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Gene Set Enrichment Analysis (GSEA)
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Table 1. Drugs and diseases with the most indications.
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Drugs with most indications

Diseases with most indications

Drugs

Vorinostat H DACBH%ﬁI]

Gefitinib
HC toxin
Colforsin

17-Dimethylamino-geldanamycin

Trichostatin A
3-Hydroxy-ou-kynurenine

5114445

Dexveraparmil

Prochlorperazine

pa |

18
18
17

16

Transitional cell
carcinoma

Melanoma
Cardiomyopathy

Adenocarcinoma
of lung

Multiple benign
melanocytic nevi

Squamous cell
carcinoma of lung

Malignant neoplasm
of stomach

Dermatomyaositis

Malignant mesothelioma
of pleura

Primary cardiomyopathy

95

79
73
72

68

67

66

63
53

48

(Sirota, Butte 2011)

anti-inflammatory agents

L¥-294002 and wortmannin

Geldanamycin, raloxifene, monorden,

and sodium phenylbutyrate

Vorinostat, HC toxin, an d
trichostatin A

Sulfasalazine, mesalazine, and
acetylsalicylic acid

Crohn's disease and lung transplant

Ulcerative colitis and Crohn's disease  Polycystic ovary and glioblastoma

Disease gene expression signature Drug gene expression profile

Reference database of drug gene expression

Drugs

Disease gene expression signature

Disease-drug scores

W
disease
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(Hu, Agarwal)
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--- LINCS Canvas Browser ---

Gene Lists Top 50 Concensus Experiments (Down/reverse)
i Up List Down List Overlap Info (Perturbation, Dose, Time, Cell, Batch) i
| [EEF1A2 0.5000 Tyrphostin AG 1478 56 78 um 24 h A375 CP i
| [UBees 0.5000 PD0332991.2 um 24 h MDAMB231 LIP001 !
: FA’U’S“A . . |
! FGFR1 0.5000 PD0332991.10 um 24 h MDAMB231 LJP001 :
1 |PAXIP1 - |
' |spARC 0.5000 PDO 1.10 um 24 h MCF10A LJP001 :
| [SNRPA1 0.5000 Aminopurvalanol A 10 ym—24-002 ~nssan !
i |ADAMTS1 8

i |EIF4EBP1 0.5000 o : oldf:lir:zr;f?::r:\;

i |PFKP ‘

. |BTG2 0.4800 PD0332991.2 um 24

. |CDK16

! PD0332991.10 um 2,

i |ERRFI1 0.4800 PD0332991.10 ym

i |ARPC4 0.4800 MLN 10 um 24

e 2-(6.6-dimethoxy-3-0)

: clear clear 0.4800 ienylcarbamoyl)phen

| 310um 24 h A

E ¥ Up Down

! Search Example Enrichr Showing 1 to 10 of 47 entries

| Aggravate Reverse

contrast: Select a cell line:
[T i
. : 3 Select a batch:
Avg. Z-score: L0,

Multiple Selections: | ]
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(Goh,Barabasi et al.)
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Back Propagation (1986 Rumelhart)
ZFEFLVWHANEDREZHEMES
ELTEADEICLY., REICH
BRBELTILSE. REMICEL
WHANEONEESIZT B,
HRERBEEZA DT EFE LS,
CDFEBEHEIZZ. REBTE
(BEE) MMEDNS, HABA
HFE5DEVN/ —FOEANEE,

TMDU



Deep Learning [Z& %
AT HIREEdn

c HEHRFEDOMNEFTORESR
~ TZEmdHlY FE
c DEXNROBFHEEFEZESZFERM (A) ZHEE
- Deep LearningD FE aptE

— [ZEh7E L=E
s MRDFHARIBONRZOERFHE=EEXEH LFAS
ANERE
5z Tl
A HRIR 1 —D>
K 0) s
%ﬁfﬁéa ‘IF N 2 BHER2—> A ™ Klz/
) i kIR 3—> (FEEM) =
B IR 4 ——D
DLEE
Deep T — HER 1
> RHEEH 2 _
Learning ,)I_l —> B i > > 3
> kR4

