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Abstract  [Objectives] To identify the network of regulatory genes involved in the immune response of Diaphorina citri
to infection with Beauveria bassiana, and to further investigate the immune defense mechanism of D. citri to B. bassiana.
[Methods] An Illumina high-throughput sequencing platform was used to analyze the transcriptomes of infected and
uninfected D. citri 24, 48 and 72 h after treatment. Differentially expressed genes and their functions, classifications and
signaling pathways were analyzed using bioinformatic tools. [Results] 138 313 non-redundant Unigenes were identified,
among which N50 and N90 were 2 532 bp and 413 bp in length, respectively. The average length of all Unigeneswas 1 191.26 bp.
971, 1 671, 752 differentially expressed genes (DEGs) were obtained from the transcriptome data of CK vs. S24h, CK vs. $48h,
and CK vs. S72h. 405, 614 and 542 DEGs were significantly differentially enriched in 56, 83 and 60 GO terms, respectively.
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KEGG pathway analysis indicated that 98, 333, and 247 expressed genes were significant differentially enriched in 10, 27, and
25 metabolic pathways, respectively. [Conclusion] Differentially expressed genes are mainly enriched in related pathways,
such as energy metabolism, ion transport, transcription and translation regulation, reproduction and development regulation,
and immune defence response, and most encode potential genes related to immune recognition and regulation. We identified 5
significant up-regulations of these immune-related genes. These findings provide a theoretical foundation for the study of the
immune response of D. citri to entomogenous fungi. We plan to next use g-PCR to verify the expression analysis of
immune-related genes to further investigate their role inthe immune response of D. citri to Beauveria bassiana.
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Table2 Partsof GO termswhich enriched in biological processes
GO GO P
GOID GO term Total genes DEGs P-value
Energy metabolism
GO 0055114 Oxidation-reduction process 817 28 2.74>=<107
GO 0043647 Inositol phosphate metabolic process 2 2 1.77><1072
GO 0006562 Proline catabolic process 3 2 417107
GO 0022904 Respiratory electron transport chain 11 7 2.04><107
GO 0022900 Electron transport chain 55 7 5.09><107°
GO 0055114 Oxidation-reduction process 817 18 1.53><10™
lon transport
GO 0055085 Transmembrane transport 350 11 8.92>%<107°
GO 0015672 Monovalent inorganic cation transport 17 3 3.13%< 107
GO 0022904 Respiratory electron transport chain 11 5 3.66><107°
GO 0006810 Transport 470 16 2.70><107?
GO 0042777 ATP 7 6 6.77><107
Plasma membrane ATP synthesis coupled proton transport
GO 0015991 ATP hydrolysis coupled proton transport ATP 94 5 2.25% 107
Transcription and translation
GO 0006398 mRNA 3' Histone mRNA 3'-end processing 5 4 3.66><107°
GO 0006357 RNA I 144 8 3.96><107?
Regulation of transcription fromRNA polymerase |l promoter
GO 0006412 Translation 746 38 2.35%<10%
GO 0006334 Nucleosome assembly 84 11 4.87>107"
GO 0008033 tRNA processing 20 3 2.25>107?
