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March 4, 20191st Editorial Decision

March 4, 2019 

Re: Life Science Alliance manuscript  #LSA-2019-00328-T 

Prof. Raphael A Nemenoff 
UCD-HSC 
Medicine 
12700 E. 19th Ave. 
Aurora, CO 80045 

Dear Dr. Nemenoff, 

Thank you for submit t ing your manuscript  ent it led "Tumor-Intrinsic Response to IFNgamma Shapes
the Tumor Microenvironment and Ant i-PD-1 Response in NSCLC" to Life Science Alliance. The
manuscript  was assessed by expert  reviewers, whose comments are appended to this let ter. 

As you will see, the reviewers appreciate your data and provide construct ive input on how to further
strengthen your manuscript  prior to publicat ion. We would thus like to invite you to provide a revised
version of your work, addressing the reviewers individual concerns. Elucidat ing how SOCS1 is
silenced and the dist inguished features of the lung tumor microenvironment as compared to the
flank tumor microenvironment (see also report  from reviewer #2) are not mandatory for acceptance
here, but all other points need to get sat isfactorily addressed. 

To upload the revised version of your manuscript , please log in to your account:
ht tps://lsa.msubmit .net/cgi-bin/main.plex 
You will be guided to complete the submission of your revised manuscript  and to fill in all necessary
informat ion. 

We would be happy to discuss the individual revision points further with you should this be helpful. 

While you are revising your manuscript , please also at tend to the below editorial points to help
expedite the publicat ion of your manuscript . Please direct  any editorial quest ions to the journal
office. 

The typical t imeframe for revisions is three months. Please note that papers are generally
considered through only one revision cycle, so strong support  from the referees on the revised
version is needed for acceptance. 

When submit t ing the revision, please include a let ter addressing the reviewers' comments point  by
point . 

We hope that the comments below will prove construct ive as your work progresses. 

Thank you for this interest ing contribut ion to Life Science Alliance. We are looking forward to
receiving your revised manuscript . 

Sincerely, 



Andrea Leibfried, PhD 
Execut ive Editor 
Life Science Alliance 
Meyerhofstr. 1 
69117 Heidelberg, Germany 
t  +49 6221 8891 502 
e a.leibfried@life-science-alliance.org 
www.life-science-alliance.org 

--------------------------------------------------------------------------- 

A. THESE ITEMS ARE REQUIRED FOR REVISIONS

-- A let ter addressing the reviewers' comments point  by point . 

-- An editable version of the final text  (.DOC or .DOCX) is needed for copyedit ing (no PDFs). 

-- High-resolut ion figure, supplementary figure and video files uploaded as individual files: See our
detailed guidelines for preparing your product ion-ready images, ht tp://www.life-science-
alliance.org/authors 

-- Summary blurb (enter in submission system): A short  text  summarizing in a single sentence the
study (max. 200 characters including spaces). This text  is used in conjunct ion with the t it les of
papers, hence should be informat ive and complementary to the t it le and running t it le. It  should
describe the context  and significance of the findings for a general readership; it  should be writ ten in
the present tense and refer to the work in the third person. Author names should not be ment ioned.

B. MANUSCRIPT ORGANIZATION AND FORMATTING:

Full guidelines are available on our Instruct ions for Authors page, ht tp://www.life-science-
alliance.org/authors 

We encourage our authors to provide original source data, part icularly uncropped/-processed
electrophoret ic blots and spreadsheets for the main figures of the manuscript . If you would like to
add source data, we would welcome one PDF/Excel-file per figure for this informat ion. These files
will be linked online as supplementary "Source Data" files. 

***IMPORTANT: It  is Life Science Alliance policy that if requested, original data images must be
made available. Failure to provide original images upon request will result  in unavoidable delays in
publicat ion. Please ensure that you have access to all original microscopy and blot  data images
before submit t ing your revision.*** 

--------------------------------------------------------------------------- 

Reviewer #1 (Comments to the Authors (Required)): 

In this manuscript , Bullock et  al compared two murine lung cancer cell lines with different responses
to ant i-PD1 treatment. They ident ified that IFNγ signaling in cancer cells plays a role in resistance to
ant i-PD1. Knockout IFNγ receptor renders the sensit ive cell line resistant, and inhibit ion of SOSC,



the inhibitory molecule of IFNγ receptor, did the opposite - making the resistant cells sensit ive.
Single cell RNA-seq analyses revealed alterat ions of major immune cell populat ions including T cells
and macrophages. These observat ions are limited to a pair of cell lines and the generality remains
to be established. However, the experiments are performed rigorously and the data are of high
quality. The insight is of potent ial relevance. 
My only suggest ion to the author is to provide more extended discussions on the controversial roles
of IFNγ signaling in immunotherapies. Studies from Andy Minn's group suggested that IFNγ signaling
confers resistance to checkpoint  blockade (Benci et  al., 2016), which would intuit ively be
contradictory to the authors' finding. This needs to be cited and the thoughts of the authors would
be much helpful for readers. 

