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RESEARCH GOALS
I. Identify key host immune components and response
during Fusarium infection.
II. Focus on master regulators that control invasive fungal
growth and adaptation.
III. Discover novel antifungal drug targets with distinct
modes of action

CURRENT WORK

812 genes
Related to hostspecific adaptation:
• Environmental
sensing
• Metal ion binding
• Virulence
• Secondary
metabolites

IMPORTANCE
Opportunistic fungal infections pose an
increasing threat to public health.

Number of individuals (million)

• Fungi infects over 1 billion people and causes over
1.5 million deaths annually worldwide (Fisher et al.,
2012)
• Increasing number of transplantations and
immunocompromised individuals (Fig. 1). These
populations are very vulnerable to fungal infections.
• Widespread and broad resistance to current
antifungal drugs.
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Genome of the human pathogenic F. oxysporum
isolate (NRRL32391) is structurally compartmentalized
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Fig 7. Antifungal screening
using the Plant Cell Culture
Library (PCCL) at UMass.
16 species of plants were
studied in a time
dependent manner, from
12 to 42 hours of coculture incubation.

4 DPI

Fig. 3 The genome of a human-infecting F. oxysporum strain

NRRL32391 exhibits better survival fitness under
human physiological conditions

Fig 6. NRRL32931 displayed potential “hemolytic” activity and unique secreted proteins were
identified by mass spectrometry.

Fig. 8 NRRL32931 is susceptible to screened drug.

FUTURE WORK

CONCLUSION

In vitro and in vivo model systems to study fungal-host
interaction

• NRRL32931 displayed better adaptation at
elevated temperature.
• NRRL32931 exhibit “hemolytic” activity, and
identified secreted protein that might play a role in
this process.
• Antifungal screening revealed some potential
candidates.
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Fig. 1 People living with HIV (left) and antifungal resistance (right)

Fusarium cause a broad spectrum of infections in
human.
• Superficial, as well as locally invasive and
disseminated infections (Fig. 2)
• Relatively resistant in vitro to most antifungal
agents.
• Ubiquitous in the environment, e.g. soil and
hospital water system.
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Fig. 4 Growth of F. oxysporum isolates at elevated temperature. NRRL32391
exhibits better growth at 37°C. Fo 47: non-pathogenic plant isolate.
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Transwell systems will be used to study the interaction between fungi and
HCMEC/D3 cell lines, which mimics the blood brain barrier. In addition, clinical
strains isolated from the eye and brain will also be tested.
2. Cell co-culture assay

Fig. 2 Examples of Fusarium infections: keratitis (left), skin
(middle) and systemic infection (right)
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Fungi will be co-incubated with
different immune cells to study in
vitro immune response.
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MODEL SYSTEM
Our research uses Fusarium oxyporum, a cross-kingdom
pathogen that infects both humans and plants. In
particular, a F. oxysporum strain (NRRL32931) isolated
from the blood of a patient with invasive fusariosis.
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Fig. 5 NRRL32931 displayed unique morphological change and sugar utilization
(on triple sugar iron media) at 37°C.
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3. Mouse model system

Intravenous
injection

Immunoprofiling:
• Immune cells
• Cytokines
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