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	HEADLINE: Low sexual transmission of Candidatus Liberisbacter in ACP
	TITLE: Is Candidatus Liberibacter asiaticus, the pathogen responsible for Huanglongbing in Florida, sexually transmitted between adult psyllids? 
	DATE: 3/23/2011
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Infection Consequences]
	ABSTRACT: The goal of this proposal has been to investigate whether Ca. Las is transmitted between infected and uninfected ACP adults in a sex-related manner to better understand the mechanisms by which disease is spread in field. We carried out a series of experiments to evaluate if Ca. Las is transmitted from male to female psyllids during routine mating. Our preliminary investigations indicated that Ca. Las may be transmitted from male to female psyllids but not from females to males or among psyllids of the same sex. Pairs of Ca. Las infected male and healthy female, Ca. Las infected female and healthy male, Ca. Las infected female and healthy female, Ca. Las infected male and healthy male, Ca. Las infected female and Ca. Las infected male (positive control) healthy female and healthy male (negative control) adult psyllids were introduced separately in Petri dishes filled with agar medium. The insects were allowed to mate for 72 hrs. After 72 hrs, the insects were transferred to Ca. Las resistant Murraya koenigii plants for 12-14 days for multiplication of bacteria in recipient psyllids. DNA was prepared from each of the female and male psyllids separately and analyzed for Ca. Las presence utilizing a real time PCR assays. Our subsequent investigations confirmed that Ca. Las is sexually transmitted from Ca. Las-infected male psyllids to healthy females but not from infected females to healthy males or among psyllids of the same sex. Ca. Las was transmitted from Ca. Las-infected male psyllids to roughly 3% of healthy females. Ca. Las was not detected in the recipient sex immediately after mating but required a minimum incubation period of 2 weeks in psyllid bodies for PCR detection. These results also suggested multiplication of bacteria within psyllid bodies. No Ca. Las was detected in recipient psyllids when the recipient psyllids were maintained on HLB-resistant (Murraya koenigii) plants for longer than 4 weeks suggesting that psyllids may lose infectivity if they continuously live on HLB-resistant plants. We were able to detect Ca. Las bacteria in ACP ovaries of recipient females with PCR. However, we were unable to detect the presence of bacteria in genital parts of male and female psyllids with scanning and transmission electron microscopy perhaps due to washing of bacteria during sample preparation procedures. Ca. Las was also not detected in psyllid salivary glands using electron microscopy. More precise and accurate procedures such as in situ hybridization may be required to detect the presence of bacteria in psyllids. Also, we were able to detect Ca. Las in eggs of recipient females with PCR but not with electron microscopy. PCR detection of Ca. Las in psyllid ovaries suggested transovarial transmission of bacteria. Transovarial transmission was also confirmed in F2 generations of Ca. Las-recipient females which were produced on M. koenigii plants. We continue to evaluate if the Ca. Las-recipient females are capable of infecting new citrus plants. The experimental procedures for this have been completed; however, in some cases we are still awaiting to collect the results because a minimum 10 week period is required for detection of HLB in newly infected plants. In some cases this period may be longer; therefore, we have asked for a short extension of this 1-year project.

These results show a new mechanism for C. Las transmission in addition to the known mechanisms (through plant feeding, and transovarial transmission). Although the level of this type of transmission is low; it is present. These results further underscore the importance of effective psyllid control for HLB management.
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