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(Sirota, Butte 2011)

- NCBI
- c-Map& U B1-1640EHl - tEHD
FRFEMEGFRIREIOO7M4L
RE-ZXECTHEUMR T ZEHE
. ‘f'J16ooo%HODJ§,U EXIM D 26645 A
B. FHULIERENEER)HY
- 100K EMN, 53&%ED

\EE (164K L &

- GEONBH100FEBD T+~ F ¥ 7 &5

EINOEZRE-S-{ P23 -3

Drug group

Drugs

PI3K inhibitors
H3P20 inhibitors

Drugs with most indications Dis: with most indications

LY¥-294002 and wortmannin

Geldanamycin, raloxifens, maonorden,

Vorinostat HDACBH%%“ 21 Transitional cell 95 and sodium phenylbutyrate
cardnoma HDAC inhibitors Vorinostat, HC toxin, and
Gefitinib 18  Melanoma 79 trichostatin A
HC toxin 18 Cardiomyopathy 73 Salicylate Sulfasalazine, mesalazing, and
Colforsin 17 Adenocarcinoma 72 anti-inflammatory agents acetylsalicylic acid
of lung
17-Dimethylamino-geldanamycin 16 Multiple benign 68
melanocytic nevi Canonical Noncanonical
Trichostatin A 16 Sguamous cell 67 —
—_— carcinoma of lung Cancers Crohn's disease and lung transplant
3-Hydroxy-oi-kynurenine 15 Malignant neaplasm 56 Ulcerative colitis and Crohn's disease  Polycystic ovary and glioblastoma
of stomach Cardiomyopathy and cancer
5114445 15 Dermatomyositis 63
Dexverapamil 15 Ma;gmnulmmesmhelicma 53 AFQIOTFL A-403TF
(RBFEL)

Prochlorperazine 15 Primary cardiomyopathy 48

(Sirota, Butte 2011)
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Significant drug chusters. Drugs were clustered in an unsupervised
manner by their predicted therapeutic score across 100 diseases (see Fig. 34).  supervised manner according
across Hd'ugmrrm.rldstﬁeﬁg.
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Significant disease clusters. Diseases were clustered in an un-
Mprecictedﬂ\e rapeutic response
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=B (disease-disease) 645 #i

POS HIV GF

(Hu, Agarwal, 2009)

(2 virus disease
CaPD (3 parasitic diseases

ry bIT—5H

neoplasms
0 musculoskeletal
C6 digestive

(7 stomatognathic

ﬁ%' % (disease'drug) 5008 #8 . Em?',sema ® (g respiratory tract
3 - ¥ (drug-drug) 164,374 #H Hiy 4 NS SR 0f) nervous system
Endometﬂosla B BE. T PDC / male urogenital
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X REER (Shlbataetal 2016)

- EFEMELABRERENELIC 1&L‘#f”'ﬁ'<f'l$‘ﬁﬂ%r
(diabetic retlnopathy) DEFNIER

A

—  Signature revisionj% %1%

- EERENEBEGCTER

GEON L ERRMEMIBEDEEFRR IO T 7ML
% IN%E (GSE53257)

XHHE 165 > TILDEEH

206:8 15 F & HEsignature ZHETE
— 130 up-regulated
— 76 down-regulated genes

~ CcMAPE YKRELBBESOREARENRBEEZRTYT
SHEBRERNEER

~  1600#D M TITHD<ER - ERISHEE. TD
PTHIIFMNEEODES

—~ FDR (qfi) <0.005

— thapsigargin (score -0.983, p-value 0.00002),
BITANFY (DRAKR FLRAFHE)

— alprenolol (score -0.892, p-value 0.00026),

|onom?/cm (score -0.896, p-value O. 00208R
pheny propanolamine (score -0.814, p-value 0.00219)

—  thapsigargin : endoplasmic reticulum (ER) X k LA
F%'—?l_- ER stress I& NF-kB % EH1E

- #J*J?rri"ﬁﬁi{"!ixﬁﬂ’]l [ RAE RIS

—  NF-kB [& the unfolded protein response (UPR) Tl
HENTWNS.

