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1)
2
NCBI GEO
Tensor Flow ZnO
B.
1)
Integbio
https:.//integbio.jp/dbcatal og/
1,684
in vitro
2)
OS MS Windows
Cent OS (Linux)
Google Keras/ Tensor Flow
Python
Python
Anaconda

40



17Zn0O

Slide ID Slide No. Pos. Block Cy3 Cy5
AH72 257236319408 11 Bl THP-1_ZnO=0ug/mL_6hr THP-1_Zn0=300ug/mL_6hr
AH72 257236319408 12 B2 THP-1_Zn0O=300ug/mL_6hr THP-1_Zn0O=0pg/mL_6hr
AH72 257236319408 13 B3 THP-1_ZnO=0ug/mL_24hr THP-1_Zn0=300ug/mL_24hr
AH72 257236319408 14 B4 THP-1_Zn0=300pug/mL_24hr THP-1_ZnO=0ug/mL_24hr
AH72 257236319408 21 B5 Ab549 ZnO=0ug/mL_6hr A549_Zn0=60pg/mL_6hr
AH72 257236319408 22 B6 Ab49_2Zn0=60ug/mL_6hr A549_ZnO=0pg/mL_6hr
AH72 257236319408 23 B7 Ab49.Zn0O=0ug/mL_24hr A549_Zn0=60ug/mL_24hr
AH72 257236319408 24 B8 Ab49 ZnO=60ug/mL_24hr A549 ZnO=0ug/mL_24hr
2
URL

Gene Expression Omnibus https://www.ncbi.nlm.nih.gov/geo/ NCBI

(GEO)

GEO Data Sets https://www.ncbi.nlm.nih.gov/gds/ GEO

ArrayExpress https://www._ebi.ac.uk/arrayexpress/ EBI

CIBEX https://cibex.nig.ac.jp/data/ DDBJ

CellMontage http://cellmontage.cbrc.jp/

Open TG-GATEs https://toxico.nibiohn.go.jp/ in vivo/in vitro

http://scads.jfcr.or.jp/db/cs/

Comparative Toxicogenomics  https://ctdbase.org/

Database (CTD)

Online Mendelian Inheritance in https://ww.ncbi.nIm.nih.gov/omim/

Man (OMIM)

Gene Signature DataBase https://genesigdb.org/genesigdb/

(GeneSigDB)

Integrative Disease Omics https://gemdbj.ncc.go.jp/omics/

Database iDOx DB

Functional Annotation of the  http://fantom.gsc.riken.jp/jp/ DNA RNA

Mammalian Genome (FANTOM)

COXPRESdb https://coxpresdb.jp/ 4

Human Protein Atlas

https://www.proteinatlas.org/

H-ANGEL

http://www_h-invitational.jp/hinv/h-angel H-Invitational

BioGPS

http://biogps.org/
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3) ZnO

THP-1

60 ug/mL (A549

A549

)

24

Zn0O

300 pg/mL (THP-1

)