TMDU



DLOFEA R Autoencode 1

- WRICEFLZRNENEFHEZESBEHFEIEDRE
° %&:a(Ab&*ﬁu¢ﬁ%%ﬁbfﬁif§é#€

1T

© RRZEMSNTARMIZETT S

S>TERETETICHRNTREEZERRT S
—NENGREEZRET

AAXEERLCIZT S




DLODE# | Autoencode 2

- BEZLICACHELEEZETSOTHRIETHLEADS
— £BHET racH#s{tl oFLETF (autoencoder stack)
- E—REBTEEL-BEEEZE > TROBEZEIOTERDHEE
MELND
- BHAURBEBMESEHLUDITS1=6 THEbHYFE] NREICHE,
- BFFEHEICE D TINETTOEEFEDRERRAZRAMRLT-
— WNEMNLTEEEIC & SEENIERE
- A TBREORMEH] ZHRAT-ERDIER
— 7T 7Gol NERICEVFTEDAAIZED

E mREE Pharmacophore Dt
20 up N, T — W g
U8

""""""""""""""""""""" TMDU




Deep Learning® &I ZE A

TMDU



Deep learning: BIZEN 5 DEE

- RIZEZK SRR
~ F514%F, $91000EM %A 5 EH
— izt S n=FHEDF D
— BIRICEDCITHM - X FEER L =L
- Kaggle (T—4 Y4 TURGEREE)[“Mercktt A &
Molecular Activity Challenge (2012).
~ 157 =3ty F L RLG-EEEEHEEAD T -2 Z2FE LT
BENO N FOEYFHEEZFRTLETILOREITA R
— BRILT=FTIlIZdeep learning ZAWLV=ETIL
» Google in collaboration with Stanford (2015)
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- Ligand-based #Z289F 81, 778D FAli% & AUCLEER
- Deep learning: SVM, k-nearest nb, logistic[EllF & VY E{iL
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Figure  Hierarchical nature of fingerprint features: b}r ombining the ECFP features we can build
n:;ax:u e centers. By pooling pe cific reactive centers to T.hr:rw obtain a pharmacophore that en-

pﬁpham'll cal effect.
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ECFP(chemical substructure: Enhanced cyan fluorescent)
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DrugBuank Version S0
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FRIFER

Target disease

Top 25 genes for pmentlal novel drug target f::-r atarget disease

Anti-Alzheimer's disease

Anti-Anxiety

Anti-Rheumatoid

Anti-Breast Cancer

. Anti-Colorectal

Anti-Pancreatic

Anti-Melanoma

HSP30AA1; UBB; DHRS3, SCTR; ADO
Chorf47; NR4A1
SHC1; NFKB1: RELA: ID2: RAC1: SRC:

1A, HE—F‘GE F'F-.RDE.F'. ELNH PHH.CI ‘r'E51 F'F“F'ECA

SLC2245; GRASP: KIT: SLC22A4; EFH co SOC81(iJAK/STAT pathway Z 4t

LTHA FHA Y DOREEEHS
wf . SPAREER O H I % HI1

Hﬂ.ﬂﬂ.?, | I TEN=Ct TOFT IS
[Reviow | Cel | iy r.l;-:;:{fﬁgﬂ: HRAS; PLCGT;
SOCS1 and SOCS3 in the control of e o I
CNS |mmun|ty TH2, DSCCT; TAFY; AlF1;
l LZ; NSMCE4A; ASPH;
Brandi J. Baker, Lisa Nowoslawski Akhtar and Etty N. Benveniste
Department of Cell Biology, The U::;:i:qif:r:b;n.a at Birmingham, Eirmirjgham, AL 35294-0006, USA MPI H r|'1 EEE: FEN 1:
HNHHPF'I. Trends in Immunology Vol.30 No.8 NF‘I MU':1 LMNE'1 E'DE1 :
PSEN1; P