Reviewer #2 (Comments to the Authors (Required)): 

In their manuscript  t it led "Tumor-Intrinsic Response to IFNg Shapes the Tumor Microenvironment
and Ant i-PD-1 Response in NSCLC", Bullock and colleagues explore mechanisms underlying
checkpoint  sensit ivity in mouse models of NSCLC. Ut ilizing two cell lines with different ial sensit ivity
to ant i-PD-1, the authors found an IFN response signature correlat ing to effect ive ant i-PD-1
act ivity. The authors further probed elements of this signature, and found silencing of Ifngr1 in the
sensit ive CMT167 line led to silencing of the pathway and ablated ant i-PD-1 efficacy, while
silencing an inhibitor of IFN signaling, Socs1, had the inverse effect  in LLC cells, leading to profound
ant i-PD-1 effect . The authors further analyzed the immune compartments present in the LLC
tumor microenvironment altered by Socs1 silencing prior to ant i-PD-1 therapy, and found an altered
myeloid environment and slight  alterat ions in T cell populat ions. This work advances our
mechanist ic understanding of key factors influencing checkpoint  blockade therapy, and is a t imely
and interest ing work. However, there are several issues that should be addressed to solidify the
dataset and make the manuscript  more compelling for publicat ion. 

Major Concerns: 
- Pathway analysis leading to ident ificat ion of IFN signaling is not shown.
- RNASeq data not appropriate for calling mutat ions; need whole genome sequencing experiments.
- Demonstrat ion of IFN expression in tumor not shown.
- Expression of Cxcl9, Cxcl10, Cd274, and Ciita only shown on the mRNA level in Figures 1 and 2;
protein expression (ELISAs, Western blots) needed to confirm their regulat ion.
- Need at  least  one in vivo experiment showing main phenotypes with mult iple shRNAs, both those
target ing Ifngr1 and target ing Socs1, as the concern for off-target effects is very relevant.
- Cohort  size in Figure 2G should be expanded- it  appears that there may be an effect  of Ifngr1
knockdown itself in the absence of ant i-PD-1, but with the limited cohort  size it  is hard to say.
- How is SOCS1 silenced in CMT167? Methylat ion? mRNA instability?
- What are the crit ical features of the lung TME that are absent in the flank that lead to a lack of
ant i-PD-1 response in the LLC tumors with SOCS1 knockdown? This data is presented as a strong
indicator of the necessity of the lung TME, and it  is compelling, but some (at  least  cursory)
mechanist ic explorat ion of the flank is required.
- The myeloid populat ion data is highly correlat ive, with no mechanist ic explorat ion. An add back or
deplet ion of one or two candidate populat ions altering ant i-PD-1 efficacy would make the data
much more compelling; the global PD-L1 knockout, while sufficient  to argue the necessity of host
PD-L1, is insufficient  to argue for the myeloid populat ions discussed in depth.
- How do the authors explain the robust differences in CD8 funct ionality in LLC-NT and LLC-sh21
and no difference in tumor burden prior to ant i-PD-1 therapy? Is this difference due to the tumor



itself? Differences in priming? 

Minor Concerns: 
- Comparisons in Cxcl9, Cxcl10, Cd274, and Ciita expression in Figure 1 should be evaluated
between IFN treatments as well as between cell lines.
- Data shown in Figures 2A-E and Figure 3C are a bit  obscured by having the parental lines on the
graphs as well- compresses axes and makes the most relevant comparisons, between NT and
knockdowns, hard to see. Maybe for the main figures have only the NT and knockdown lines, and a
new supplemental figure with the complete dataset as shown now?
- Inconsistency in t ime points of IFN st imulat ion and evaluat ion of p-STAT1, STAT1, and SOCS1.
Part icularly concerning in Supplemental Figure 2, where the t ime points evaluated are 15 minutes
and 48 hours, with nothing in between.
- A bit  confused about how 9 lobes become 3 replicates in Figure 4 and Supplemental Figure 3. Are
these 3 replicates showing the consistency between replicates from the same mouse, or different
mice, or pooled samples? It 's a bit  hard to believe that a lobe with basically no tumor burden and
one with high tumor burden are going to have the exact same immune composit ion, which is what
seems to be argued here.
- It  may be best to show the enhanced accumulat ion of the T cells before showing their enhanced
act ivity.

Reviewer #3 (Comments to the Authors (Required)): 

In this manuscript  Bullock et  al. show that the different ial sensit ivity to ant i-PD-1 blockade between
two murine Kras-mutant lung cancer cell lines (LLC and CMT167) can be explained by their
response to Ifn-gamma. This is an excellent , well-executed study that reinforces and builds on data
concerning the central importance of IFN-gamma in checkpoint  blockade. The authors discover that
the Socs1 protein is a node that can be modulated in LLC cells to gain sensit ivity to ant i-PD-1 and
also highlight  unresolved complexity in our understanding of checkpoint  blockade; the significance
of the TME (subcutaneous vs. orthotopic tumor cell site inject ions) and the relevance of tumor cell-
intrinsic PD-L1 levels. Future studies-building on this model--to determine the cell type(s) in which
PD-L1 expression is important for ant i-PD-1 sensit ivity, will be valuable. 