Agilent SurePrint G3 Human
GE Microarray 8x60K Ver. 3.0 (G4851C; GEO

GEO

platform: GPL21185)
1 C.
Agilent SuresScan 1)
G2600D Integbio
Agilent Feature
Extraction v11.5 2
NCBI
Gene Ontology DAVID 6.8 Gene Expression Omnibus (GEO)
(https://david.ncifcrf.gov/) DataSets 4,348 Series 105,964
K3 ~A a7 VAR R (BT —%)
ZnOfctrl | ZnO/ctrl | ZnOfctrl | ZnO/ctrl | ZnOfctrl | ZnOfctrl | ZnOl/ctrl | ZnOfctrl | ZnO/ctrl | ZnOfctrl | ZnO/ctrl | ZnO/ctrl
Sample 6h 6h 6h 24h 24h 24h 6h 6h 6h 24h 24h 24h
THP1 THP1 THP1 THP1 THP1 THP1 A549 A549 A549 A549 A549 A549
[B1] [-B2] [rep.] [B3] [-B4] [rep] [B5] [-B6] [rep.] [B7] [-B8] [repl
60,901 60,901 60,901 60,901 60,901 60,901 60,901 60,901 60,901 60,901 60,901 60,901
10 11
9 10 1
8 9 3 6 1 1
7 8 13 19 14 6 1 1
6 7 6 1 2 61 78 56 9 5 5 17 3 16
5 6 35 27 30 147 183 142 5 9 7 24 23 8
4 5 51 69 54 313 370 293 48 26 26 63 36 43
3 4 108 120 84 825 780 678 102 143 97 187 180 151
2 3 373 458 279 1735 1,633 1406 498 468 372 572 681 464
1 2 2,047 2,208 1217 4,128 3.862 2970 2301 2247 1432 2,185 2545 1564
-1 1 27,377 28,139 23,355 19,358 19,031 15,427 28,293 28,168 24,081 27467 29,906 24818
N -2 -1 1,906 2,305 1,084 4,509 4489 3,466 2181 2,016 1174 2422 2,345 1391
o = -2 169 219 57 1592 1518 1265 170 168 57 265 265 143
-4 -3 17 12 4 626 635 556 9 13 6 37 25 18
-5 -4 1 335 263 234 1 1 2 4
-6 -5 148 112 103
-7 -6 66 51 46
-8 -7 42 18 20
-9 -8 8 3 2
-10 -9 2 1 1
-11 -10 1
total 32,090 33,558 26,166 33912 33,053 26,680 33,616 33,264 27,258 33,248 36,014 28617
total(%) 52.69% 55.10% 42.96% 55.68% 54.27% 43.81% 55.20% 54.62% 44.76% 54.59% 59.14% 46.99%
Logz 2,620 2,883 1,666 7,226 6,931 5,560 2963 2,898 1939 3,055 3469 2247
-1<Log2 <1 27,377 28139 23,355 19,358 19,031 15427 28,293 28168 24,081 27,467 29,906 24818
Loge - 2,093 2,536 1,145 7,328 7,091 5,693 2,360 2,198 1,238 2,726 2,639 1,552
Log2 8.16% 8.59% 6.37% 21.31% 20.97% 20.84% 8.81% 8.71% 7.11% 9.19% 9.63% 7.85%
-1<Log2 <1 85.31% 83.85% 89.26% 57.08% 57.58% 57.82% 84.17% 84.68% 88.34% 82.61% 83.04% 86.72%
Log2 - 6.52% 7.56% 4.38% 21.61% 21.45% 21.34% 7.02% 6.61% 4.54% 8.20% 7.33% 5.42%
-0.036 | -0049] -0.050] -0013| -0.046] -0.036] -0032] -0.045] -0039| -0.052] -0.059] -0.055
0.013 0.002 0.009] -0.002 0.012 0.007 0.017 0.011 0.018 0.007 0.010 0.012
0.785 0.806 0.715 1.642 1.630 1.649 0.783 0.776 0.708 0.873 0.834 0.782
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Keras / Tensor Flow

Samples 2,783,483

2018/12/14

GEO
Integbio

GEO

Comparative

3) ZnO

Toxicogenomics Database (CTD)

24

THPL

Zn0O

A549

Zn0O

20,090

2)

C18] 1dH1 U9 | 439/0u7

[29-1 1dHL Y9 | 419/0u7

[9g-16¥GY Y9 |419/0uZ

[a16FGY U9 | 439,/0u7

[La]6¥SY kg | 419/0u7

[88-16¥SY Uke | 419,/0uZ

[#8-]1dHL Ybe | 439,/0uZ

[ed] IdHL YkZ | 419/0u7
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A549

6 24
THP1 24
ZnO
2
4
17,167
2
THP1 24
THP1 A549 ZnO
1
RefSeq
(Reference Sequence) 4
1
transcript variant
THP1 24 ZnO
Gene Ontology
Gene Ontology
5 ZnO THP1 24
G0:0006954 inflammatory response
inflammatory
response THP1 6
Zn0O THP1
A549 inflammatory
response
THP1 6
GO:0006364 rRNA processing
ZnO
RNA
THP1 24

rRNA processing
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Ra <A 0T VARTERLLT (BEEY, RefSeq DA)

