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Fig. 1. TLR9-dependent host defense to C. neoformans??).
A) Bone marrow-derived dendritic cells from wild-type (WT) or TLRO9KO mice were
stimulated with DNA from C. rneoformans or CpG1826 or LPS for 24 hours, and IL-
12p40 production in the culture supernatants was measured. Cryptococcal DNA
stimulated IL-12p40 production totally dependent on TLR9. B) WT or TLRIKO mice
were infected intratracheally with C. neoformans, and the number of live fungi was

counted in the lungs 14 days after infection. Clearance of C. neoformans in the lungs

was significantly impaired in TLR9KO mice compared with that in WT mice.
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Fig. 2. Critical role of CARD9 in the host defense to cryptococcal infection??).

WT or CARD9KO mice were infected intratracheally with C. neoformans. A) The num-
ber of live fungi was counted in the lungs 14 days after infection. Clearance of C. neo-
formans in the lungs was significantly impaired in CARD9KO mice compared with
that in WT mice. B) The concentration of IFN-y in the lung homogenates was mea-
sured at the indicated time points after infection. IFN-y production was significantly
reduced in CARD9KO mice compared with that in WT mice on day 3 after infection.
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Fig. 3. Recognition of C. neoformans by dendritic cells and development of

Th cell subsets30).

Cryptococcal DNA is sensed by TLR9 and some C-type lectin receptor
may recognize polysaccharides from C. neoformans, which triggers an
activation signal via MyD88 and CARD9Y, respectively. These processes
may lead to the development of Th1 and Th17 cells, and some inhibitory
mechanism may operate against Th2 cells through production of type I

IFNs.
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Fig. 4. Expression of IFN-y in effector and memory T cells.
Lung leukocytes were prepared 14 days after infection with C. neo-
formans. Expression of IFN-y was analyzed in effector and mem-
ory T cells, identified as CD44bright*CD127~ and CD44bright+
CD1277 cells, respectively. IFN-y was expressed in both cells.
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The relationship to reactivation of this fungal pathogen
Kazuyoshi Kawakami

Department of Medical Microbiology, Mycology and Immunology, Tohoku University Graduate School of Medicine,
2—1 Seiryo-cho, Aoba-ku, Sendai, Miyagi, Japan

Cryptococcus neoformans is an opportunistic fungal pathogen, which frequently causes fatal meningoen-
cephalitis in AIDS patients. Host defense to this fungus is mediated by the cellular immune response, and
Th1-Th2 cytokine balance plays a critical role in determining the outcome of this infection. Host cells initi-
ate the immune response through recognition of pathogen-associated molecular patterns, in which pattern
recognition receptors, such as Toll-like receptors(TLRs) and C-type lectin receptors(CLRs), are deeply in-
volved. In cryptococcal infection, TLRs, like TLR2 and 9, and CLRs, like DC-SIGN, mannose receptor and
Dectin-2, are reported to contribute to the host defense. Recently, several pieces of clinical evidence have
been reported, which suggested the development of cryptococcal meningitis by reactivation of persistently
infected C. neoformans in patients with impaired cell-mediated immunity. Under this condition, it would be
important to understand how the reaction of the immune memory system to this fungal pathogen is devel-
oped and dysregulated, and further investigation is necessary to address these issues.



