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Pathways Analysis of Gleditsia spina Extract on Changes of

Gene Expression in Human Melanoma cells
Bu-Yeo Kim - Se-Hyun Lim - Byoung-Ho Lee - Chi-Yeon Lim - Yong-Seong Kim * Su-In Cho

Glenditsia spina (GS) can resolve carbuncle, relive swelling, dispel wind and destroy parasites, For these
reasons, GS has been widely used as dermatologic agent clinically. In this study, the specific pathways of
anti-proliferative effect of GS on human derived melanoma cells were identified. The molecular profile was
measured using microarray technique to identify up- or down-regulated genes in SK-MEL-2 cell line,
Pathway analysis was done by listing percentage of pathway involvement, and the represented pathways
were obtained from KEGG. The transcription factor binding sequences were obtained by Transfac database.
By the promoter analysis, up-regulated genes by GS were mainly associated with MAPK, Regulation of actin
cytoskeleton, Wnt, Focal adhesion and Long term potentiation pathway. Down-regulated genes by GS were
mainly associated with MAPK and Antigen processing and presentation pathway. And some of the
transcription factors like Spl and NF-Y in up-regulated genes and Oct-1 in down-regulated genes by GS
also identified.
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Fig. 1. Raw image of microarray, A total sequence
set of ~45000 oligo—nucleotides were
printed onto glass microscope slides, The
probe preparation and hybridization were
performed using 3DNA array detection
system with 20 ¢g of total RNA from cells,
Untreated cells was used as reference RNA,
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Fig. 2A, Pathway analysis of up-regulated genes
by GS treatment, The horizontal bar
represents the percentage of genes on
each pathway, The list was arrayed
decreasing  percentage  of
involvement, The represented pathways
were obtained from KEGG,
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Cell adhesion molecules {CAHs) | 157
Axon guidance | 1.82
Toll-like receptor signaling pathway | 1.82
Conplenent and coagulation cascades | 1.82
Regulation of actin cytoskeleton | 1.8
Glycan structures = biosynthesis 2 | 1.82
Tight junction | 1.82
Cytokine-cytokine receptor interaction | 1.8
Epithelial cell signaling in Helicobacter py,., | 1.1
Focal adhesion | 1.8
B cell receptor signaling pathway | 1.82
Natural killer cell nediated cytotoxicity | 1.82
Dentatorubropallidoluysian atrophy (DRPLA) | 0.78%
Pathogenic Escherichia coli infection - EPEC | 0,78
Glycosylphosphatidylinositol (GPT}-anchor bio... | 0.78%
Long=tern depression | 0,78
cell cycle | 0,78
Neurodegenerative Disorders | 0.78%
Gap junction | 0,78
Rdipocytokine signaling pathway | o.78%
Rpoptosis | 0,78
Neuroactive ligand-receptor interaction | 0,78
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Colorectal cancer | 0,78
Leukocyte transendothelial migration | 0,78
Pancreatic cancer | 0.78%
Pathogenic Escherichia coli infection - EHEC | 0,78
Fc epsilon RI signaling pathway | o.78%
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RBC transporters - General | 0.0
Huntington’s disease | 0.3
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PPAR signaling pathway | 0.0
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Dorso-ventral axis formation | 0.0
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Cell Connunication | 0.0
Chondroitin sulfate biosynthesis | 0.0
Chronic nyeloid leukenia | 0.0
Jak-5TAT signaling pathway | 0.
Insulin signaling pathway | 0.0
Glycosphingolipid biosynthesis - lactoseries | 0.0
Ribosone | 0.0
SNARE interactions in vesicular transport | 0.0

Fig. 3A. Pathway analysis of down-regulated genes
The horizontal

by GS treatment,

bar

represents the percentage of genes on
each pathway, The list was arrayed in
decreasing  percentage  of  pathway
involvement, The represented pathways
were obtained from KEGG,
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with GS, Involvement of these genes on
different pathway was analyzed, The
horizontal bar represents the percentage
of genes on each pathway, The list was
arrayed in decreasing percentage of
pathway involvement, Top 3 pathways
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represented pathways were obtained from
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Table 1A, Transcription Factor Binding Analysis Up—regulated Genes,

