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DESCRIPTION

Functional Fungi are an incredibly diverse group of eukaryotic
organisms that play essential roles in ecosystems as decomposers,
symbionts and industrial producers of valuable
compounds. However, a subset of fungi has emerged
as significant pathogens, causing diseases in humans, animals
and plants. One of the defining characteristics of pathogenic

even

fungi is their remarkable adaptability. ~Many fungal
species are  opportunistic ~ pathogens, thriving in
immunocompromised hosts while  remaining  relatively
harmless in  healthy individuals. Candida, Aspergillus,
Cryptococcus  and ~ Pneumocystis species exemplify fungi that
exploit weakened immune systems, often leading to severe
and sometimes fatal infections. Additionally, the global
HIV epidemic has contributed to increased susceptibility
to fungal infections, particularly cryptococcal meningitis,

which remains a leading cause of mortality in untreated
individuals. Unlike bacteria, fungi share many cellular features
with human cells, limiting the repertoire of selective
antifungal drugs. The major classes of antifungals azoles,
echinocandins and polyenes target specific aspects of fungal cell
membranes or cell walls, yet resistance is emerging as a serious
Resistance arises through multiple mechanisms,
including mutations in drug targets, upregulation of efflux
pumps and biofilm formation. Biofilms, complex multicellular
structures produced by fungi such as Candida albicans, confer
protection against host defenses and antifungal agents, making
infections persistent and difficult to eradicate. Addressing drug
resistance  requires  innovative  approaches, such as
combination therapies, antifungal stewardship and the
development of new drug classes with novel targets.

concern.

Beyond their medical significance, pathogenic fungi also have
substantial economic and ecological impacts. Plant pathogenic
fungi, such as Magnaporthe oryzae, Fusarium species and Botrytis
cinerea, cause devastating crop losses globally, threatening food
security and livelihoods. Fungal diseases in crops often require
intensive use of fungicides, which can lead to environmental
contamination and selection of resistant strains. Similarly, fungi
that infect livestock or aquaculture systems can reduce

productivity and  compromise animal  health. The

interconnectedness of human, animal and plant fungal diseases
underscores the importance of a One Health approach,
integrating research across species and ecosystems to understand
fungal pathogenesis comprehensively. Recent advances in
genomics and molecular biology have revolutionized our
understanding of pathogenic fungi. Genome sequencing and
comparative genomics have revealed the genetic basis of
virulence, antifungal resistance and host specificity. Functional
genomics studies, including transcriptomics and proteomics,
provide insights into fungi respond to host environments and
evade immune defenses. For instance, the identification of
secreted effector proteins in plant pathogens has elucidated
mechanisms of host manipulation, while studies of Candida and
Aspergillus have uncovered stress response pathways essential for
survival in the human host. These insights not only advance
basic scientific understanding but also guide the development of
novel diagnostics, vaccines and therapeutics.

Public awareness of fungal pathogens remains disproportionately
low compared to bacterial or viral infections, despite their
significant morbidity and mortality. This lack of awareness is
reflected in limited funding for fungal research and insufficient
surveillance infrastructure in many regions. Addressing these
gaps is critical, particularly in the context of climate change,
which is altering fungal distribution, virulence and exposure
risk. Warmer temperatures and shifting ecosystems may facilitate
the emergence of new pathogenic species capable of infecting
humans, animals and plants. Candida auris, an emerging
multidrug resistant human pathogen, exemplifies environmental
changes and global connectivity can accelerate the spread of
virulent fungi. Opportunities for progress lie in interdisciplinary
approaches that integrate microbiology, immunology, genomics
and ecology. Innovative strategies, such as host directed therapies
that enhance immune responses, microbiome modulation to
prevent fungal overgrowth and epigenetic targeting to alter
fungal gene expression, offer promising avenues for research.
Furthermore, collaborative global initiatives to track resistance
patterns, monitor and share genomic data are essential to
anticipate and mitigate emerging threats. Their adaptability,
resistance potential and diverse ecological impacts demand
continued attention from scientists, clinicians and policymakers.
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