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Comprehensive analysis of genes involved in redox responses in mast cells and
their application to treatment and drug discovery

Terada, Tomoyoshi
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Mast cells play an important role as effector cells in the immediate phase
of allergic reactions and as conductors in the late phase. Using weighted gene co-expression network
analysis (WGCNA), we analyzed the similarity of gene expression patterns after antigen-antibody
reactions in mast cells and identified 10 modules. We constructed a protein-protein interaction
(PPI) network and further identified PPl clusters. We identified pathways involved in the cell
cycle, mitochondrial translation, mRNA splicing, etc., and identified several hub genes. The

pathways and hub genes identified in this study are expected to aid in the development of drug
discovery targeting mast cells.
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Fig.1(A) blue

GTP hydrolysis and joinineg of the 60S ribosomal subunit
ukaryotic Translation Initiation 1
Cap-dependent Translation Initiation
L13a-mediated translational silencing of Ceruloplasmin expression -
Translation
Formation of a pool of free 40S subunits
Regulation of expression of SLITs and ROBOs 1
Nonsense Mediated Decay (NMD) independent of the Exon Junction Complex (EJC) 4
SRP-dependent cotranslational protein targeting to membrane -
Ribosomal scanning and start codon recognition
mRNA Splicing -~ Major Pathway
mRNA Splicin
Processing of Capped Intron-Containing Pre-mRNA
mRNA Splicing - Minor Pathway -
Neddylation 4
Degradation of beta-catenin by the destruction complex
RNA Polymerase Il Chain Elongation
FBXL7 down-regulates AURKA during mitotic entry and in early mitosis 1
SCF-beta-TrCP mediated degradation of Emi1 4
APC/C:Cdh1 mediated degradation of Cdc20 and other APC/C:Cdh1 targeted proteins in late mitosis/early G1
p53-Dependent G1 DNA Damage Response 4
p53-Dependent G1/S DNA damage checkpoint
APC/C:Cdc20 mediated degradation of Securin
G1/S DNA Damage Checkpoints -
CDK-mediated phosphorylation and removal of Cdcé -
APC/C-mediated degradation of cell cycle proteins 4
egulation of mitotic cell cycle
APC/C:Cdc20 mediated degradation of mitotic proteins
Autodegradation of Cdh1 by Cdh1:APC/C
Regulation of PLK1 Activity at G2/M Transition 4
Loss of Nip from mitotic centrosomes
Loss of proteins required for interphase microtubule organization from the centrosome -
AURKA Activation by TPX2
Recruitment of mitotic centrosome proteins and complexes
entrosome maturation -
Recruitment of NuMA to mitotic centrosomes 4
Anchoring of the basal body to the plasma membrane -
G2/M Transition
Mitotic G2-G2/M phases
GPCR ligand binding
Class A/1 (Rhodopsin-like receptors) 4
G alpha (q) signalling events 4
Peptide ligand-binding receptors
Thrombin signalling through proteinase activated receptors (PARs)
G alpha (i) sigFr’aallhg events
2Y receptors -
Lysosphingolipid and LPA receptors
Eicosanoid ligand-binding receptors
WNT5A~dependent internalization of FZD4
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Fig.1(B) turquoise

Regulation of PLK1 Activity at G2/M Transition
Loss of NIp from mitotic centrosomes 1
Loss of proteins required for interphase microtubule organization from the centrosome
Recruitment of mitotic centrosome goteins and complexes
entrosome maturation
AURKA Activation by TPX2
Recruitment of NuMA to mitotic centrosomes -
Anchoring of the basal body to the plasma membrane
Mitotic Prometaphase
G2/M Transition
PPARA activates gene exiression
Regulation of lipid metabolism by Peroxisome proliferator-activated receptor alpha (PPARalpha) -
Transcriptional regulation of white ad‘go%te differentiation
PCR ligand binding
Class A/1 (Rhodopsin-like receptors) -
Resolution of Sister Chromatid Cohesion
Signaling by Rho GTPases -
Separation of Sister Chromatids
Mitotic Spindle Checkpoint
Amplification of signal from the kinetochores
Translation
Mitochondrial translation initiation -
Mitochondrial translation elongation
Mitochondrial translation termination -
Nonsense-Mediated Decay (NMD
Nonsense Mediated Decay (NMD) enhanced by the Exon Junction Complex (EJC) -
Mitochondrial translation
Transcr'thion of the HIV genome
HIV Transcription Initiation -
RNA Po rase Il HIV Promoter Escape
A Polymerase |l Transcription -
RNA Polymerase IIl Abortive And Retractive Initiation
RNA Polymerase Il Transcription Initiation
RNA Polymerase lll Transcription Initiation From Type 3 Promoter
Switching of origins to a post-replicative state
APC/C:Cdc20 mediated degradation of Securin -
APC/C:Cdh1 mediated degradation of Cdc20 and other APC/C:Cdh1 targeted proteins in late mitosislearl\(. G1
Cdc20:Phospho-~APC/C mediated degradation of Cyclin A+
CDK-mediated phos’.)horylation and removal of Cdcé
APC:Cdc20 mediated degradation of cell cg«cle proteins prior to satisfation of the cell cycle checl@oim
Endosomal Sorting Complex Required For Transport (ESCRT) A
Budding and maturation of HIV virion
HDR through Homologous Recombination (HRR) -
Deadenylation-dependent mRNA decay
Golgi Associated Vesicle Biogenesis
DNA Repair
Resolution of D-loop Structures through Holliday Junction Intermediates

Resolution of D-Loop Structures -
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trans-Golgi Network Vesicle Budding

Lysosome Vesicle Biogenesis -
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Fig.1(C) yellow

Resolution of Sister Chromatid Cohesion -

Mitotic Spindle Checkpoint -

Amplification of signal from the kinetochores -

Amplification of signal from unattached kinetochores via a MAD2 inhibitory signal
M Phase

Cell Cycle Checkpoints -

Mitotic Prometaphase -

Mitotic Metaphase and Anaphase §

Separation of Sister Chromatids

Mitotic Anaphase -

DNA Replication 4

Synthesis of DNA 1

DNA strand elongation -

Activation of the pre-replicative complex -

Activation of ATR in response to replication stress -

S Phase

G1/S Transition

Mitotic G1-G1/S phases

DNA Replication Pre-Initiation -

G2/M Checkpoints 5

Mitochondrial translation initiation

Mitochondrial translation elongation -

Mitochondrial translation termination -

Mitochondrial translation 4

Translation -

snRNP Assembly -

Metabolism of non-coding RNA 4

Processing of Capped Intron—Containing Pre-mRNA 4
Transport of Mature Transcript to Cytoplasm -

Transport of the SLBP Dependant Mature mRNA -

Transport of Mature mRNA derived from an Intron—Containing Transcript -
Transport of Mature mRNAs Derived from Intronless Transcripts -
Transport of Ribonucleoproteins into the Host Nucleus §
NEP/NS2 Interacts with the Cellular Export Machinery -
Regulation of Glucokinase by Glucokinase Regulatory Protein -
Lagging Strand Synthesis 4

PCNA-Dependent Long Patch Base Excision Repair
Telomere C-strand (Lagging Strand) Synthesis -

Resolution of AP sites via the multiple-nucleotide patch replacement pathway -
Extension of Telomeres -

Resolution of Abasic Sites (AP sites) 1

Gap-filling DNA repair synthesis and ligation in GG-NER -
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Vocalization during the post-exercise recovery period suppresses recovery of muscle oxygen status
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