ZnO/ctrl | ZnO/ctrl | ZnO/ctrl | ZnO/ctrl
6h 24h 6h 24h
Sample THP1 THP1 A549 A549
[rep.] [rep.] [rep.] [rep.]
21,033 21,033 21,033 21,033
10 11
9 10
8 9
7 8 11
6 7 31 2 4
5 6 7 92 2 5
4 5 19 192 14 21
3 4 58 396 43 60
2 3 157 748 199 222
1 2 691 1,518 759 779
-1 1 12,062 7,830 12,325 12,754
N -2 -1 544 1,951 615 652
S |3 -2 23 718 31 69
-4 -3 3 330 5 7
-5 -4 143 1
-6 -5 72
-7 -6 34
-8 -7 8
-9 -8 1
-10 -9 1
-11 -10
total 13,564 14,076 13,996 14,573
total(%) 64.49% 66.92% 66.54% 69.29%
Log2 932 2,988 1,019 1,091
-1<Log2 <1 12,062 7,830 12,325 12,754
Log2 - 570 3,258 652 728
Log2 6.87% 21.23% 7.28% 7.49%
-1<Log2 <1 88.93% 55.63% 88.06% 87.52%
Log2 - 4.20% 23.15% 4.66% 5.00%
-0.055 -0.072 -0.046 -0.065
0.014 -0.018 0.012 0.006
0.708 1.736 0.708 0.755
5 Gene Ontology
(a) THP1, 6h, up-regulated
Term Count_% PValue List Total Pop Hits Fold  Bonferroni FDR
G0:0006954 inflammatory response 56 625 197E-14 766 379 3.24 6.61E-11 3.58E-11
G0:0006986 response to unfolded protein 18 201 115E-12 766 42 940 3.87E-09 2.10E-09
G0:0043066 negative regulation of apoptotic process 51 569 7.34E-09 766 455 246 247E-05 1.34E-05
G0:0045926 negative regulation of growth 10 112 494E-08 766 19 1154 166E-04 9.01E-05
G0:0042981 regulation of apoptotic process 29 324 451E-07 766 213 298 152E-03 8.22E-04
G0:0043547 positive regulation of GTPase activity 54 6.03 490E-07 766 565 210 1.65E-03 8.93E-04
G0:0071294 cellular response to zinc ion 9 100 B8.64E-07 766 19 10.38 2.90E-03 1.58E-03
G0:0042026 protein refolding 8 089 185E-06 766 15 1169 6.21E-03 3.37E-03
G0:0032496 response to lipopolysaccharide 23 257 5.44E-06 766 164 3.07 181E-02 9.91E-03
G0:0043491 protein kinase B signaling 10 112 1.16E-05 766 33 6.64 3.83E-02 2.11E-02
(b) THP1, 6h, down-regulated
Term Count % PValue _List Total Pop Hits Fold  Bonferroni FDR
G0:0006364 rRNA processing 41 744 856E-22 475 214 6.77 169E-18 1.47E-18
G0:0000462 maturation of SSU-rRNA from 9 163 220E-06 475 32 994 434E-03 3.78E-03
tricistronic rRNA transcript (SSU-rRNA, 5.8S rRNA,
G0:0042273 ribosomal large subunit biogenesis 7 127 550E-05 475 25 990 1.03E-01 9.43E-02
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5 Gene Ontology

(c) THP1, 24h, up-regulated

Term Count_% PValue List Total Pop Hits Fold  Bonferroni FDR
G0:0006954 inflammatory response 120 424 321E-17 2462 379 216 190E-13 6.22E-14
G0:0060333 interferon-gamma-mediated signaling 34 120 150E-10 2462 71 327 8.87E-07 2.90E-07
pathway

G0:0006955 immune response 108 382 328E-09 2462 421 175 194E-05 6.35E-06
G0:0060337 type | interferon signaling pathway 30 1.06 4.03E-09 2462 64 320 2.39E-05 7.80E-06
G0:0032496 response to lipopolysaccharide 53 187 224E-08 2462 164 220 1.33E-04 4.34E-05
G0:0045087 innate immune response 105 371 B853E-08 2462 430 167 5.05E-04 1.65E-04
G0:0071222 cellular response to lipopolysaccharide 40 141 103E-07 2462 113 241 6.09E-04 1.99E-04
G0:0045766 positive regulation of angiogenesis 40 141 1.75E-07 2462 115 237 1.04E-03 3.39E-04
G0:0043547 positive regulation of GTPase activity 127 449 5.02E-07 2462 565 153 297E-03 9.72E-04
(G0:0030168 platelet activation 39 138 530E-07 2462 115 2.31 3.14E-03 1.03E-03
(d) THP1, 24h, down-regulated

Term Count % PValue _List Total Pop Hits Fold  Bonferroni FDR
G0:0070125 mitochondrial translational elongation 43 141 589E-13 2673 85 318 3.45E-09 1.14E-09
G0:0070126 mitochondrial translational termination 42 138 492E-12 2673 86 3.07 2.88E-08 9.52E-09
G0:0055114 oxidation-reduction process 146 478 265E-08 2673 592 155 155E-04 5.12E-05
G0:0006364 rRNA processing 64 210 4.11E-07 2673 214 188 240E-03 7.95E-04
G0:0042384 cilium assembly 42 138 1.72E-06 2673 124 213 1.00E-02 3.33E-03
G0:0030705 cytoskeleton-dependent intracellular 11 036 1.30E-04 2673 18 384 533E-01 251E-01
transport

