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2. English Abstract

As new evidence showed that exogenous antigens can be presented via MHC class
I pathway in professional antigen-presenting cells, the role of CD8 T cells in
protective immunity against endosomal pathogen of the macrophage needs to be
re-examined. In many viral diseases, such as HIV infection, the major complication of
the disease is the progressive loss of CD4 T cells. In the face of functionally active
CD8 T cells the individual develops AIDS and succumbed to opportunistic infections.
It is thus important to understand how CD8 T cells function. Our preliminary results
showed that MHC class II-deficient mice were able to contain but not to clear an
infection by Histoplasma capsulatum, an endosomal pathogen of the macrophage. In
this study, we demonstrated that even in the wild type B6 mice, the CD8 T cells were
activated to produce IFN v and the kinetics was similar with the CD4 T cells. The V
A usage of the IFN v -producing T cells is also examined.

3. Introduction

It is widely accepted that cellular immune response via the activation of CD4 T
cells plays an important role in the protection against intracellular non-viral pathogens
of the macrophages. Therefore, much attention has been focused on CD4 T celis and
the contribution of CD8 T cells has been neglected. During the past few years, more
and more evidence shows that professional antigen-presenting cells can present
“exogenous” antigens to activate CD8 T cells. It became clear that not only MHC



class-II- restricted CD4 T cells, but also MHC class I- restricted CD8 T celis are
activated during an infection of intracellular non-viral pathogens. Both CD4 and CD8
T cells can contribute to the protective immunity (1).

Histoplasma capsulatum is an intracellular dimorphic fungus. When infecting a
host, the fungus resides in the phagolysosome of the macrophage. Upon activation by
cytokines released by activated T cells, macrophages acquire the ability to inhibit the
growth of the organism. IFN-y produced by activated T cells is the most important
cytokine contributing to protective immunity (2, 3). TNF-a, released by activated
macrophages is also important in defense against the pathogen (4). The roles of CD4
and CD8 T cells in immune response against histoplasmosis were examined by use of
depleting antibodies, adoptive transfer experiments and p2m knockout mice (5, 6, 7).
These studies established that CD4 T cells, the major producers of IFN-y, are of vital
importance to host defense against H. capsulatum and the importance of CD8 T cells
is almost negligible. However, preliminary data of our work using MHC II-deficient
mice indicate that CD8 T cell alone, not sufficient to clear but are competent to
contain the infection. These results strongly suggest that the function of CD8 T cells

in histoplasmosis needs re-examination.

4. Results and Discussion

(A)CD8 T cells as well as CD4 T cells are active IFN-y producers. By intracellular
cytokine staining methods, we analyzed the number and percentage of [FN-y
producing cells in C57BL/6 mice after H. capsulatum infection. Splenocytes
harvested from mice at different time points of infection were stimulated with
heat-killed H. capsulatum for 24 hours and stained with anti- [FN-y and anti-CD4
or anti-CD8 antibodies. Data in Figure 1 show that CD8 T cells as well as CD4 T
cells can produce IFN-g. At the peak of response (14 days after infection), there
were 8.4 % and 3.9 % of CD4 T and CD8 T cells, respectively, actively producing
IFN-y (Figure 1A). The numbers of both CD4 and CD8 T IFN-y-producing cells
reached the peak at 14 days of infection (Figure 1B). The numbers fell to the
basal level after 63 days of infection. These data indicate that not only CD4 T
cells but also CD8 T cells are involved in the production of IFN-y, suggesting that
CD8 T cells may play an important role in defense against histoplasmosis.

(B) Most IFN-y producing cells express CD44" phenotype. To evaluate the
phenotypic marker of IFN-g-producing cells, we triple-stained cells with

anti-IFN-y, anti-CD4 or-CD8, and anti-CD25,-CD44, or ~1B11 antibodies. It has
been demonstrated that 1B11 is upregulated in LCMV-specific CD8" effector T




cells and it has a strong correlation with CTL activity (8). It can also be used to
distinguish effector from memory T cells (8). Interestingly, our data in Figure 2
show that in response to Histoplasma infection almost all IFN-y -producing CD4
and CD8 T cells express CD44" phenotype. Only a fraction of them express
CD25 or 1B11.

(C) VB usage by IFN-y producing cells. To determine V} usage by IFN-y producing
cells, we tripled stained splenocytes with anti-CD4 or —CD8, anti-various VJ, and
anti-IFN-y antibodies. Data in Figure 3 show that VB6” and VP8.1 & 8.2" CD4 T
cells constituted the major IFN-y- producing cell population. Since the
populations of VB8.1" and VP8.2" cells can not be separated by currently
available antibody, the proportion of each them contributing to IFN-y production

could not be delineated.

(D) Chronic histoplasmosis is developed in MHC class Il-deficient mice. To
investigate the role of CD8 T cells in defense against histoplasmosis, we infected
mice with MHC class II defects. Interestingly, Data in Figure 4 show that mice
with MHC class II-deficiency sustained a chronic state of histoplasmosis. The
animals were not able to clear the infection, yet kept the fungus in check. These
data indicate that CD8 T cells contributed to host defense, yet insufficient to clear

the fungus.
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Figure 1. Both CD8 and CD4 T cells produce IFN 7 in response to H.
capsulatum infection. (A) Dotplots show the percentage of CD4™ and CD8" T cells
producing IFN v at 14 days of infection. (B) The percentage of IFN 7 -producing
CD4" and CD8" T cells in the course of infection.
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Figure 2. Almost all IFN 7 -producing cells express CD44™ phenotype.
Splenocytes were stained with anti-CD4/8, anti- IFN ¥ and anti-CD25/CD44 or clone
IB11 antibodies. The y-axis represents the percentage of triple positive cells in the
population of CD4/8- TFN v double positive cells.
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Figure 3. The V Susage of IFN 7 -producing cells. The splenocytes were stained
with anti-TCR V 3, anti- IFN 7 and anti-CD4/8 antibodies. The y-axis indicates the
percentage of triple positive cells in the CD4+ IFN v + cell population. Data show

here are the means of that from six mice in three independent experiments.
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Figure 4. The fungal load in spleens of B6, IIKO and GKO mice.



