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We appreciate the opportunity to respond to the comments provided by Ferrara and
colleagues.

First, Ferrara and colleagues state that “a minority of intratumoral FOXP3*CD4* T cells
(regulatory T cells [T regs]) express membrane CTLA-4". This statement is in contrast to
our previous findings demonstrating that a majority (~60%-90%) of murine intratumoral
FOXP3*CD4* T cells express cell surface CTLA-4 (1). In addition, Ferrara and colleagues
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referenced a study by Marabelle and colleagues, who have shown in another murine model
that approximately 50% intratumoral FOXP3*CD4* T cells express cell surface CTLA-4
(2). Also, we reevaluated our CyTOF data from paired pre- and post-treatment human
melanoma tissues as described in Supplementary Fig. S6 of our paper (3), and we generated
additional data (Fig. 1), which did not show any evidence for depletion of FOXP3*CD4*
Tregs expressing CTLA-4 (intracellular and membrane-bound). Furthermore, since FOXP3
is used to identify Tregs, and the majority of FOXP3*CD4* T cells express CTLA-4, we
relied on FOXP3 staining in our IHC studies to determine whether Tregs were depleted by
anti-CTLA-4 therapy.

In addition, Ferrara and colleagues suggest that intratumoral Treg depletion may be more
prevalent in responders versus nonresponders. However, our previously published data
evaluating tremelimumab-treated melanoma samples did not show any significant difference
in the density of intratumoral FOXP3* cells between responders and nonresponders (4).
Likewise, we evaluated 11 patients from our published manuscript (3) to correlate the
density of intratumoral FOXP3* cells with clinical response to ipilimumab in post-treatment
melanoma samples. As shown in Fig. 2, we did not observe any difference in the density of
intratumoral FOXP3™ cells between responders (A = 4) and nonresponders (N = 7).

Ferrara and colleagues also referenced Romano and colleagues (5), who evaluated
intratumoral FOXP3™ cells in pre- and post-ipilimumab melanoma samples (5 responders
and 8 nonresponders). Their conclusion was that anti—-CTLA-4 therapy depletes intratumoral
Tregs in responders. However, it should be noted that Romano and colleagues evaluated
FOXP3™ cells as a percentage of “total” tumor-infiltrating lymphocytes, which consists of
subsets such as effector CD4* and CD8* T cells. Therefore, in the setting of anti-CTLA-4
therapy, which tends to increase the “total” number of tumor-infiltrating lymphocytes,
especially in responders, the actual number of FOXP3* cells may not change, but the
percentage of FOXP3™" cells may appear to be less. We discussed this issue in our paper (3),
and for this reason we chose to quantify intratumoral immune subpopulations using density
rather than percentage.

Furthermore, Ferrara and colleagues emphasize that prior studies in /7 vivo mouse models
have shown that Treg depletion is rapid (within days) following anti—-CTLA-4 therapy (1, 5
7). This is true in mouse models where the murine antibodies have a short half-life, but the
human anti-CTLA-4 antibodies have a much longer half-life and different levels of
penetration into human tumors, which makes it unlikely to have similar kinetics in patients.
Moreover, to address the issue of early depletion of Tregs, we would need to consider the
ethical ramifications of multiple invasive procedures within short intervals to obtain
longitudinal tumor samples from patients. We addressed this issue as best as we could as
shown in Supplementary Fig. S4 of our published manuscript (3), and we did not observe a
correlation between timing of post-treatment biopsy and the density of intratumoral FOXP3*
cells.

Finally, we do agree with Ferrara and colleagues that future clinical studies should include
proportion and phenotype of all antibody-dependent cellular cytotoxicity performing cells
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and their FCyR repertoire within the tumor microenvironment. However, this will likely be
difficult in human studies given the limited amounts of tissue available from tumor biopsies.
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Figure 1.
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Effect of ipilimumab on CTLA-4—expressing FOXP3*CD4* T cells in human melanoma.

The proportion of CTLA-4—expressing FOXP3*CD4* T cells was compared using

multiparametric CyTOF analysis in pre- and post-ipilimumab-treated melanoma samples (N
=5). The dot plots represent mean with SD, and each dot represents an individual patient

sample.
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Figure 2.

Effect of ipilimumab on density of intratumoral FOXP3* cells in responders versus
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nonresponders. Ipilimumab-treated melanoma samples from nonresponders (NR; V= 7) and
responders (R; NV =4) were analyzed by IHC for the density of intratumoral FOXP3™ cells.
The dot plots represent mean with SD, and each dot represents an individual patient sample.
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