Reproductive and devel opment
GO 0007527 Adult somatic muscle devel opment 20 4 3.08<107
GO 0001700 43 5 3.33%<107°
Embryonic development via the syncytial blastoderm
GO 0045214 Sarcomere organization 30 4 1.01><1072
GO 0008360 Regulation of cell shape 72 5 2.46> 107
GO 0035074 Pupation 5 4 3.66><107°
GO 0007365 Periodic partitioning 6 4 8.99<107°
GO 0035073 Pupariation 8 4 2.74>=<107
GO 0040034 Regulation of development, heterochronic 8 4 2.74>=<107
GO 0030239 Myofibril assembly 9 4 4.19><10™*
GO 0055088 Lipid homeostasis 9 4 419107
GO 0007480 Imaginal disc-derived leg morphogenesis 18 4 7.26><107°
GO 0051298 Centrosome duplication 45 5 7.87=<107"
Immune response
GO 0045471 Response to ethanol 18 4 2.25%<107°
GO 0035626 5 4 3.66><107°
Juvenile hormone mediated signaling pathway
GO 0035075 Response to ecdysone 7 4 1.85><107
GO 0035071 Sdlivary gland cell autophagic cell death 58 7 1.00<1073
GO 0042048 Olfactory behavior 44 5 2.16>1072
GO 0006955 Immune response 7 4 6.27>=<107°
GO 0019882 Antigen processing and presentation 4 3 1.22><10™
GO 0009635 Response to herbicide 2 2 453107
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Table3 Partsof enriched pathway in KEGG analysis
ID P
Pathway 1D Description Total genes DEGs P-value
CK vs. ko03010 Ribosome 850 (3.46%) 26 (8.07%)  6.28><107
S24h 002010 ABC transporters ABC 153 (0.62%)  8(2.48%) 9.62><10°*
ko00190 Oxidative phosphorylation 483 (1.97%) 15(4.66%) 1.94><107°
ko04745 - Phototransduction - fly 145 (0.59%) 6(1.86%) 1.24><1072
ko04530 Tight junction 283 (1.15%) 9 (2.8%) 1.29><107
ko04740 Olfactory transduction 120 (0.49%) 5(1.55%) 2.12><107
ko04711 - Circadian rhythm - fly 51 (0.21%) 3(0.93%) 2.93x 1072
ko00860 Porphyrin and chlorophyllmetabolism 183 (0.75%) 6(1.86%) 3.41><107
CK vs. ko02010 ABC transportersABC 153 (0.62%) 11 (2.05%) 5.60><10™*
S48h ko00980 P450 159 (0.65%) 11 (2.05%) 7.71><107*
Metabolism of xenobiotics by cytochrome P450
ko00190 Oxidative phosphorylation 483 (1.97%) 22 (4.1%) 1.05><107°
ko00982 - P450 Drug 153 (0.62%) 10 (1.87%)  2.02><107
metabolism-cytochrome P450
ko00860 Porphyrin and chlorophylImetabolism 183 (0.75%) 10 (1.87%)  7.16>< 102
k000140 Steroid hormone biosynthesis 106 (0.43%) 7(1.31%) 8.68<107°
ko04976 Bile secretion 234 (0.95%) 11 (2.05%) 1.43><107
ko04064 NF-kB NF-kappa B signaling pathway 68 (0.28%) 5 (0.93%) 1.65>107
k000480 Glutathione metabolism 212(0.86%) 10 (1.87%) 1.86><107
ko04022 cGMP-PKG cGMP-PKG signaling pathway 412 (1.68%) 16 (2.99%) 1.98><107°
ko04260 Cardiac muscle contraction 187 (0.76%) 9(1.68%) 2.21><107
k000261 Monobactam biosynthesis 11 (0.04%) 2(0.37%) 2.30%<107
k003022 Basal transcription factors 132 (0.54%) 7(1.31%) 2.61x107
ko00030 Pentose phosphate pathway 134 (0.55%) 7(1.31%) 2.80=107
ko03015 mMRNA mRNA surveillance pathway 331(1.35%) 13(2.43%) 3.10><107
ko00053 aldarate 142 (0.58%) 7(1.31%) 3.67><107
Ascorbate and aldarate metabolism
ko04621 NOD 86 (0.35%) 5(0.93%) 4.02><107
NOD-like receptor signalingpathway
ko04010 MAPK MAPK signaling pathway 457 (1.86%) 16 (2.99%)  4.46><107
CK vs. ko03010 Ribosome 850 (3.46%) 43 (15.99%) 4.84><107
S72h 4000190 Oxidative phosphorylation 483 (1.97%) 23(8.55%) 4.46=107°
ko04612 Antigen processing andpresentation 193 (0.79%) 10(3.72%) 5.70%<107
ko04514 Cell adhesion molecules (CAMs) 57 (0.23%) 5(1.86%) 4.01><10™*
ko04145 Phagosome 273 (1.11%) 9(3.35%) 3.32%107
ko00030 Pentose phosphate pathway 134 (0.55%) 6(2.23%) 3.66><107
ko04672 1gA 13 (0.05%) 2(0.74%) 8.62x<107
Intestinal immune network for IgA production
ko00562 Inositol phosphate metabolisminositol 198 (0.81%) 6(2.23%) 2.23%<1072
phosphate metabolism
ko02010 ABC ABC transporters 153 (0.62%) 5(1.86%) 2.70><107
ko04650 105 (0.43%) 4 (1.49%) 2.85%<1072
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