The authors' findings can be summarized: 

(i) In cells grown orthotopically, a different ial Ifn-gamma gene signature emerges between CMT167
(ant i-PD-1 responsive) and LLC (ant i-PD-1 unresponsive) cells.
(ii) In vit ro, CMT167 cells respond to Ifn-gamma whereas LLC cells have a significant ly blunted
response.
(iii) Reduct ion of Ifngr1 levels in CMT167 cells reverses their sensit ivity to PD-1 blockade.
(iv) Higher basal levels of Socs1 mRNA and protein in LLC cells can account for the lack of Ifn-
gamma responsiveness in vit ro and inhibit ion of Socs1 by shRNA is sufficient  to sensit ize
orthotopically injected LLC cells to PD-1 blockade.
(v) Analysis of the TME (tumor microenvironment) between resistant and sensit ive (Socs1 reduced)
LLC cells reveals a modest difference in PD-L1 expression on alveolar macrophages but not on
tumor cells.
(vi) The sensit ivity of the LLC-Socs1-reduced cell line to ant i PD-1 is independent of PD-L1
expression on the tumor cell (shown by orthotopic inject ion into PD-L1 knockout animals) and may
therefore be dependent on its expression in the TME (e.g. alveolar macrophage).



Each of these conclusions has been reached from a reasonable amount of experimental data and
analysis. However, minor changes/addit ions would add to the clarity of the manuscript  and are
highlighted below as it  relates to the appropriate figure/sect ion. 

Methods: 
-In 'ant i-PD-1 Treatment ' the dose (units) of ant i-PD-1 seems to have been inadvertent ly removed
(200?).

Figure1: 
(A) Genes that are rout inely assessed by q-PCR (Cxcl9, Cxcl10 and Cd274) in this and later figures
are not shown in the heatmap. It  would be useful to see the different ial expression of these genes
in the same context  as the IFN-gamma signature genes. The authors ment ion in the text  that
'pathway analysis' was used to discover the different ial IFN-gamma signature (and 'KEGG pathway
analysis' in the figure legend). It  would be helpful to see a pathway enrichment table showing the
significance (stat ist ical) of this signature, among others.
(F) The induct ion of total STAT1 at  1hr and 2hr in LLC cells is surprising. How representat ive is this
finding? If RNA-seq analysis was performed of in vit ro Ifn-gamma treated LLC and CMT167 cells
(24hrs), presentat ion of this data would significant ly strengthen the figure.

Figure2: 
(C & D) The y-axis for Cxcl10 and Cd274 is very different from that in Figure 1C and 1D with
respect to the induct ion of these genes in CMT167 cells in response to Ifn-gamma. Is the t ime point
or amount of IFN-gamma different? This is also t rue for Supplemental Figure 2 (B & C). 

Figure4: 
(A) The populat ion numbers would be easier to follow if presented in bold typeface. A descript ion (in
a supplementary table) of the ant ibody combinat ions (+/-, high/mid/low?) that resulted in the ~35
populat ions would be helpful.
(D & E) An exact descript ion of what ant ibody panel is represented in cluster #2 (vs #1 and #26)
and #3 (vs. #4) should be included.

Figure7: 
(D &E). The designat ion of tumor 'edge' and 'middle' is not ent irely clear. An adjacent H&E stain or
more formal quant itat ion of this finding would benefit  its inclusion. 

Supplemental Figure 3. 
Is the data in this figure and Figure 4 from the same experiment? 
(A) Is this data shown in contrast  to Figure 4D (cluster #5) and Supplemental Figure 3D where a
reduct ion in LLC-sh21 tumor cells is documented or a reflect ion of methodology (calipers vs. flow
cytometry)?

Discussion: 

In an in vivo CRISPR-Cas9 screen for genes that are depleted or enriched in B16 melanoma cells
after immunotherapy, Socs1 was depleted (Manguso et  al. Nature 2017; Figure2). A ment ion and
citat ion of this finding should be included. 



  1st Authors' Response to Reviewers     April 12, 2019   

Reviewer #1 
1) My only suggestion to the author is to provide more extended discussions on the 
controversial roles of IFNγ signaling in immunotherapies. Studies from Andy Minn's group 
suggested that IFNγ signaling confers resistance to checkpoint blockade (Benci et al., 2016), 
which would intuitively be contradictory to the authors' finding. This needs to be cited and the 
thoughts of the authors would be much helpful for readers.
We have provided more in-depth discussion about the contradictory roles of IFN in the 
discussion section.  The Benci manuscript provides data showing that chronic IFN signaling 
can lead to resistance to immune checkpoint inhibitors through multiple mechanisms including 
the induction of other checkpoints.  Our model involves a fairly short-term treatment with anti-
PD-1, which may account for the lack of resistance.  On p.17 of the revised manuscript, we 
discuss the possibility that longer treatment of our tumors would result in acquired resistance.

