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HLB-bacteria are spread by sexual transmission

Proposal Title
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The causal agent of greening, Candidatus Liberibacter asiaticus ( L asiaticus) is a fastidious phloem-inhabiting
gram-negative bacterium. It is transmitted by Asian citrus psyllid (ACP) during feeding. Transmission mechanisms of Las
have been intensely investigated recently, yet key information gaps still existed. We investigated whether Las is
transmitted between infected and uninfected ACP adults during courtship. Our results indicate that Las was sexually
transmitted from Las-infected male ACP to uninfected females at a low rate (< 4%) during mating. Sexual transmission
was not observed following mating of infected females and uninfected males or among adult pairs of the same sex. Las
was detected in genitalia of both sexes and also in eggs of infected females. A latent period of seven days or more was
required to detect the bacterium in recipient females. In addition, Las was detected in the unlaid eggs and offspring of
infected females. Rod shaped as well as spherical structures resembling Las were observed in ovaries of Las-infected
females with transmission electron microscopy but were absent in ovaries from uninfected ACP females. The size of the
rod shaped structures varied from 0.39 to 0.67 pm in length and 0.19 to 0.39 um in width. The spherical structures
measured from 0.61 to 0.80 um in diameter. Although, the overall percentage of sexual transmission of Las from males to
females appears small, it could be a highly significant contributing factor to pathogen spread given that thousands of
psyllids colonize individual trees. Collectively our results demonstrate that Las is transmitted from male to female ACP at a
low rate during mating. These results suggest that the presumed causal agent of HLB may spread within populations of
the vector even in absence of infected host plants. These findings provide an alternative sexually horizontal mechanism
for the spread of Las within populations of ACP, even in the absence of infected host trees.

Detection of Las in female psyllids reared on Las-free citrus plants after mating with infected males strongly suggests that
this plant pathogenic bacterium was transferred sexually from male to female insects during mating. This was also
confirmed with lack of transmission from females to males, or between same sex pairs. While this phenomenon has been
demonstrated experimentally for endosymbiotic bacteria of insects, this is the first report of sexual transmission of plant
pathogenic bacteria among insect vectors.

The distribution of Las appears to be ubiquitous throughout the hemolymph and organs of infected psyllids, although the
bacterial titer is highest in the alimentary canal and salivary glands. We observed a low bacterial titer (Cq values 37 to 39)
in 2.3% and 8.9% of individual male and female genital samples, respectively, suggesting a low bacterial titer in the
reproductive organs of ACP. Cg values could also be high because of the small amount of tissue that is processed during
DNA extraction even though there may be a high bacterial load relative to the size of the organ examined. If the overall
titer of bacteria in the infected psyllid donor is low, the likelihood of bacteria occurring in the reproductive organs should
also be correspondingly low. Detection of Las in the unlaid eggs and offspring of infected females is congruent with
previously reported transovarial transmission of Las by ACP. Sexual transmission of Las provides additional, albeit
indirect, evidence that the relationship between the pathogen and ACP could be mutualistic rather than pathogenic.

PI First Name Lukasz Organization University of Florida

Pl Last Name Stelinski Contract Number 332

Email stelinski@ufl.edu Project Duration (years) 1 Year of Project 1
Phone 863-956-8851 Total Funds (current year) $50,080.00

C )



http://www.citrusrdf.org/blog/archives/802

	HEADLINE: HLB-bacteria are spread by sexual transmission
	TITLE: Is Candidatus Liberibacter asiaticus, the pathogen responsible for Huanglongbing in Florida, sexually transmitted between adult psyllids? 
	DATE: 9/21/2011
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Infection Consequences]
	ABSTRACT: The causal agent of greening, Candidatus Liberibacter asiaticus ( L asiaticus) is a fastidious phloem-inhabiting gram-negative bacterium. It is transmitted by Asian citrus psyllid (ACP) during feeding. Transmission mechanisms of Las have been intensely investigated recently, yet key information gaps still existed. We investigated whether Las is transmitted between infected and uninfected ACP adults during courtship. Our results indicate that Las was sexually transmitted from Las-infected male ACP to uninfected females at a low rate (< 4%) during mating. Sexual transmission was not observed following mating of infected females and uninfected males or among adult pairs of the same sex. Las was detected in genitalia of both sexes and also in eggs of infected females. A latent period of seven days or more was required to detect the bacterium in recipient females. In addition, Las was detected in the unlaid eggs and offspring of infected females. Rod shaped as well as spherical structures resembling Las were observed in ovaries of Las-infected females with transmission electron microscopy but were absent in ovaries from uninfected ACP females. The size of the rod shaped structures varied from 0.39 to 0.67 µm in length and 0.19 to 0.39 µm in width. The spherical structures measured from 0.61 to 0.80 µm in diameter. Although, the overall percentage of sexual transmission of Las from males to females appears small, it could be a highly significant contributing factor to pathogen spread given that thousands of psyllids colonize individual trees. Collectively our results demonstrate that Las is transmitted from male to female ACP at a low rate during mating. These results suggest that the presumed causal agent of HLB may spread within populations of the vector even in absence of infected host plants. These findings provide an alternative sexually horizontal mechanism for the spread of Las within populations of ACP, even in the absence of infected host trees. 

Detection of Las in female psyllids reared on Las-free citrus plants after mating with infected males strongly suggests that this plant pathogenic bacterium was transferred sexually from male to female insects during mating. This was also confirmed with lack of transmission from females to males, or between same sex pairs. While this phenomenon has been demonstrated experimentally for endosymbiotic bacteria of insects, this is the first report of sexual transmission of plant pathogenic bacteria among insect vectors. 

The distribution of Las appears to be ubiquitous throughout the hemolymph and organs of infected psyllids, although the bacterial titer is highest in the alimentary canal and salivary glands. We observed a low bacterial titer (Cq values 37 to 39) in 2.3% and 8.9% of individual male and female genital samples, respectively, suggesting a low bacterial titer in the reproductive organs of ACP. Cq values could also be high because of the small amount of tissue that is processed during DNA extraction even though there may be a high bacterial load relative to the size of the organ examined. If the overall titer of bacteria in the infected psyllid donor is low, the likelihood of bacteria occurring in the reproductive organs should also be correspondingly low.  Detection of Las in the unlaid eggs and offspring of infected females is congruent with previously reported transovarial transmission of Las by ACP. Sexual transmission of Las provides additional, albeit indirect, evidence that the relationship between the pathogen and ACP could be mutualistic rather than pathogenic. 
	FIRST: Lukasz
	LAST: Stelinski
	EMAIL: stelinski@ufl.edu
	PHONE: 863-956-8851
	ORGANIZATION: University of Florida
	CONTRACT: 332
	DURATION: 1
	YEAR: 1
	FUNDS: 50080
	PERIOD: Final
	INSTRUCTIONS: 
	UPLOAD: 