IERIIZ L= AN,

STAT1/3
SO'CS3
STAT1/3
LAL. SOCSLIZFLERDEEFHENT, COTHRDEEGEF 255

RETFEESIZERVEDLEZIAND,

.............
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Table 3. Predicted repositionable drug candidates

Target disease

Anti-Alzheimer's disease
Anti-Anxiety

Anti-Rheumatoid

Neuroscience 304 (2015) 316-327

I. LONSKAYA,“ M. L. HEBRON, ®
R. S. TURNER" AND C. E.-H. MOUSSA **

# Department of Neurology, Laboratory for Dementia
and Parkinsonism, Georgetown University Medical
Center, Washington D.C. 20007, USA

b Department of Neurology, Memory Disorders Program, Georgetown
University Medical Center, Washington D.C. 20007, USA

Candidate repositionable drug

Imatinib; Marimastg® Nilotinib@Regorafenib; Sorafenib; Tamoxifen; Urokinase

3-Methylfentanyl; Agomege

Aripiprazole; Bromocripti
Chlorpromazine; Coagul
Drotrecogin alfa; Ethylmg
Hydromorphone; Imatinil
Lisuride; Loperamide; Lg
Methotrimeprazine; Ming
Oxycodone; Oxymorpho
Quetiapine; Regorafenib
Sufentanil; Suramin; Thi
Acetylcholing; Adenosins
Azidocillin; Benzylpenicil
Cyclacillin; Desipramine]
Furosemide; Grepafloxa
bromide; L-Arginine; L-C
Methamphetamine; Niad
Pentoxifylline; Probene

NILOTINIB AND BOSUTINIB MODULATE PRE-PLAQUE ALTERATIONS
OF BLOOD IMMUNE MARKERS AND NEURO-INFLAMMATION IN
ALZHEIMER’S DISEASE MODELS

S. T. SELBY, ®

Ine; Amitriptyline; Amoxapine; Antihemophilic Factor; Apomorphine;

e; Buprenorphine; Butorphanol; Cabergoeline; Canakinumab; Captopril;

ion Factor IX; Codeine; Dextromethorphan; Dextropropoxyphene; Dopamine;
phine; Etorphine; Fentanyl; Halothane; Hirulog: Hydrocodone;

Ketamine; Ketobemidone; L-DOPA; Lepirudin; Levallorphan; Levorphanol;
apine; Marimastat; Melatonin; Menadione; Methadone; Methadyl Acetate;
ycline; Morphine; Naloxone; Naltrexone; Nilotinib; Olanzapine; Ondansetron;
e, Paliperidone; Pergolide; Pethidine; Pramipexocle; Promazine; Propiomazine;
Remifentanil; Remoxipride; Risperidone; Ropinirole; Rotigotine; Sorafenib;
hylperazine; Ziprasidone

Amiloride; Aminchippurate; Aminophylline; Amphetamine; Ampicillin;

. Cefalotin; Cefdinir; Cefixime; Cephalexin; Choline; Cimetidine; Clonidine;
Diphenhydramine; Dopamine; Dyphylline; Enprofylline; Epinephrine;

n; Histamine Phosphate; Imatinib; Imipramine; Insulin, isophane; Ipratropium
rnitine; Levofloxacin; Lidocaine; Liothyronine; Lomefloxacin; Mepyramine;

; Nicotine; Nilotinib; Norepinephrine; Norfloxacin; Ofloxacin; Oxtriphylline;
- Procainamide; Quinidine; Quinine; Regorafenib; Rifabutin; Secretin;

BHEENREORNAFI THLS=AFZINTILYNAI—DDREX|E L TGEFE

TgAPP+DMSO TgAPP+Nilotinib

TNFa IL-2 ““‘“"

IL-1a IL-3
Blood Q‘ § > Blood e

L6 IL-10 ((u

TgAPP+Bosutinib

. VEGF Blood Q
IFNy It 10 .8 cxscu

CX3CL1
e

CX3CL1

CXICRL

IL 10
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