—  ERstress N DORIEDFHNEIZZIIDATEEEL B S

3 100%+

TORE

AernAn@
a%:rxm;o °
"5 PUNH— mm\ecmm Qua ®A ,oj,;,,?:m
aa BT DSM’M M’; —
A % ) OFE >
i flnC".::};:\ MRSA rwn”ommwsn o;::w‘“
SO% 22000s0000000n RN R el M- nonemccnmnninanesass et ninei s ndassess
= aa&g%%ﬁ?gg::::mm o MIRE
B masng 50‘3’:‘,‘;‘{ ::::;moga 0 7u8
10X BB ROF ROV
PR s SEERE apERE
o% 10% 20% 30% 40% 50% 60% 70% 80% 0% 100%
4 794 T O RIREME
RERREREEODRIEMHILEY
FH SCORE p 1@
1 thapsigargin -0.983  0.00002
2 alprenolol -0.892 0.00026
3 ionomycin -0.896  0.00208
4 phenylpropanolamine -0.814 0.00219
5 etiocholanolone -0.621 0.00961
6 kinetin -0.72  0.01249
7 triflupromazine -0.706 0.0155
8 vanoxerine -0.681 0.02274
9 cicloheximide -0.657 0.03185
10 khellin -0.579  0.03975
11 rotenone -0.625 0.04852
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LINCS (library of Integrated network-based cellular signatures)
— GE-HTS(gene expression high throughput screening)® 1 2
- E® (kE&WHm Zz5ZMRHRENL T, HRMRB[EZHEIT S
— B FEEZTIE>ZZ0FIE  signature
—  CMAP (2006, Lamb)IZEER TR 47— )L K (Duan, 2014)

CMAPIL. 4 DD#ERERFI~13001L &Y FDARERIZEH|
Micro array (MRNA) Affymetrix U 113 Ci&E 1z FRIFAE
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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
| |UBE2S 0.5000 PD0332991.2 um 24 h MDAMB231 LIP001 !
: FA’U’S“A . . 1
! FGFR1 0.5000 PD0332991 .10 um 24 h MDAMB231 LJP001 |
1 |PAXIP1 . | _
' |spARC 0.5000 PDO 110 um 24 h MCF10A LJP001 : %Eﬁ#'\")/\xﬁm
| [SNRPA1 0.5000 Aminopurvalanol A 10 ym—24-002 ~nssan !
i |ADAMTS1 8

. [Erese

i |PFKP ‘

. |BTG2 0.4800 PD0332991.2 um 24

. |CDK16

i PD0332991.10 um 24

' |ERREI 0.4800 PDO3 1.10 um

i |ARPC4 0.4800 MLN 10 um 24

: i 2-(6 6-dimethoxy-3-0»

: clear clear 0.4800 ienylcarbamoyliphen

| 310 um 24 h Al

E Y Up ' Down

: Search Example Enrichr Showlng 110 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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— WEYE D FIEMNDER
- Virtual screening & &R ¢

—~ WYL EWIZT 50 5 REE

— %45l : ChEMBLIZX$9 %deep learning
- 13 M L& E (ECFP12), 1.3M 1t &%, 5k ZEHI1ZH
- Ligand-based #ZE#F 8, 77D FAl;E & AUCLLER
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Figure  Hierarchical nature of fingerprint features: by 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.
1IVLJOUV

ECFP(chemical substructure: Enhanced cyan fluorescent)
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"Massively Multitask Networks for Drug
Discovery"

Softmax nodes, one per dataset
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Hidden layers
1-4 layers with 50-3000 nodes

Fully connected to layer below, rectified linear activation

Input Layer
1024 binary nodes

Massively Multitask Networks
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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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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:
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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;
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