sRank Matrix IF Info GC Location P-value nh ns
1 V§SP1_Q6 Spl 11.66 0.79 [-0257:-0010] 1.470e-34 228 72%
2 VENFY_01 NE-Y 12.77 0.52 [-0309:-0031] 2.692e-31 89 34%
3 V$GC_01 GC box 11.54 0.68 [-0265:-0010] 1.516e-20 166 65%
4 VSSP1_01 Spl 8.90 0.72 [-0256:-0017] 2.714e-17 136 51%
S VSNFY_Q6 NE-Y 11.94 0.47 [-0209:-0046] 1.416e-16 59 27%
6 VSCAAT 01 CCAAT box 10.75 0.48 [-0208:-0047] 1.215e-14 55 27%
7 VSAP4_Q6 AP-4 12.37 0.64 [-0528:+0171] 2.256e-14 166 69%
g VSPBX1_01 Pbx-1 8.81 0.20 [-0526:+0150] .765e-14 155 49%
9 VSELK1_02 Elk-1 10.16 0.56 [-0180:+0061) 8.945e-14 74 37%
10 VSNRF2_01 NRF-2 13.89 0.61 [-0171:-0012] T7.296e-12 64 33%
11 VENGFIC_01 NGFI-C 17.40 0.69 [-0290:-0010] 3.917e-11 131 53%
iz V$OCT1_03 Oct-1 6.89 0.36 [-0504:-0040] 1.037e-10 101 40%
i3 V$CETS1P54_01 c-Ets-1(p54) 10.82 0.57 [-0072:+0025] 1.075e-10 43 23%
14 VYY1l _01 YY1 8.21 0.44 [-0367:-0152] 7.008e-08 56 29%
i3 VSATF_01 ATF 12.61 0.56 [-0248:+0025] 1.087e-07 62 31%
16 VSNFY_C NF-Y 19.04 0.42 [-0172:-0023] 2.583e-07 34 19%
17 VSTST1_01 Tst-1 10.66 0.39 [-0964:-0689] 4.953e-07 58 31%
ig VSFOXD3_01 FOXD3 11.77 0.22 [-0702:-0666] 5.150e-07 33 1es
19 VSBRN2_ 01 Brn-2 12.89 0.35 [-0396:-0183] 8.802e-07 &7 27%
20 VSHOX13 01 Hox-1.3 20.23 0.47 [-0980:-0795] 1.713e-06 43 26%

Table 1B, Transcription Factor Binding Analysis Down-regulated Genes,

;Rank Matrix IF Info sC Location P-value nh ns
i V$PBX1_01 Pbx-1 8.81 0.20 [-0982:+0191] 2.552e-%2 583 72%
2 V$OCT1_03 Oct-1 6.89 0.36 [-0952:4+0188] 1.275e-79 3522 67%
3 V$BRN2_01 Brn-2 12.89 0.35 [-0983:+0185] 3.098e-66 646 7T7%
4 VSOCT1_04 Cct-1 10.35 0.32 [-07 8] 3.360e-66 599 69%
5 VSXFD3_01 XFD-3 16.97 0.28 [ 7] 1.895e-65 748 &80%
6 V$OCT1_Q6 Cct-1 10.73 0.38 [-0775:+0182] 6.217e-57 466 T0%
7 VS$HNF1_01 HNF-1 14.59 0.28 [-0707:+0186] 1.12%e-56 596 8%
g VENEX61 01 NEX6-1 15.97 0.19 [-0957:-0153] 1.493e-53 537 69%
9 VSFREACT7_01 Freac-7 13.12 0.26 [-0836:-0110] 1.393e-50 484 68%

10 v§se_o01 s8 12.23 0.30 [-0961:+0185] 2.636e-47 474 T1%

11 VSHFH1_01 HFH-1 15.02 0.20 [-0742:-0076] 2.812e-47 484 73%

12 '\."SOCTJ_OG QOct-1 12.36 0.32 [-0680:+0176] 2.964e-48 455 64%

i3 VSCEBFP_Q2 C/EBP 7.11 0.39 [ 1.198e-45 328 49%

14 VSCART1 01 Cart-1 15.18 0.31 [ 6.776e-44 470 68%

15 VSHFH3_01 HFH-3 13.54 0.26 [-0686:-0095] 3.378e-43 494 67%

186 VSYY:I._Ol YY1 8.21 0.44 [-0620:+0182] 3.222e-42 345 &0%

17 VSHNE‘J_C HNF-1 17.35 0.29 [-0626:+0171] 1.086e-41 348 57%

18 VES0X5_01 Sox-5 11.10 0.28 [-0975:+0187] 7.056e-41 81 70%

19 VSCEBPA 01 C/EBPalpha 7.12 0.38 [-0644:+0187] 5.665e-40 336 58%

20 VSOCT1 01 Cct-1 17.57 0.34 [-0777:-0074] 2.047e-39 366 63%

Transcription factor binding analysis. The transcription factor binding site (TFBS) were predicted using 5'
upstream of exons of up- or down-regulated genes. The transcription factor binding sequences were obtained
by Transfac database. The list were ranked by P-value, Matrix and TF column represent transcription factor. The
location information and number of TFBS were also shown in Location and ns column, respectively.
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