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Table 1. Fourty-Three Differentially Expressed Genes in T Cells

between Relapse and Remission of MS (Relapse-Specific Genes; RSG)

Rank Symbol GenBank P-value | Regulation | 22 SULT1B1 NM_014465 0.0279 down
1 PPARG NM_005037 0.000978 up 23 EP300 NM_001429 0.0286 down
2 RND3 NM_005168 0.00126 down 24 GJA4 NM_002060 0.0287 down
3 IL6 NM_000600 0.00197 down 25 PDGFB NM_002608 0.0292 up
4 AKT2 NM_001626 0.00273 up 26 ARID4A NM_002892 0.0305 down
5 DCC NM_005215 0.0038 up 27 cyp2c19 NM_000769 0.0307 down
6 CREBBP NM_004380 0.00605 down 28 FGF1 NM_000800 0.0317 down
7 ATFS NM_012068 0.00698 down 29 MMP2 NM_004530 0.0327 up
8 PLCG1 NM_002660 0.00936 up 30 ARHGAP1 NM_004308 0.0335 down
9 CDK3 NM_001258 0.0101 up 31 TOP3B NM_003935 0.0397 up

10 RIPK1 NM_003804 0.0115 up 32 suB1 NM_006713 0.0433 down
1" TNFRSF4 NM_003326 0.0121 down 33 PRKCBP1 NM_183047 0.0434 down
12 ABCCY NM_005691 0.014 down k7 TGFB2 NM_003238 0.0436 up

13 STAT2 NM_005419 0.0149 up 35 SMAD7 NM_005904 0.0437 down
14 PTEN NM_000314 0.018 down 36 TCF4 NM_003199 0.044 down
15 AVP NM_000490 0.0182 up 37 NOS1 NM_000620 0.0442 down
16 FADD NM_003824 0.0193 up 38 TSC22D1 NM_183422 0.0454 down
17 ELF2 NM_006874 0,021 down 39 GNB1L NM_053004 0.0457 down
18 NFKB2 NM_002502 0.0211 up 40 IFNAS NM_002170 0.046 down
19 ERBB4 NM_005235 0.0218 down 4 IL1A NM_000575 0.0477 up

20 BCL2L1 NM_001191 0.0253 up 42 CD3D NM_000732 0.0492 up

21 BTRC NM_003939 0.0265 up 43 IL1IR1 NM_000877 0.0495 down

The genes differentially expressed between relapse and remission were identified by comparing
two groups of samples evaluated by Student t-test. A p value of < 0.05 was considered
statistically significant. The gene symbol, GenBank accession number, p value, and regulation in

relapse versus remission are shown (Satoh et al. Submitted for publication).
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Fig. 1. Blood sampling from six patients with relapsing-remitting MS at the peak of relapse and

in remission. Blood samples were taken from six patients with RRMS at the peak of acute relapse (red

arrowhead) and in complete remission (blue arrowhead). CD3* T cells were purified and processed for

DNA microarray analysis. The relapses of MS (bell shape) specified by year and month (italic), age,

seX, Expanded Disability Status Scale (EDSS) score, and cardinal clinical symptoms (M, motor

impairment; S, sensory impairment; A, autonomic impairment; C, cognitive impairment; and V, visual

impairment) are shown (Satoh et al. Submitted for publication).
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Fig. 2. Hierarchical clustering analysis of 43 genes differentially expressed in T cells between
relapse and remission of MS. Hierarchical clustering analysis was performed on total 12 samples,
consisting of 6 relapse (orange) and 6 remission (blue) samples, by using the set of 43 differentially
expressed genes in T cells between relapse and remission (Table) as a discriminator. This approach
separated two clusters, one composed of 5 remission samples and the other composed of 6 relapse
samples and one remission sample. The matrix is labeled by a pseudo-color, with red expressing
upregulation, green expressing downregulation, and the color intensity representing the magnitude of the

deviation from GEL 1.0 as shown on the right (Satoh et al. Submitted for publication).
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Fig. 3. The common upstream search of differentially expressed genes in T cells between relapse

and remission of MS. The microarray data imported into KeyMolnet extracted 88 core contents that
were directly linked to 43 genes (Supplementary Table). The “common upstream” search of 88 core
contents generated a molecular network composed of 35 fundamental nodes. Red nodes represent
upregulated genes in relapse versus remission, whereas blue nodes represent downregulated genes in
relapse versus remission. White nodes exhibit additional molecules extracted from all KeyMolnet core
contents incorporated in the network to establish molecular connections as many as possible. The

direction of molecular relation is indicated by dash line with arrow (transcriptional activation) or dash
line with arrow and stop (transcriptional repression).

The statistical evaluation of the extracted
molecular network indicated the principal relationship with transcriptional regulation by the nuclear

factor NF-xB or with transcriptional regulation by interferon-regulatory factor (IRF) (Satoh et al.
Submitted for publication).
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Subcellular location of the molecules linked to differentially expressed genes in T cells

Fig. 4.

between relapse and remission of MS. The molecular network generated by the “common upstream”

search of 43 MS relapse-specific genes (RSGs; Table 1) was arranged by using the editing function of

KeyMolnet with respect to subcellular location of molecules. Red nodes represent starting point

molecules, whereas blue nodes represent common upstream molecules. Purple nodes express

characteristics of both starting point and common upstream molecules. The direction of molecular

relation is indicated by dash line with arrow (transcriptional activation) or dash line with arrow and

stop (transcriptional repression) (Satoh et al. Submitted for publication).
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Fig. 5. The neighboring search of differentially expressed genes in T cells between relapse and
remission of MS. The microarray data imported into KeyMolnet extracted 88 core contents that were
directly linked to 43 genes (Supplementary Table). The “neighboring” search of 88 core contents within the
range of adjacent one path generated a molecular network of 701 nodes consisting of proteins (oval) and
non-protein small molecules (rectangular). Red nodes represent starting point molecules for the
“neighboring” search. The molecular relation is indicated by dash line with arrow (transcriptional
activation), dash line with arrow and stop (transcriptional repression), solid line with arrow (direct
activation), solid line with arrow and stop (direct inactivation), or solid line without arrow (either complex
formation or generic-isoform relationship) The statistical evaluation of the extracted molecular network
indicated the principal relationship with transcriptional regulation by NF-kB enclosed by green circle

(Satoh et al. Submitted for publication).
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Fig. 6. Plant natural products serve as a candidate for NF-kB regulators. Plant natural products with
a capacity to regulate NF-xB activity are cited from the literature (Bremner P, Heinrich M. Journal of

Pharmacy and Pharmacology. 54: 453-472, 2002).
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