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Figure 2.4. ST2 blockade improves hepatitis and liver damage in FHL2 mice.

Liver pathology in a-ST2-treated (n=4) and Control (n=4) Prf1” mice 8 days p.i.
Representative of 2 independent experiments. Analyzed by Student’s two-tailed t-test.
(A) Liver weight, expressed as a ratio of total body weight. (B) Total numbers of
intrahepatic leukocytes. (C) Numbers of lobular inflammatory foci per 20X objective high-
power field (hpf), enumerated from H&E-stained tissue sections. (D-E) Total numbers of
intrahepatic CD8" T cells (D) and CD4" T cells (E), as measured by flow cytometry. (F)
Representative H&E-stained liver sections, original magnification x200. Severity of
microvesicular steatosis was assessed on day 8 p.i. using a standardized scoring
system as follows: 0 — absent, 1 — 1-20% of area per 20X objective hpf, 2 — 21-40%, 3 —
41-60%, 4 — 61-80%, 5 — 81-100%. In (C) and (F), H&E staining was performed by the
Pathology Core Laboratory at CHOP and slides were scored by Portia Kreiger.
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Figure 2.5. ST2 blockade suppresses the immune response rather than LCMV
infection.

WT and Prf1” mice were infected with LCMV, treated with either a-ST2 or Control
antibodies on days 3, 5, and 7 p.i., and analyzed on day 8 p.i. N=4 mice/group. Analyzed
by two-way ANOVA. Significance of terms is denoted as follows: #, Genotype (WT vs.
Prf1”); §, Treatment (Control vs. o-ST2); *, Interaction between Genotype and
Treatment. (A) Splenic LCMV titer. Dotted line indicates limit of detection of plaque
assay. Representative of 2 independent experiments. (B) Serum IFNy level.
Representative of 3 independent experiments.
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Figure 2.6. Not all DAMPs promote FHL disease in mice.

Prf1”- mice were infected with LCMV to induce FHL2 and treated with 50 ug of either a-
HMGB1 antibody (n=4 mice) or Control antibody (n=5 mice) every 3 days, beginning on
day 3 p.i. (A) Survival of a-HMGB1-treated and Control mice. Not significant by log-rank
(Mantel-Cox) test. (B) Body weight of a-HMGB1-treated and Control mice. Symbols
represent mean = SEM of 4-5 mice. Analyzed by linear mixed- effects model as in Figure
2.3B; interaction term (a-HMGB1 vs. Control over time) was not significant. (C) Platelet
and (D) hemoglobin levels from peripheral blood of a-HMGB1-treated and Control mice
2 days prior to infection and 8 days p.i. No significant interaction by repeated-measures
two-way ANOVA. (E) Serum IFNy level 8 days p.i. Not significant by Student’s two-tailed
t-test.
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Figure 2.7. The pathogenic role of ST2 signaling in FHL2 mice is not a feature of
all murine models of hemophagocytic syndrome.

C57BL/6 mice received 50 ng of CpG on days 0, 2, 4, 7, and 9 to induce TLR9-MAS and
were concurrently treated with 150 ug of either a-ST2 or Control antibody (n=5
mice/group) on days 2, 4, 7, and 9. Mice were euthanized and analyzed on day 10. (A)
Platelet and (B) hemoglobin levels from peripheral blood of a-ST2-treated and Control
TLR9-MAS mice 1 day prior to and 10 days after the first CpG dose. No significant
interaction by repeated-measures two-way ANOVA. (C) Spleen weight and (D) liver
weight, each expressed as a ratio of total body weight. (E) Total numbers of intrahepatic
leukocytes. (F) Serum IFNy level. (C-F) No significant differences by Student’s two-tailed
t-test.
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CHAPTER 3:
Disruption of ST2 signaling limits expansion and IFNy production by

pathogenic T cells in FHL2 mice

Introduction

We have shown thus far that ST2 signaling amplifies the pathogenic immune
response in murine FHL, leading to lethal levels of IFNy. However, the mechanism
underlying this enhanced immune response has not been elucidated. In this chapter, we
will investigate the cellular sources of IFNy that are responsive to IL-33 and dissect the
impact of ST2 blockade on these populations.

In FHL2 mice, serum IFNy levels are significantly reduced by antibody-mediated
CD8a depletion, and B2m™ mice demonstrate similarly low serum IFNy in response to
LCMV infection, suggesting that the majority of IFNy in this model derives from CD8" T
cells (Jordan et al., 2004). However, IFNy levels in these mice remain elevated above
that of WT mice, indicating that other cellular sources of IFNy may contribute to the
systemic pool. Indeed, IFNy-producing CD4" T cells are also expanded in FHL2 mice,
although they remain far outnumbered by IFNy" CD8" T cells (Lykens et al., 2011), and
Rag2” mice show even lower serum IFNy than B2m” mice after LCMV infection (Jordan
et al., 2004). Prf1” NK cells also secrete excessive amounts of IFNy when cultured in
vitro with MC57 target cells (Jenkins et al., 2015). Thus, multiple types of IFNy-producing
lymphocytes may be targeted by IL-33/ST2 in FHL2 mice.

Consistent with this hypothesis, IL-33 is capable of promoting the expansion
and/or function of both T cells and NK cells in various contexts. ST2 is transiently

expressed by a minority of CD8" and CD4" T cells during LCMV infection in vivo or when
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