (Fig. 7F) and their 837 
weights measured prior to profiling the immune infiltrate by FACS analysis at time of harvest (Fig. 838 
7G). (Results, line 457-460). 839 

 840 
-There is no increase in foxp3 upon RT3D injection, recheck wording in line 392. Re-assess figure 841 
6I. 842 
 843 
Response: The summary on foxp3 data has now been reworded to correlate with the findings and 844 
reads as follows: There was no increase in foxp3+ cells following RT3D injection, when compared 845 
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to vehicle or talazoparib alone. These levels were increased following RT3D/talazoparib treatment, 846 
but this was non-significant (Fig. 7I). (Results, line 461-464). 847 



 
 

REVIEWERS' COMMENTS 
 
Reviewer #1 (Remarks to the Author): 
 
The authors comprehensively responded to the Reviewer's comments and revised the manuscript. 

 
Reviewer #3 (Remarks to the Author): 
 
I am pleased to see a significant improvement in the manuscript. I applaud the team on addressing 
all the comments and making changes accordingly. I want to congratulate the authors on the 
excellent work that have done. I have some minor comments that are mostly editing errors. 
1) Line 194: shown by western blot and PAR ELISA and was also manifest in vivo. Should be 
“manifested “. 

This has now been changed to “and was also manifested in vivo (Fig 2C).” 

 
2) I like that the color scheme is same in all the figures. Can you color the shapes according to the 
color on the bars of the graphs. Circles – purple, squares -blue, triangles-red. Just as you show in 
5B 

This has been done except for figure 5E and F. The author who conducted this work has the R 
script files to analyse these graphs and is currently working on it. We hope to get this done by 
the next round of edits. 

 
3) Is it possible that the label on figure 4E, that is PARP1 +/+ is interchanges with PARP1G9-/-? 
Should the left panel of blots be PARP1G9-/-? 

Apologies for this oversight, this has now been corrected. 

 
 



4) In figure S9, either follow the labelling for x axis in A or B. I think label for A looks neater. Can you 
label B the same way? Can you assign p values between the bar graphs and denote them with a * 
on the graph? There is a lot of jargon to describe these figures. Such as “more profound effect”, or 
“ increased but not to the same extent”. Please calculate the significance and describe in the text if 
the differences are significant or non-significant. Between D and E, call it uninfected or RT3D of 0.  

In figure S9, the axis in A has now been used for B as well as requested, and the text has been 
replaced to better clarify what has been observed: 

“In addition, the cytokines CCL5, CXCL1 and CXCL10 induced by RT3D was increased 
with talazoparib at 1 M, but not with olaparib and veliparib at 1 M (Fig. S9B).”  

Between D and E, the labeling has been made consistent, instead of vehicle it is ‘0’ uM drug, 
and instead of 0 RT3D, it is now labelled ‘uninfected’. 

In S9E, Talazoparib and olaparib have similar expression of cleaved casp and PARP in D04 and 
MeWo. It is only in A375 and Mel64 that the expression of these proteins is higher with talazoparib 
treatment. It could be worthwhile to conclude that the PARP inhibitors have similar effect albeit 
there could be a dependency on the cell line (given that all cell lines are not exactly genetically 
uniform). 

In figure S9E, data is only for the A375 cell line. Perhaps you are referring to figure S9D? If so, 
cleaved caspase and cleaved PARP are increased with the combination of either RT3D-
talazoparib or RT3D-olaparib vs. RT3D alone across all cell lines, but not for RT3D-veliparib vs. 
RT3D. The text has been changed for clarity: 

“Additionally, we found either talazoparib or olaparib in combination with RT3D led to a 
greater increase in apoptotic markers (caspase-8, caspase-3 and PARP cleavage) when 
compared to RT3D alone, which was not seen with veliparib (Fig. S9D). However, olaparib 
was used at a far higher dose (10 M) than talazoparib (0.1 M). We found a higher dose of 
veliparib 20-25 M was necessary to see an effect similar effect as that seen with olaparib 
at lower doses of 5-10 M (Fig. S9E).” 

 
5) Please unify color scheme in figure 5 C, E and F. 

This has been done except for figure 5E and F. The author who analysed this data is currently 
working on it and we hope to get this done in the next round of edits. 

 
6) In figure 6C, is RIG-I not supposed to show a band under all conditions of the SC siRNA? There is 
a band only when treated with RT3D and talazoparib. 

RIG-I is IFN induced, and increased IFN signaling is a consequence of combination therapy. 
This is demonstrated in figure 6A. Here, RIG-I is expressed with combination therapy along 
with other IFN stimulated proteins such as pSTAT1 and pIRF3. Furthermore, proteomic data in 
figure 3 also shows that RIG-I has low expression basally (in A375), and this is increased with 
combination therapy. Figure 6C correlates with these previous data, and by using siRNA of 
RIG-I, the expression seen in the combination therapy is lost. 
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