Reviewer #2 
Major Concerns: 

1) Pathway analysis leading to identification of IFN signaling is not shown.
We have provided the Gene Set Enrichment Analysis for both the LLC and CMT167 cell lines in
a supplementary excel file entitled: Supplemental Table 1. These data are discussed on p.6.

2) RNASeq data not appropriate for calling mutations; need whole genome sequencing
experiments.
While we agree with Reviewer #2 that RNA-Seq is not the most ideal technique to call
mutations, there are published resources denoting high specificity and sensitivity using this
method: https://doi.org/10.1016/j.ajhg.2013.08.008
In order to validate our RNA-Seq mutation calls, we agree that WES or WGS would be
necessary. We will use these techniques in the future. We have added Supplemental Table 2,
discussed on p.6, to show the mutations called via RNA-Seq in the LLC and CMT167 cell lines
in vitro.

3) Demonstration of IFN expression in tumor not shown.

We have included a graph showing IFN  message via RNA isolated from tumor homogenate
from LLC or CMT167 tumors relative to Gapdh levels (Supplemental Figure S1A), discussed

on p.6. This data suggests that both tumors express IFN, as well as the capacity for signaling
through IFNGR1 and IFNGR2 (Supplemental Figure S2A-C).

4) Expression of Cxcl9, Cxcl10, Cd274, and Ciita only shown on the mRNA level in Figures 1
and 2; protein expression (ELISAs, Western blots) needed to confirm their regulation.
We have confirmed the protein expression of CXCL9, CXCL10 (by ELISA), PD-L1, MHCII--a
standard readout of the transcriptional regulator CIITA’s activity, and 2 MHCI genes (H2-D, H2-

K) via flow cytometry in parental LLC and CMT167 cells (Supplemental Figure S1B-H) ±IFN
and ±Ruxolitinib. We have performed the same experiments in LLC-NT versus LLC-sh21 cells
(Supplemental Figure S4A-F) since Socs1 KD LLCs are the focus of the vast majority of the
paper. We have also confirmed a decrease in PD-L1 expression (flow cytometry) in the CMT-

sh68sc3 cells versus CMT-NT cells after IFN treatment (10ng/mL; 72 hours) (Supplemental
Figure S2J).



5) Need at least one in vivo experiment showing main phenotypes with multiple shRNAs, both
those targeting Ifngr1 and targeting Socs1, as the concern for off-target effects is very relevant.
We have discussed in the manuscript that we cannot completely rule out off target effects based
on using only one shRNA in vivo in the “Silencing Ifngr1 in CMT167 Confers Decreased

Response to IFN and Resistance to Anti-PD-1 Therapy” section on p.8. However, as is
common in the field, while we have provided in vitro data using two separate shRNAs for both
Ifngr1 and Socs1, only one shRNA was selected for in vivo studies.  An example of a similar
approach, characterizing one shRNA in vivo has been used by Gao et al (Cell 167:397-404),
which is referenced in our manuscript.  Carrying out all of the in vivo studies with a second
shRNA would require repeating most of the data in the manuscript.  If we were to repeat even
one in vivo experiment for both the Ifngr1 and Socs1 KDs, each shRNA would require 40 mice,
as well as anti-PD-1 antibody or control. The shRNA for in vivo studies was chosen based on
being the better of the two knockdowns functionally. If we were to use the lesser functional
shRNA knockdown to repeat in vivo experiments, we still might not be able to rule out off-target
effects.

Finally, Supplemental Table 4 shows a list of differentially expressed genes between 
the LLC-NT and LLC-sh21 tumors in vivo. Based on our strict q-value cutoff of q<0.05, there 
were only 44 differentially expressed genes between the two experimental conditions. Many of 
these genes are in the interferon response pathway, or related pathways, suggesting limited off-
target effects of the shRNA.  

6) Cohort size in Figure 2G should be expanded- it appears that there may be an effect of Ifngr1
knockdown itself in the absence of anti-PD-1, but with the limited cohort size it is hard to say.
For your reference, we have provided the following graph whereby CMT-NT or CMT-sh68sc3
were orthotopically injected and grown for 3 weeks without treatment in a separate experiment
from previous Figure 2G (now Figure 3G). This data indicates that there is not a significant
difference in tumor volume at this time point, but we cannot rule out changes in the tumor
microenvironment.

