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Science: Bystander activation is the phenomenon by 
which memory T cells can be activated in an inflammation 
dependent but antigen independent fashion. Nicholas 
Maurice and colleagues demonstrate a molecular mechanism of bystander activation, and their research suggests 
that it occurs during initial localized immune responses and is not limited to induction by systemic inflammation.

Technology: HALO was used to enumerate the CD8+ T cells (OT-I cells) in whole-spleen sections as well as Ki-67+ 
and granzyme B+ OT-I cells. In Figure 2c shown above, immunofluorescence (IF) images are shown with staining 
specific for OT-I cells (red), Ki-67 (cyan), Granzyme B (green), and DAPI (white).

Digital pathology with the HALO image analysis platform continues to advance research areas as 
diverse as immunology, infectious disease, immuno-oncology, and neuroscience. Here we highlight 
recent high-impact publications according to research area. Although many publications could have 
been placed into several categories, they are only listed once. Check any related categories for 
additional publications in your research area.
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Science: T-cell therapies are commonly given with high 
doses of interleukin 2 (IL-2) to support the transferred  
T cells, however, this dose of IL-2 is associated with 
acute toxicity. Giulia Parisi and team demonstrate the 
use of a kinetically engineered IL-2 receptor (IL-2Rβγ)-
biased agonist that outperforms the antitumor activity 
of IL-2 in a preclinical model. Other studies preliminarily 
demonstrate a favorable safety profile, lending hope that 
a clinical replacement of high doses of IL-2 are on the 
horizon for patients receiving T-cell therapies.

Technology: HALO was used to quantify CD8 positivity 
in immunohistochemistry analysis of spleen, tumor, kidney, and liver tissue samples. The CD8 HALO portion of 
Figure 2F shown above is a heat map of CD8+ T cells. Figure 2G demonstrates the increased percentage of CD8+ T 
cells with the engineered IL-2Rβγ receptor called NKTR-214 on Day 5.
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Science: AgRP neurons integrate many signals 
regarding the energy state of mice and regulate feeding 
behaviors. Linda Ruud and colleagues elucidate the 
contribution of neuropeptide Y (NPY) signaling through 
AgRP neurons in this publication. They show that 
deficiency of NPY is sufficient to nearly eliminate the 
immediate feeding behavior associated with AgRP 
neurons as well as the glucose regulatory function of 
these neurons. Re-expression of NPY is sufficient to 
restore both glucose homeostasis and an increase in 
eating behavior.

Technology: Quantification of RNAscope assays with 
HALO in Figure 1C-D shown above on NPY-deficient 
mice hypothalamus tissue. HALO identifies nuclei based 
on DAPI signal, defines a cytoplasmic ring that expands 
the nucleus, and detects RNAscope probes based on a combination of parameters. In this experiment, Ruud and 
colleagues stimulate with light in vivo and then examine AgRP signaling. They find that NPY deficiency does not 
impact the ChR2-dependent activation of AgRP neurons upon laser illumination.
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Science: Zachary Reitman and colleagues 
investigate gene expression signatures associated 
with a common childhood brain tumor called 
pilocytic astrocytoma (PA) and identify a cellular 
developmental process. Further they identified 
gene expression patterns that differentiate low 
and high-grade tumors.

Technology: In Figure 6 shown above, 
immunofluorescence assays were used to validate 
single cell RNA-seq results. Expression of PA 
genes identified from the single cell RNA-seq 
results were examined and corroborated the 
scRNA-seq analysis. Images were acquired at 20x, and twenty fields of view were analyzed in HALO. Thresholds 
for positivity were defined, cellular phenotypes were defined and quantified.
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Science: Grauel and colleagues set out to better understand the role of cancer associated fibroblasts (CAFs) in the 
tumor microenvironment (TME) and found four phenotypically and functionally distinct types of fibroblasts in the 
TME. Further, they find that TGFβ blockade is associated with a population of CAFs with an immune-permissive 
microenvironment thus providing a novel pathway to target in cancer. Ongoing clinical trials in patients with 
malignancies are now being treated with TGFβ neutralizing antibodies in addition to anti-PD1 antibodies.

Technology: The Area Quantification module of HALO was used to quantify CD8a IHC assays comparing tumors 
from isotype and anti-TGFβ-treated mice as shown in Figure 6a above. They found a substantial difference in the 
infiltration of cytotoxic T cells between these populations. While a lack of cytotoxic T cells was found in the isotype-
treated tumors, extensive CD8+ T-cell infiltration was seen in mice treated with the TGFβ neutralizing antibodies.

TGFβ-BLOCKADE UNCOVERS STROMAL PLASTICITY IN TUMORS BY REVEALING THE 
EXISTENCE OF A SUBSET OF INTERFERON-LICENSED FIBROBLASTS
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