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Results

• 86 genes involved in insect immunity, gut-microbe homeostasis and pathogen transmission were 

selected as targets to look for in the psyllid

• 31 out of 86 candidate genes were successfully identified in the psyllid and annotated

Figure 2. Five candidate genes identified in the psyllid using BLAST

Figure 3. Manually annotated gene (Dual oxidase) in Web Apollo

• 173 orthologous groups were shared across all sequenced hemipterans except for the psyllid

• 4,003 core groups are shared by all sequenced hemipterans

Figure 4. Number of orthologous groups

generated using varying parameter cutoffs

Conclusions
Most of the psyllid genes annotated in Web 

Apollo had accurate NCBI Gnomon predictions, 

so the curated OGS should prioritize using this 

prediction model

The genes identified in the psyllid such as C-type 

lectins, galectins, Toll-like receptors and serpins

can be targeted in future studies to inhibit CLas 

colonization in the psyllid 

The 173 orthologous groups that are present in all 

hemipterans except for the psyllid include some 

ubiquitous eukaryotic proteins (bric-a-brac, GDP-

L-fucose synthase) so it is likely that the proteins 

in these groups have been fragmented by the low-

quality psyllid assembly

There are 23,041 proteins predicted to be psyllid-

specific.  While this analysis is preliminary, these 

lineage specific proteins should be explored for 

novel functions (potentially involved in CLas 

transmission)
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Further Research
• Analysis of psyllid gut proteome 

using mass spectrometry

• Synthesis of double stranded 

RNA to knockout candidate 

genes of interest

• Bioassays to characterize 

knockout effect on transmission, 

behavior and mortality

• Continued manual curation 

• Bioinformatics work to help 

create evidence tracks on Web 

Apollo

Gene Organism Relevance

Dual Oxidase Ixodes scapularis involved in maintaining gut-microbe homeostasis (recognizes 
non-self molecules)

Peroxidase Acyrthosiphon pisum catalyzes protein cross-linking in the mucin layer- might be 
involved preventing immune activation

Serine protease inhibitor Acyrthosiphon pisum involved in regulation of innate immune reactions in insects

19,708

19,235

19,082

170,746 
Proteins 

(8 proteomes)

Introduction
The citrus industry is currently in a state of emergency due to the 

uncontrollable spread of Huanglongbing (citrus greening disease). The 

bacterium associated with this disease is Candidatus Liberibacter 

asiaticus (CLas), and it is transferred to the phloem of citrus trees by its 

insect vector, the Asian citrus psyllid (Diaphorina citri). 

Figure 1. Biological players of citrus greening disease

Since not much is known about the genetics and genomics of the 

psyllid, a multi- pronged approach was used to analyze the psyllid 

genome to identify genes that could be involved in pathogen 

transmission and psyllid survival.  The approach will also improve 

genome assembly and gene identification.

Methods

OrthoMCL analysis

• Conducted a literature search focusing on insect vector-pathogen 

systems and other well-studied hemipterans to find genes of interest 

• Used NCBI’s Blast toolkit on a local server to search genes

• Manually annotated successfully identified genes in Web Apollo
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Figure 5. Breakdown of hemipteran proteomes based on OrthoMCL post processing
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• We hypothesized that genes involved in other insect vector-pathogen 

interactions will be conserved in the Asian citrus psyllid

• We hypothesize that a comparative analysis can be used to identify 

genes absent in the psyllid genome, due to poor annotation or gene loss 