7) How is SOCS1 silenced in CMT167? Methylation? mRNA instability?
We speculate that the mechanism of silencing in the CMT167 cell line is not due to methylation,

since these cells can induce Socs1 mRNA after treatment with IFN (Supplemental Fig S2I,

Fig S3B). However, Figure 4B shows that despite treatment with IFN, SOCS1 protein
expression is undetectable in CMT167 versus LLC cells.   We would therefore propose that
posttranscriptional regulation (miRNA, mRNA stability, or translational control) is occurring.



8) What are the critical features of the lung TME that are absent in the flank that lead to a lack of
anti-PD-1 response in the LLC tumors with SOCS1 knockdown? This data is presented as a
strong indicator of the necessity of the lung TME, and it is compelling, but some (at least
cursory) mechanistic exploration of the flank is required.
We have previously shown that the responsiveness of CMT167 tumors to anti-PD-1 therapy is
lost in subcutaneous tumors.  This was attributed, at least in part to the role of alveolar
macrophages, which are only present in orthotopic lung tumors (Li et al, Cancer Immunol Res
2017: 5:767-777).  In addition, this study reported much higher levels of Treg cells in flank
tumors, suggesting that there are distinct immunosuppressive pathways in the two settings.

9) The myeloid population data is highly correlative, with no mechanistic exploration. An add
back or depletion of one or two candidate populations altering anti-PD-1 efficacy would make
the data much more compelling; the global PD-L1 knockout, while sufficient to argue the
necessity of host PD-L1, is insufficient to argue for the myeloid populations discussed in depth.
We agree, as discussed in the point above, we are exploring a mechanism to characterize
individual myeloid roles in our next paper. For your reference, we have provided the following
graphs as a starting point for our next manuscript:

Based on the RNA-Seq of LLC-NT versus LLC-sh21 tumors in Supplemental Table 4, we 
found a significant decrease in tumor-intrinsic Ccl2 expression in Socs1 KD LLC-sh21 cells in 
vivo. Ccl2 is a chemokine that attracts monocytes and macrophages to sites of inflammation via 
its cognate receptor, CCR2. In previously published data that we cited, we performed RNA-Seq 
on RNA extracted from specific macrophage subsets in parental LLC tumors (Poczobutt et al J 
Immun 2016:  2847-59).   We noticed that CCR2 expression was highest in the Recruited 
Macrophage (PD-L1 mid in new Fig 6A-B, 6D) and Monocyte populations (PD-L1 lo in new Fig 
6A-C), and not detectable in resident alveolar macrophages (PD-L1 hi in new Fig 6A-B, 6E). 
Therefore, one reason we believe LLC-sh21 tumors are sensitized to anti-PD-1, is because they 
recruit less PD-L1 lo monocytes which have the highest expression of CCL2’s cognate receptor 
CCR2. Thus we will begin to explore specific monocyte and macrophage subsets and their 
recruitment to the tumor microenvironment by altering either tumor-intrinsic Ccl2 expression or 
using pharmacologic inhibitors targeting this signaling pathway. 



10) How do the authors explain the robust differences in CD8 functionality in LLC-NT and LLC-
sh21 and no difference in tumor burden prior to anti-PD-1 therapy? Is this difference due to the
tumor itself? Differences in priming?
While the LLC-NT and LLC-sh21 tumors are approximately the same size, this is an insensitive
measurement of their composition.  We have observed increases in some populations (e.g. T
cells) and decreases in others (cancer cells, and PD-L1 lo macrophages).  There may be
differences in T cell priming.  Our in vivo RNA-Seq analysis (Supplemental Table 4) shows that
there are three MHC Class I genes with significantly higher mRNA expression in LLC-sh21
cancer cells. This data suggests that Socs1 KD tumors could be recognized through increased
interactions with specifically CD8 T cells, which we have also assessed in vitro looking at
expression of two MHC Class I genes (H2-D, H2K: Supplemental Figure S4E-F).

Minor Concerns: 
11) Comparisons in Cxcl9, Cxcl10, Cd274, and Ciita expression in Figure 1 should be evaluated
between IFN treatments as well as between cell lines.
We have performed the statistical analysis as requested on previous Figure 1-now new Figure
2.

12) Data shown in Figures 2A-E and Figure 3C are a bit obscured by having the parental lines
on the graphs as well- compresses axes and makes the most relevant comparisons, between
NT and knockdowns, hard to see. Maybe for the main figures have only the NT and knockdown
lines, and a new supplemental figure with the complete dataset as shown now?
We have removed the parental cell line and the positive or negative control for the main figures
(Figures 3 and 4), while showing the complete datasets in supplemental figures (Supplemental
Figures S2 and S3).

13) Inconsistency in time points of IFN stimulation and evaluation of p-STAT1, STAT1, and
SOCS1. Particularly concerning in Supplemental Figure 2, where the time points evaluated are
15 minutes and 48 hours, with nothing in between.
Supplemental Figure 2 (now Supplemental Fig S3C) is just shown to reiterate that signaling in
the LLC-sh21 cells is altered at 15 minutes, and is sustained (48 hours). We have performed
other immunoblots that are not included in this manuscript at time points between. We found
similar findings to the data provided.

