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     There are currently seven accepted kingdoms of living organisms: 
Bacteria, Archaea, Protozoa, Chromista, Plantae, Fungi, and Animalia. 
Although most symbiotic species depend on one or more hosts from a 
single kingdom, some species are capable of utilizing hosts from multiple 
kingdoms. Examples of such cross-kingdom symbionts include fungi that 
can be plant endophytes or entomopathogens, such as Metarhizium spp., 
or bacteria that can be plant or human pathogens, such as Pantoea spp. 

One emerging group of organisms that utilize hosts across kingdoms are fungi that are pathogenic to both humans 
and plants.1,2 In order to be a successful pathogen, an organism must be able to attach, enter, colonize, reproduce, 
and disperse propagules away from a host to infect other hosts, all while avoiding or counteracting host defenses.1 
The defense systems of plants and humans are very different. Plants have a cuticle, cellulose cell wall, basal 
immunity, and effector-triggered immunity while humans have an intact epidermis, complex architecture of the 
respiratory system, a core body temperature of 37°C, innate immune defense, and adapted immunity.2 Despite the 
differences in structural and immune defense of plant and humans, some fungal species are capable of bypassing 
both sets of obstacles. 

     Many fungal pathogens of humans and plants share common characteristics that contribute to successful 
infection of hosts from both kingdoms. Most known cross-kingdom fungal pathogens of plant and animals  belong to 
the Ascomycota, produce pigmented spores, and are saprophytic.1,2 Cross-kingdom fungal pathogens of humans and 
plants usually require a human host with a compromised immune system or trauma to facilitate entry.1,2 
Transmission is often nosocomial, such as through contaminated syringes.1 In order to infect a human host 
successfully, crossover fungi must be able to survive at human body temperatures in addition to the range in 
temperatures of the plant hosts and are, therefore, considered polyextremotolerant.1,2,3 In the model system of 
Fusarium oxysporum, studies have shown that conserved pathways play important roles in a pathogen’s virulence in 
both animals and plants. This includes the velvet complex, which is responsible for promoting expression of the 
mycotoxin beauvericin, and mitogen-activated protein kinases, which mediate cellular responses to initiate infection 
in both animals and plants.1,2,4,5 

Perhaps two of the most recent publicized cases of cross-kingdom fungal pathogens of humans and plants are the 
outbreaks of fungal meningitis caused by Exserohilum rostratum in the U.S. in 2012, and fungal keratitis caused by 
Fusarium spp. in the U.S. and Asia in 2005 to 2006.6,7 With the growing number of immunocompromised individuals 
in the U.S. and increasing contact of humans with one another and diverse environments and microbes, we can 
expect the number of cross-kingdom fungal pathogens of humans and plants to increase.8 In order to combat this 
phenomenon, it is necessary to recognize that plants, humans, and their ecosystems do not exist exclusively or 
independently. Therefore, a holistic approach should be taken in which research involves the collaboration of 
scientists from microbiology, human medicine, ecology, public health, and plant health to generate coordinated 
solutions.  
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