(®)
2014 2015

Immunological and Platelet Functions in Patients after Fontan Operation: Gene
Expression Microarray Analysis
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i _ We performed microarray analysis for the blood cells in order to elucidate the
mechanisms of abnormalities in immune system and platelet function in the Fontan patients. 6 Fontan

patients and 6 children without any congenital heart diseases were enrolled in the present study. There
were significant differences in 40 gene pathways. Among them, 5 pathways were associated with immune
system (reduced IL-12 signaling, reduced PD-1 signaling, reduced ZAP-70 signaling, and reduced T cell
receptor signaling in CD8+ T cells) and 1 was associated with platelet function (enhanced IFN alfa

I1b/beta3). The results of our microarray analysis indicated that the cell-mediated immunity and humoral
immunity are repressed and that the platelet function is enhanced in the Fontan patients.
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Pathway Formation of a pool of | 5 11 0.000316

Pathway Z score P-value free 40S subunits
IL-12-mediated 6.38 4.29E-05 Hematopoietic cell | 4 829 | 0.000500
Signaling events lineage
PD-1 signaling 7.032 0.000145 Generation of second | 5 769 | 0.000537
Translocation of 6.474 0.000594 messenger molecules
ZAP-70 to Influenza Viral RNA 4.785 | 0.000538
Immunological synapse Transcription
Downstream 4.087 0.00408 Translocation of 6.474 | 0.000594
signaling in naive ZAP-70 to
CD8+ T cells Immunological synapse
T cell receptor 3.246 0.00834 Ribosome, eukaryotes | 4 042 | 0.000618
signaling pathway Ribosome 2695 | 0.000620
%) IL-6 Cytokine Signaling in | 4 656 | 0.000666
Fontan Control Immune system
IL-12 Ceruloplasmin 4.574 | 0.000764
expression
GTP hydrolysis and 4.574 | 0.000764
joining of the 60S
(5) Pathway 1 ribosomal subunit
Pathway Nonsense Mediated
Fontan IFN alfa Ilb/beta3 Decay Enhanced by the 6.035 0000869
« ) Exon Junction Complex
Nonsense-Mediated 4.494 | 0.000873
Pathway Decay
Pathway Z score | P-value Phosphorylation of CD3
Platelet 3.912 0.00750 and 'F|)'CR )Z/eta chains 4.378 0.00106
Aggregation SRP-dependent 4.378 | 0.00106
Cotranslational
(©) protein targeting to
membrane
Cap-dependent 3.767 | 0.00211

Translation Initiation

Eukaryotic Translation | 4 131 | 0.00273

Initiation
™ 40 Pathway Interferon Signaling |4 795 | 0.00287
Interferon alpha/beta | 5 346 | 0.00369
Pathway :
Integrin alphallb 4.087 | 0.00408
Pathway z P-value beta3 signaling
score
_ superpathway of 3.565 | 0.00418
Ribosome, eukaryotes | g 313 | 2.95E-05 pyrimidine
Ribosome 6.252 | 3.26E-05 deoxyrlbo?ucleotldgs
_ de novo biosynthesis
IL12-mediated 6.38 | 4.29E-05 ||| Downstream signaling | 5 113 | 0.00441
signaling events in naive CD8+ T cells
PD-1 signaling 7.032 | 0.000144 ||| Influenza Life Cycle |5 113 | 0.00441
Eukaryot!c'Translation 5.59 0.000146 GRB2 4.024 | 0.00442
Termination § ’ ’
Peptide chain 5.59 0.000146 p:}Socaé linkage to MAPK | 3 408 0.00527
elongation signaling
Viral mRNA Translation | 5 59 | 0.000146 ||| TCR Signaling in naive | 3 428 | 0.00527
_ _ - - CD8+ T cells
Eukaryotic Translation | 5 537 | 0.000160 ||| Influenza Infection | » g45 | 0.00567
Elongation _ ’ -
Aurora B signaling 5972 | 0.000226 ||| Translation 3.629 | 0.00743
Nonsense Mediated 5313 | 0.000227 ||| 'Mmune System 3.912 | 0.00749
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TCR signaling 3.833 | 0.00820
Platelet Aggregation | 3 246 | 0.00834
(Plug Formation)
Primary 5.769 | 0.000537
immunodeficiency
T cell receptor 4.785 | 0.000538
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