14) A bit confused about how 9 lobes become 3 replicates in Figure 4 and Supplemental Figure
3. Are these 3 replicates showing the consistency between replicates from the same mouse, or
different mice, or pooled samples? It's a bit hard to believe that a lobe with basically no tumor
burden and one with high tumor burden are going to have the exact same immune composition,
which is what seems to be argued here.
In the one CyTOF experiment, a naïve mouse was used as a control and was compared to LLC-
NT and LLC-sh21 tumors. This experiment involved injecting mice on the same day with tumor
cells, as well as sacrificing mice on the same day. For the naïve samples, each replicate
consists of lungs from 1 mouse. Namely, both the left (1 lobe) and right lung lobes (4 lobes)
were isolated and made into a single cell suspension. Thus, there are 3 total mice used for the
naïve experimental condition. For the LLC-NT samples, each replicate consists of 3 left tumor-
bearing lung lobes. These 3 lung lobes were combined (pooled) into a single cell suspension
per replicate. Thus, there are 9 total mice used for the LLC-NT experimental condition. For the
LLC-sh21 samples, it is the same as the LLC-NT experimental condition, whereby 9 left lung
lobes total were used and each replicate had 3 lung lobes pooled. Therefore, new Figure 5A
represents all 3 replicates combined, while new Supplemental Fig S5C shows what each



replicate (1 mouse per naïve replicate; 3 mice per tumor replicates) looks like. Since the tumor 
replicates are a pool of 3 mice, we note that each replicate is similar enough to get statistical 
significance of several clusters.  

15) It may be best to show the enhanced accumulation of the T cells before showing their
enhanced activity.
This is the order in the revised manuscript with representative images and a quantification of
CD3 and CD8 T Cells per high power field (immunofluorescence), followed by CD8 T cell
activation (flow cytometry).

Reviewer #3 

1) Methods:  In 'anti-PD-1 Treatment' the dose (units) of anti-PD-1 seems to have been
inadvertently removed (200?).

We have corrected this (200g).

2) Figure1: (A) Genes that are routinely assessed by q-PCR (Cxcl9, Cxcl10 and Cd274) in this
and later figures are not shown in the heatmap. It would be useful to see the differential
expression of these genes in the same context as the IFN-gamma signature genes. The authors
mention in the text that 'pathway analysis' was used to discover the differential IFN-gamma
signature (and 'KEGG pathway analysis' in the figure legend). It would be helpful to see a
pathway enrichment table showing the significance (statistical) of this signature, among others.
As was noted by Reviewer #2, we have included this information in new Figure 1, and
Supplemental Table 1.

3) (F) The induction of total STAT1 at 1hr and 2hr in LLC cells is surprising. How representative
is this finding? If RNA-seq analysis was performed of in vitro Ifn-gamma treated LLC and
CMT167 cells (24hrs), presentation of this data would significantly strengthen the figure.
Upon repeating these blots with old samples as well as new replicates of the parental LLC line
and the LLC-NT line, we noticed that STAT1 induction is not consistently detectable until about

4 hours after IFN treatment, although there is some variability at earlier time points. We will

consider RNA-Seq analysis on LLC and CMT167 cells ±IFN in the future.

4) Figure2: (C & D) The y-axis for Cxcl10 and Cd274 is very different from that in Figure 1C and
1D with respect to the induction of these genes in CMT167 cells in response to Ifn-gamma. Is
the time point or amount of IFN-gamma different? This is also true for Supplemental Figure 2 (B
& C).
The original experiments between parental CMTs and LLCs were done with 100ng/mL IFNy.

One potential reason the axes are different between these figures involves the amount of IFN

used to treat these cells (100ng/mL vs. 10ng/mL in subsequent experiments). Another reason is
that the standard curves used different cDNA samples in the original experiments and thus
should have slightly different axes depending on cDNA dilution and sample types in the
standard mix. For all experiments looking at mRNA expression via qRT-PCR, cells were treated

for 24 hours regardless of IFN concentration.

5) Figure4: (A) The population numbers would be easier to follow if presented in bold typeface.
A description (in a supplementary table) of the antibody combinations (+/-, high/mid/low?) that
resulted in the ~35 populations would be helpful.
We have provided Supplemental Table 3 that shows markers each cluster is positive for, as
well as a breakdown of the requested information. We made the numbers in new Figure 5A



clearer. New Supplemental Figures S5B and S6A show a visual representation of 
Supplemental Table 3 by marker.   

6) (D & E) An exact description of what antibody panel is represented in cluster #2 (vs #1 and
#26) and #3 (vs. #4) should be included.
As stated in point #5, we have provided Supplemental Table 3 to denote specifically how these
clusters differ by marker expression.

