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Workflow

Citrus Greening Expression Network

Official Gene Set v3 (OGSv3, 21345 genes)
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Exp 3
Exp1 & 2 combination

Exp 1 Exp 2
C.medica 4 CLas+ & 4 CLas- gut samples Citrus spp. 3 CLas+ & 3 CLas- midgut samples
429 up-regulated & 297 down-regulated DEGs 45 up-regulated &19 down-regulated DEGs
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Exp 1 with 41 modules, Exp2 & 3 with low network resolution
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Intermodule analysis
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Intramodule analysis
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DEGs validation
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Functional enrichment analysis




Experiment settings

Exp1:4 CLas infected Exp 2 :3 CLas infected and
and 4 healthy psyllid 3 healthy psyllid midgut

gut samples from host samples from host Citrus
C. medica spp.

Exp 3 : Combination of Exp 1 & 2



Exp 1 detected 41 modules and intermodule heatmap
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Exp 1: Turquoise and blue modules had consistent
expression levels between control and infected samples
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Exp 1: Blue module has the most DEGs
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Exp 1: peptidase related functions and iron binding protein
expression was up-regulated in GO of DEGs and blue module
intersection

GO.ID Term Annotated Significant Expected classic Aspect
G0:0006518 peptide metabolic process 414 36 12.1 2.40E-09 Blue_BP
G0:0043043 peptide biosynthetic process 391 33 11.43 2.50E-08 Blue_BP
peptidase
related G0:0004185 serine-type carboxypeptidase activity 18 5 0.51 0.00011 BLue_MF
functions
G0:0070008 serine-type exopeptidase activity 24 5 0.68 0.00048 BLue_MF
G0:0008238 exopeptidase activity 58 7 1.65 0.00119 BLue_MF
G0:0006826 iron ion transport 7 5 0.2 4.10E-07 Blue_BP
G0:0006879 cellular iron ion homeostasis 7 4 0.2 2.30E-05 Blue_BP
Iron-binding
related G0:0000041 transition metal ion transport 14 5 0.41 3.30E-05 Blue_BP
functions
G0:0055072 iron ion homeostasis 8 4 0.23 4.50E-05 Blue_BP

G0:0008199 ferric iron binding 6 4 0.17 9.10E-06 BLue_MF
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Blue module CC Ontology showed muscle movement
related localization

troponin complex- [
striated muscle thin filament- o
sarcomere- o
ribosome- (]
Module.annotated/Genome.annotated
ribonucleoprotein complex- ° e 03
. . ® 04
protein-containing complex- ® 05
; A ® 06
organelle inner membrane- ® ® 07
£ . ® 038
o myofilament- o
|_
myofibril- ) p_value
0.025
mitochondrial inner membrane- o 0.020
0.015
Elongator holoenzyme complex- 0.010
0.005
contractile fiber- o

BLOC-1 complex- @
BLOC complex- @

actin cytoskeleton- e
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Term

Blue & Turquoise modules KOBAS results revealed core pathways

XBP1(S) activates chaperone genes- U
Ub-specific processing proteases- [ ] Transcriptional Regulation by TP53- (]
Telomere C-strand synthesis initiation- ° Transcription regulation by bZIP transcription factor-
rRNA processing in the nucleus and cyto§ol- o TP53 Regulates Transcription of Cell Death Genes-
rRNA processing- [ )
Respiratory electron transport- ® Spliceosome- L
Processive synthesis on the lagging strand- e RNA transport- ]
Oxidativ_e phqsphorylation- o RNA Polymerase Il Transcription- (] P.Value
b L]
Norepinephrine Neurotr;rsgﬁﬂlt;‘c;ggatsrzngsgz- . P.Value RNA polymerase Il transcribes snRNA genes 0.04
MHC class Il antigen presentation- ° 0.045 RNA degradation- . 882
Metabolism of porphyrins- (] 0.040 Ribosome biogenesis in eukaryotes- 001
Major pathway of rRNA processing in the nucleolus and cytosol- [ ) 0.035 Procsssing of Capped Introh:Geritaining Pre-mRNAA o X
M/G1 Transition- o 0.030
Linoleic acid (LA) metabolism- ° = Porphyrin and chlorophyll metabolism- ° Input.number
IRE1alpha activates chaperones- . | t b ) Phase 1 - Functionalization of compounds- * ’
Glucuronidation- ® NPULALUMBEr = Pentose and glucuronate interconversions- © : ;88
- i is- L]
Fatty /;CgtltfggdBr[g:tyanggﬁ:ﬁ— C ° ° ;8 mRNA.s.urveiIIan.ce pathway- ° ® 300
ECM-receptor interaction- ° : 28 mRNA Splicing - Major Pathway- e
DNA Replication Pre-Initiation- o ® 0 mRNA Splicing- °
DNA replication initiation- . M Phase- e
Degradation of beta-catenin by the destruction complex- @ Caniaiic TrRserptan Pathvay: .
COPI-dependent Golgi-to-ER retrograde traffic- [
Aminoacyl-tRNA biosynthesis- Gene Expression- o
alpha-linolenic acid (ALA) metabolism- Galactose catabolism-
alpha-linolenic (omega3) and linoleic (omega6) acid metabolism- Eicosanoids-
Activation of the pre-replicative complex- [ .
Abacavir transmembrane transport- DNA Repair-
@@DNA replication- ® Cellular responses to stress- °
32 34 36 3 4 5
-log(P.Value) -log(P.Value)

Blue involves in metabolism-related pathways Turquoise involves in translation-related pathways



PC2: 9% variance

Citrus host-specific psyllid response to CLas infection with
distinct DEGs between Expl & 2
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