G0:0043434 response to peptide hormone 18 059 231E-04 2673 44 257 7.42E-01 4.47E-01
G0:0060070 canonical Wnt signaling pathway 27 0.88 3.43E-04 2673 83 2.04 8.65E-01 6.61E-01
(e) A549, 6h, up-regulated

Term Count_% PValue List Total Pop Hits Fold  Bonferroni FDR
G0:0006986 response to unfolded protein 16 164 792E-10 844 42 758 260E-06 1.44E-06
G0:0000122 negative regulation of transcription from 74 759 7.16E-09 844 720 2.04 2.35E-05 1.30E-05
RNA polymerase |l promoter

(G0:0045944 positive regulation of transcription from 84 862 178E-06 844 981 170 5.82E-03 3.23E-03
RNA polymerase |l promoter

G0:0045892 negative regulation of transcription, 50 513 555E-06 844 499 199 1.81E-02 1.01E-02
DNA-templated

G0:0007264 small GTPase mediated signal 30 3.08 174E-05 844 246 243 555E-02 3.16E-02
G0:0035914 skeletal muscle cell differentiation 12 123 241E-05 844 49 487 7.61E-02 4.38E-02
G0:0043065 positive regulation of apoptotic process 33 338 489E-05 844 300 219 1.48E-01 8.89E-02
G0:0045444 fat cell differentiation 14 144 6.16E-05 844 73 382 1.83E-01 1.12E-01
G0:0006351 transcription, DNA-templated 134 1374 137E-04 844 1955 136 3.62E-01 2.48E-01
G0:0045599 negative regulation of fat cell 10 103 194E-04 844 42 474 471E-01 3.52E-01
differentiation

(f) A549, 6h, down-regulated

Term Count % PValue _List Total Pop Hits Fold  Bonferroni FDR
G0:0051301 cell division 41 651 765E-12 556 350 3.54 1.74E-08 1.33E-08
G0:0007067 mitotic nuclear division 34 540 9.14E-12 556 248 414 2.08E-08 1.60E-08
G0:0006334 nucleosome assembly 19 302 7.01E-08 556 119 482 159E-04 1.22E-04
G0:0000070 mitotic sister chromatid segregation 9 143 B891E-07 556 25 10.87 202E-03 1.55E-03
GO0:0007062 sister chromatid cohesion 16 254 142E-06 556 103 469 322E-03 247E-03
G0:0000183 chromatin silencing at rDNA 10 159 240E-06 556 37 816 5.43E-03 4.19E-03
G0:0006260 DNA replication 19 302 376E-06 556 155 3.70 8.51E-03 6.56E-03
G0:0006335 DNA replication-dependent nucleosome 9 143 7.06E-06 556 32 849 159E-02 1.23E-02
assembly

G0:0007059 chromosome segregation 12 190 129E-05 556 68 533 2.89E-02 2.26E-02
G0:0032200 telomere organization 8 127 207E-05 556 27 895 459E-02 3.61E-02
(9) A549, 24h, up-regulated

Term Count_% PValue List Total Pop Hits Fold  Bonferroni FDR
G0:0043065 positive regulation of apoptotic process 38 359 105E-06 878 300 242 3.37E-03 1.91E-03
G0:0000122 negative regulation of transcription from 67 633 574E-06 878 720 178 1.82E-02 1.04E-02
RNA polymerase Il promoter

G0:0030308 negative regulation of cell growth 20 189 160E-05 878 121 316 4.99E-02 2.90E-02
G0:0006986 response to unfolded protein 11 104 458E-05 878 42 501 137E-01 8.31E-02
G0:0006351 transcription, DNA-templated 139 1314 116E-04 878 1955 136 3.09E-01 2.09E-01
G0:0035914 skeletal muscle cell differentiation 11 104 184E-04 878 49 429 4.45E-01 3.33E-01
G0:0006954 inflammatory response 38 359 192E-04 878 379 192 4.60E-01 3.49E-01
G0:0001666 response to hypoxia 22 208 255E-04 878 172 245 558E-01 4.61E-01
G0:0045926 negative regulation of growth 7 066 301E-04 878 19 705 6.19E-01 5.44E-01
G0:0071294 cellular response to zinc ion 7 066 3.01E-04 878 19 7.05 6.19E-01 5.44E-01
(h) A549, 24h, down-regulated

Term Count_% PValue _List Total Pop Hits Fold  Bonferroni FDR
G0:0001525 angiogenesis 23 332 193E-05 606 223 2.86 5.57E-02 3.47E-02
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