7) Figure7: (D &E). The designation of tumor 'edge' and 'middle' is not entirely clear. An
adjacent H&E stain or more formal quantitation of this finding would benefit its inclusion.
We have provided an example of a tumor positive for Cxcl9 and its adjacent H&E stain in new
Figure 8B to clarify the designation of tumor edge versus middle. We have tried to quantify
positive Cxcl9 staining using the FIJI plugin, “Trainable Weka Segmentation.”  Unfortunately, the
program was unable to distinguish positive staining, though we are currently looking for other
means of quantification in future RNAScope (ISH) experiments.

8) Supplemental Figure 3. Is the data in this figure and Figure 4 from the same experiment?
Yes, this is the same experiment.

(A) Is this data shown in contrast to Figure 4D (cluster #5) and Supplemental Figure 3D where a
reduction in LLC-sh21 tumor cells is documented or a reflection of methodology (calipers vs.
flow cytometry)?
For the CyTOF experiment, we used tumors that were of similar size (new Supplemental
Figure S5A), as measured by digital calipers. Despite the tumors being of similar size, there
were less cancer cells by percentage in LLC-sh21 tumor bearing lungs, and more immune cells
at this early time point versus LLC-NT tumor bearing lungs. We have seen similar results in our
RNA-Seq experiments at the terminal time point shown in Fig 8A, Supplemental Table 4, and
the SourceDataForFigure8A.xls file. In LLC-sh21 tumors there was a decreased percentage of
live cancer cells, and an increase in live host cells as assessed by the GFP-negative (cancer
cell) vs. GFP-positive (host cell) populations before cell sorting for RNA isolation/RNA-Seq.
While tumors may be of similar size, they have altered cellular composition. We have included
flow cytometry data for your reference at the terminal time point (before cells were sorted for
RNA-Seq).

9) Discussion:

In an in vivo CRISPR-Cas9 screen for genes that are depleted or enriched in B16 melanoma 
cells after immunotherapy, Socs1 was depleted (Manguso et al. Nature 2017; Figure2). A 
mention and citation of this finding should be included. 
We have added this to the Discussion section on p.15 and have added this citation.  
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May 6, 2019 

RE: Life Science Alliance Manuscript  #LSA-2019-00328-TR 

Prof. Raphael A Nemenoff 
UCD-HSC 
Medicine 
12700 E. 19th Ave. 
Aurora, CO 80045 

Dear Dr. Nemenoff, 

Thank you for submit t ing your revised manuscript  ent it led "Tumor-Intrinsic Response to IFNg
Shapes the Tumor Microenvironment and Ant i-PD-1 Response in NSCLC". We asked original
reviewer #2 and #3 to re-evaluate the revised work. As you will see, reviewer #3 supports
publicat ion, in line with the support  provided by previous reviewer #1. Reviewer #2, however, st ill
thinks that there is a lack of in-depth explorat ion of the myeloid populat ions and of the mechanism
of SOCS1 silencing, and the reviewer also st ill thinks that the in vivo work needs validat ion with a
second shRNA to exclude potent ial off-target effects. While providing the requested insight and
validat ion would further strengthen your work, our view remains that the mechanism of SOCS1
silencing does not need to get elucidated for publicat ion here. We also think that the other two
remaining concerns can get addressed by acknowledging them in the manuscript  text . We would
thus be happy to publish your paper in Life Science Alliance pending final text  revisions to address
reviewer #2's concerns as well as revisions necessary to meet our formatt ing guidelines: 

- please deposit  the RNA-seq data in an appropriate database and add the accession number in
the methods sect ion
- please indicate the number of biological and technical replicates for the q-RT-PCRs performed

If you are planning a press release on your work, please inform us immediately to allow informing our
product ion team and scheduling a release date. 

To upload the final version of your manuscript , please log in to your account:
ht tps://lsa.msubmit .net/cgi-bin/main.plex 
You will be guided to complete the submission of your revised manuscript  and to fill in all necessary
informat ion. Please get in touch in case you do not know or remember your login name. 

To avoid unnecessary delays in the acceptance and publicat ion of your paper, please read the
following informat ion carefully. 

A. FINAL FILES:

These items are required for acceptance. 

-- An editable version of the final text  (.DOC or .DOCX) is needed for copyedit ing (no PDFs). 

-- High-resolut ion figure, supplementary figure and video files uploaded as individual files: See our



detailed guidelines for preparing your product ion-ready images, ht tp://www.life-science-
alliance.org/authors 

-- Summary blurb (enter in submission system): A short  text  summarizing in a single sentence the
study (max. 200 characters including spaces). This text  is used in conjunct ion with the t it les of
papers, hence should be informat ive and complementary to the t it le. It  should describe the context
and significance of the findings for a general readership; it  should be writ ten in the present tense
and refer to the work in the third person. Author names should not be ment ioned. 

