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Fig. 1 Scatter plot between wor and wugy attributed to drug
treatment. Red and blue arrows represent distinct
controls and drug treatments, and diversity among
drug treatments, respectively. (1) Alendronate, (2)
APAP, (3) Aripiprazole, (4) Asenapine, (5) Cisplatin,
(6) Clozapine, (7) Dox, (8) EMPA, (9) FivePercentSu-
crose, (10) Lenalidomide, (11) Lurasidone, (12) Olan-
zapine, (13) Repatha, (14) Risedronate, (15) Sofosbu-
vir, (16) Teriparatide, (17) WT.No.treated, (18) 5per-
centCMCO0.25percent Tween80.
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Fig. 2 Singular value vectors, ug, j, attributed to tissues. u1;: no tissue specificity. uao;:
Brain, Eye, Pituitary, and Testis, thus mostly neuron-specific. wus;: Parotid-
specific, usqj: Heart and SkMuscle, thus muscle-specific, us; and ug;: stomach
and pancreas, thus, gastrointestinal-specific.
K1 (1 =24,56DFD G(l1,2,1,04) & G({1,3,1,44)
Table 1 G([l, 2, 1, 54) and G([l, 3, ].7 f4) for fl = 2, 4, 5, 6.
£ 2 4
s G(2,2,1,44) G(2,3,1,44) G(4,2,1,44) G(4,3,1,4)
1 131.248442 19.7819438 —98.4348019 -13.488228
2 —173.243689 —23.9915660 —4.8528076 1.113899
3 —11.859738 —-3.2551088 —0.1596504 —1.116396
4 13.669561 2.4373120 —81.3734282 36.838277
5 26.610843 —-0.3136913 —22.2440356 9.820737
6 —1.275395 45339065 -1.3753621 -5.318282
7 —18.306263 159791077 21.3673134 —11.230437
8 20.891762 26.5918473 3.9733331 —7.152480
9 21836494 16.1461476 9.2972447 22325629
10 11.717415 —12.8960548 1.4137802 —7.748038
&4 5 6
£ G(5,2,1,44) G(5,3,1,44) G(6,2,1,44) G(6,3,1, {5)
1 97.897860 —42.9481806 72.181307 27.3218396
2 9.267391 4.5503920 3.780884 6.3881436
3 —3.744432 0.2003586 2.340165 -0.2130656
4 1.648558 3.4031386 —9.812308 28751439
5 93.027741 -56.9322793 6.435061 8.5776220
6 —57.463765 23.2247109 —19.332016 34,1868710
7 28.276681 —26.9479131 30.604535 -18.8319412
8 12884351 —13.8270607 1.798188 —10.6484624
9 —5.885058 1.0216563 9.581512 0.3507831
10 16683762 3.7893181 —14.429706 —4.7985105
Values in bold correspond to those of £45 used for gene selection with ug,j.
(© 2021 Information Processing Society of Japan 3
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Table 2 Statistical tests for distinct expression between the specified tissues and other

tissues, and between drug treatments and controls.

Tissue # of Specified

specificity Genes tissues

Neuron 18 Brain, Eye,
Pituitary,
Testis

Muscle 51 Heart,
SkMuscle

Gastrointestinal 97 Pancreas,
Stomach

128

TUVIABRERWEHMAL FBICE TS ERBRIRETE
ENBIEFORY K, Neuron: ug; TEENIEEFTH
#BREBIND, Muscleuy; CERENCEBELRFCTHRERRE
BIXN3, Gasl/Gas2:us; & ug; CEENIZEETFTHIES
REBIND,

Fig. 3

Venn diagram of genes selected by TD-based unsuper-
vised FE. Neuron: genes associated with ug;, which is
supposed to be neuron-specific. Muscle: genes associ-
ated with u4;, which is supposed to be muscle-specific.
Gasl and Gas2: genes associated with us; and uej, re-
spectively, which are supposed to be gastrointestinal-

specific.
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Table 3 Enrichment analysis for “Disease Perturbations from GEO up” and “Disease
Perturbations from GEO down” by Enrichr.

