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Innate immune system is the first line of defense against pathogenic organisms. However, pathogens have
evolved multiple mechanisms to subvert host innate immune defense. The pathogenic mechanisms of subversion
provide two important clues. One is for identifying the pre-symptomatic biomarkers, e.g., host innate immune
genes, expression of which are significantly altered during the early (< 24 hours) stages of pathogenic infection.
The other is for developing therapy strengthening the host innate defense, e.g., introducing protein chimeras that
synergistically utilize pathogen recognition and lysis, which are two innate immune functions.
Here we will primarily illustrate our approach for Huanglongbing (HLB), the most devastating disease of citrus.
Candidatus Liberibacter vectored by psyllid causes HLB. Typically HLB is diagnosed by visual symptom i.e.,
leaf mottling. However, the visual symptom appears several years after the initial exposure of Liberibacter,
which is often too late for any disease management protocol because by then disease may have spread through
many trees in the orchard. This warrants pre-symptomatic diagnosis long before the appearance of visual
symptoms. Since innate immune response is induced early during infection, we performed transcriptome studies
(i.e., RNA-seq and qPCR) to discover and validate the citrus genes that are induced early after Liberibacter
infection and expressed throughout the tree. Thus, monitoring the expression of these citrus genes by taking
samples from any part of the tree provided information if the tree is infected and if the infection is in the presymptomatic stage. The identified citrus biomarkers will facilitate pre-symptomatic diagnosis of HLB. We are
also able to develop a therapy for HLB, which has no cure today. For this we designed a protein chimera that
synergistically utilizes two arms of innate immunity: Liberibacter recognition and lysis. We constructed
transgenic citrus that expresses an anti-Liberibacter chimera at the phloem (the site of Liberibacter colonization).
Greenhouse studies showed that the transgenic citrus expressing the chimera is protected against HLB. Nextgeneration chimeras are currently undergoing testing. Thus, we demonstrated that diagnosis and therapy of HLB
can be achieved based upon the knowledge of citrus innate immune system.
Finally, strengthening host innate immune defense offers novel therapy against diseases caused by antimicrobial
resistant bacteria.
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