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Abstract

Obijectives: Development of a new medication is not an easy task, as it is not only financially costly but also
very time consuming without any guarantee of success. Information for medications is well-accumulated due
to technological advances, especially IT technology. This information has allowed research to be conducted
regarding the repositioning of drugs for the new uses based on the side effect information of existing
medications. We examine effectiveness and safety of off-label use of existing drugs for rare diseases using
Bioinformatics techniques. Some drugs used for the treatment of certain disease will be used for other

diseases with common shared genes.

Methods: Gene information associated with the diseases was collected from Genotator. Our research paired
authorized indication and off-label use of existing medication. We found shared genes in two pairs of diseases.
Protein-protein interaction networks consisting of shared genes were produced using STRING. The target
proteins, side effects, interacting agents, and structural information of each drug were collected from
DrugBank. Moreover, the drug-similarity network was generated using the Cytoscape.

Results: The research could confirm the association of drugs to be used between the diseases in a pair. Drugs
targeting the shared gene are already used for both diseases. Therefore, we can recommend a safe and
effective medicine for rare disease using this drug-similarity network.

Conclusion: We can confirm a potential for drug repositioning by studying common genes. Through this
research, we were able to investigate the possibility of the use of Bioinformatics in finding new utilization of

existing drugs.
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Table 1. Off Label used drugs for specific diseases

Generic name Indication Off-label use

Clonazepam Seizure, panic disorder Parkinsonism
REM sleep disorder
Tremor
Etanercept Rheumatoid arthritis Refractory acute GVHD(Graft versus
Psoriatic arthritis Host Disease)
Imatinib Acute lymphoid leukemia Fibrous-sclerous chronic GVHD
Chronic myeloid leukemia
Gastrointestinal stromal tumor
Leflunomide Rheumatoid Arthritis BK virus nephrosis after renal
Psoriatic arthritis transplantation
Methotrexate Neoplasms Chronic non-infectional ocular
Meningeal Leukemia inflammatory disease
Osteosarcoma
Rheumatoid Arthritis
Psoriasis
Misoprostol NSAID-induced gastric ulcer Postpartum hemorrhage
prophylaxis Cervical ripening procedure-
Hysteroscopy
miscarriage
Mycophenolate Organ transplant rejection prophylaxis Lupus
mofetil
Octreotide Acromegaly Necrotizing pancreatitis
Carcinoid syndrome Acute; neonate chylothorax
Metastatic; symptomatic treatment Metastatic neuroendocrine tumor
Rituximab Non-Hodgkin Lymphoma Refractory steroid-dependent nephrotic
Chronic Lymphocytic Leukemia syndrome in children
Rheumatoid Arthritis Focal Glomerulosclerosis Replases after
Wegener Granulomatosis Renal
Microscopic Polyangiitis Transplantation
Valacyclovir Viral infection Facial paralysis(Bell’s palsy)

This table is a summary of indication and off-label use of drugs.
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Methods
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2 &493sk3lal, tightness in the chest, chest pain, 3 1B SARE wAR = o2 Ay 9
chest pain or discomfort, chest tightness 2.2 ¥ & AeAdz 29 4 =g, wwA i 43 2
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Table 2. Shared genes in pairs of diseases

Pairs of disease Shared genes

Hypertension / SERPINAL, CTLA4, ACE, TNF, IL10, TGFB1, HLA-DRB1, LEPR,

Wegener Granulomatosis GHRL, LEP, CCR5, IL1B, MS4A2, CD40, CCL5, HLA-DPB1, IL1RN,
UCP2, PPARA, PPARG, NOD2, HLA-DQB1, C5, SERPINE],

SERPINAS, CIITA, F5, F2

Panic disorder / ABCB1, ACE, ACHE, AGTR1, ALDH2, APCE, AR, BDNF, CHAT,
Alzheimer CHRNAY7, CHRNB2, CLU, COMT, DRD3, GRIA1, GRIN2B, HTR2A,
HTR2C, IL10, MAOA, NOS3, NTF3, RELN, SLC6A4
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This table describes the shared genes in pairs of diseases found using the Genotator[9].
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Figure 1. Protein-protein interaction network of the shared genes in pairs of diseases. Of the genes that are
related to (a) Hypertension and Wegener Granulomatosis, (b) Panic disorder and Alzheimer disease. The bold

lines present strong interaction.
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Figure 2. Drug-similarity network of pairs of diseases. (a) Hypertension and Wegener Granulomatosis, (b) Panic
disorder and Alzheimer disease. A hexagon, rectangle, parallelogram, triangle and diamond indicate a drug
prescribed for a specific disease, a drug target, a drug that interact with the drug of interest, substructure, and side

effect, respectively.
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