B. MANUSCRIPT ORGANIZATION AND FORMATTING:

Full guidelines are available on our Instruct ions for Authors page, ht tp://www.life-science-
alliance.org/authors 

We encourage our authors to provide original source data, part icularly uncropped/-processed
electrophoret ic blots and spreadsheets for the main figures of the manuscript . If you would like to
add source data, we would welcome one PDF/Excel-file per figure for this informat ion. These files
will be linked online as supplementary "Source Data" files. 

**Submission of a paper that does not conform to Life Science Alliance guidelines will delay the
acceptance of your manuscript .** 

**It  is Life Science Alliance policy that if requested, original data images must be made available to
the editors. Failure to provide original images upon request will result  in unavoidable delays in
publicat ion. Please ensure that you have access to all original data images prior to final
submission.** 

**The license to publish form must be signed before your manuscript  can be sent to product ion. A
link to the electronic license to publish form will be sent to the corresponding author only. Please
take a moment to check your funder requirements.** 

**Reviews, decision let ters, and point-by-point  responses associated with peer-review at  Life
Science Alliance will be published online, alongside the manuscript . If you do want to opt out of this
transparent process, please let  us know immediately.** 

Thank you for your at tent ion to these final processing requirements. Please revise and format the
manuscript  and upload materials within 7 days. 

Thank you for this interest ing contribut ion, we look forward to publishing your paper in Life Science
Alliance. 

Sincerely, 

Andrea Leibfried, PhD 
Execut ive Editor 
Life Science Alliance 
Meyerhofstr. 1 
69117 Heidelberg, Germany 
t  +49 6221 8891 502 
e a.leibfried@life-science-alliance.org 
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------------------------------------------------------------------------------ 
Reviewer #2 (Comments to the Authors (Required)): 

The authors have only addressed some of my concerns. Therefore, I am willing to accept the details
the authors provide from previous explorat ions of lung vs flank differences, however, there is a lack
of in-depth explorat ion of the myeloid populat ions. The mechanism of SOCS1 silencing remains
unexplored and the authors have considered this beyond the scope of the manuscript . The authors
should provide a more explicit  in-depth discussion of the lack of tumor burden phenotype in sh21
compared to shNT prior to ant i-PD-1 therapy while there exists a robust difference in CD8 T cell
funct ionality, as the current discussion is superficial and lacking experimental support  to correspond
with the observed phenotypes. 
Given that shRNA often are associated with offtarget ing, concern st ill remains on the use of a
single shRNA for in vivo experiments. I understand that mouse experiments are expensive and
t ime-consuming, but I do consider this to be crit ical. 

Reviewer #3 (Comments to the Authors (Required)): 

The authors have adequately addressed the points init ially raised and in my opinion, this
manuscript  now warrants publicat ion. 



May 14, 20192nd Revision - Editorial Decision

May 14, 2019 

RE: Life Science Alliance Manuscript  #LSA-2019-00328-TRR 

Prof. Raphael A Nemenoff 
UCD-HSC 
Medicine 
12700 E. 19th Ave. 
Aurora, CO 80045 

Dear Dr. Nemenoff, 

Thank you for submit t ing your Research Art icle ent it led "Tumor-Intrinsic Response to IFNg Shapes
the Tumor Microenvironment and Ant i-PD-1 Response in NSCLC". I appreciate the introduced
changes and it  is a pleasure to let  you know that your manuscript  is now accepted for publicat ion in
Life Science Alliance. Congratulat ions on this interest ing work. 

The final published version of your manuscript  will be deposited by us to PubMed Central upon
online publicat ion. 

Your manuscript  will now progress through copyedit ing and proofing. It  is journal policy that authors
provide original data upon request. 

Reviews, decision let ters, and point-by-point  responses associated with peer-review at  Life Science
Alliance will be published online, alongside the manuscript . If you do want to opt out of this
transparent process, please let  us know immediately. 

***IMPORTANT: If you will be unreachable at  any t ime, please provide us with the email address of
an alternate author. Failure to respond to rout ine queries may lead to unavoidable delays in
publicat ion.*** 

Scheduling details will be available from our product ion department. You will receive proofs short ly
before the publicat ion date. Only essent ial correct ions can be made at  the proof stage so if there
are any minor final changes you wish to make to the manuscript , please let  the journal office know
now. 

DISTRIBUTION OF MATERIALS: 
Authors are required to distribute freely any materials used in experiments published in Life Science
Alliance. Authors are encouraged to deposit  materials used in their studies to the appropriate
repositories for distribut ion to researchers. 

You can contact  the journal office with any quest ions, contact@life-science-alliance.org 

Again, congratulat ions on a very nice paper. I hope you found the review process to be construct ive
and are pleased with how the manuscript  was handled editorially. We look forward to future excit ing
submissions from your lab. 



Sincerely, 

Andrea Leibfried, PhD 
Execut ive Editor 
Life Science Alliance 
Meyerhofstr. 1 
69117 Heidelberg, Germany 
t  +49 6221 8891 502 
e a.leibfried@life-science-alliance.org 
www.life-science-alliance.org 
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