Disease perturbations from GEO up

Term Overlap P-value Adjusted P-value
Neuron-specific genes
Amyotrophic lateral sclerosis DOID-332 mouse GSE3343 sample 685 5/138 1.16 x 1077 9.72 x 1078
Retinitis Pigmentosa C0035334 mouse GSE128 sample 33 5/338 9.57 x 107 401 x 1072
Muscle specific
Polycystic Ovary Syndrome C0032460 human GSEB798 sample 292 21/306 2.87 x 10728 241 x 10722
Polycystic ovary syndrome DOID-11612 human GSES157 sample 880 21/325 1.03 x 1072 4.32 % 10722
Insulin Resistance DOID-9352 human GSE36297 sample 581 20/290 452 x 1072 1.26 x 1072
Neurogenic Muscular Atrophy C0270948 rat GSE2566 sample 396 18/208 1.98 x 10-28 4.15 x 1021
Nemaline myopathy DOID-3191 mouse GSE3384 sample 976 15/150 1.65 x 10720 2.77 x 10718
Psoriasis DOID-8893 mouse GSE27628 sample 822 18/346 2.06 x 10-19 2.88 x 10-17
Nemaline Myopathy C0206157 mouse GSE3384 sample 160 16/276 5.20 % 10-18 6.24 x 10-18
Muscular Dystrophy C0026850 mouse GSE2507 sample 405 16/278 5.84 % 10-18 6.13 x 1018
Cystic fibrosis DOID-1485 mouse GSE3100 sample 1057 17/344 591 x 10-18 551 x 1016
COPD - Chronic cbstructive pulmonary disease C0024117 human GSE475 sample 343 16/289 1.00 x 1017 9.11 % 101
Disease perturbations from GEO down
Term Overlap P-value Adjusted P-value
Gas1 genes
Pancreatitis DOID-4989 mouse GSE3844 sample 513 36/238 9.21 x 1074 7.73 x 10742
Skin squamous cell carcinoma DOID-3151 human GSE2503 sample 627 37/373 524 x 107% 2.20 % 107%
Pancreatic ductal adenocarcinoma DOID-3498 mouse GSE53659 sample 639 26/101 1.24 % 1038 3.48 x 103
Pancreatic invasive intraductal papillary-mucinous carcinoma DOID-8150 human 31/248 1.21 x 107% 2,54 x 1079
GSE19650 sample 610
Cystic fibrosis DOID-1485 mouse GSE769 sample 1058 32/288 3.92 x 10-%8 6.58 x 10728
Acute pancreatitis CO001339 mouse GSE3644 sample 376 28/188 233 x 1073 3.26 x 1079
Cystic Fibrosis C0010674 mouse GSE769 sample 428 31/275 3.34 » 10~ 4.00 x 1032
Chronic phase chronic myelogenous leukemia DOID-8552 human GSESS50 sample 456 30/270 7.05 x 107% 7.40 x 107%
Invasive ductal carcinoma DOID-3008 human GSE21422 sample 606 31/304 8.00 x 10-% 7.54 x 107%
Eczema C0013595 human GSEED12 sample 268 26/163 1.06 x 10732 8.87 x 10731
Gas2 genes
Skin squamous cell carcinoma DOID-3151 human GSE2503 sample 627 51/373 9.37 x 10758 7.86 x 10752
Pancreatitis DOID-4889 mouse GSE3644 sample 513 45/238 1.14 x 1075 4,77 % 1092
Systemic lupus erythematosus DOID-8074 human GSE10325 sample 621 43/210 9.36 x 10~5¢ 2,62 x 10-%1
Systernic lupus erythematosus (SLE) DOID-8074 human GSE36700 sample 512 47/294 1.50 x 1058 3.15 x 10-51
Invasive ductal carcinoma DOID-3008 human GSE21422 sample 606 44/304 5.90 x 10-48 9.90 x 10~
Eczema C0013595 human GSEB012 sample 268 37/163 7.47 x 1048 1.04 x 10-4°
Malignant Melanoma C0025202 human GSE3189 sample 117 41/250 6.76 x 10747 8.09 x 107%
Chronic phase chronic myelogenous leukemia DOID-8552 human GSES550 sample 456 414270 1.91 x 1074 2,00 x 1074
Sickle Cell Anemia CO002895 human GSE9877 sample 109 37H97 1.61 x 1074 1.50 x 10742
Actinic keratosis C0022602 human GSE2503 sample 350 46/429 4,69 x 107 3.94 x 10742

Diseases in bold correspond to those related to specific tissues. Up to the top 10 ranked terms are shown.
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Table 4 Previously reported drug effects on neuron (brain and eye), muscle and pan-

creas tissues. (*): Reported side effects.

Tissue types

2021/11/30

Drugs Neuron Muscle Pancreas or Stomach
Alendronate Brain calcification [7] Muscle mass [8] Pancreatitis [9]
Acetaminophen Brain [10] Skeletal muscle [11] Pancreatitis [12]
(APAP)
Aripiprazole Brain Activation [13] Muscle spasms (*) Pancreatitis [14]
Asenapine Cognitive and  Muscle rigidity(*) —

monoamine dys-

function [15]
Cisplatin Prefrontal cortex [16] Muscle atrophy [17] Pancreas [18]
Clozapine Brain [19] Myotoxicity [20] Pancreatitis [21]
Doxycycline Brain [22] Smooth Muscle [23] Acute pancreatitis [24]
Empagliflozin Neurovascular unit Muscle  sympathetic  Pancreatitis [27]

and neuroglia [25] nerve activity [26]
Lenalidomide Memory loss [28] Muscle cramp [29] Pancreatic cancer [30]
Lurasidone Acute schizophre- ~ Muscle(*) —

nia [31]
Olanzapine Brain stem [32] Acute muscle toxic- Pancreatitis [34]

ity [33]

Repatha — Muscle-related statin —
(Evolocumab) Intolerance [35]

Risedronate (actonel) Ocular myasthenia [36]

Sofosbuvir Ocular surface [39]

Teriparatide —

Muscle weakness [37]

Myositis [40]
Muscle Cramp [42]

Gastrointestinal
cer [38]
Pancreatitis [41]

Pancreatitis (*)
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