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Researchers who study Rett syndrome are increasingly identifying new underlying biological pathways that contribute to
the cause of and to the symptoms of the disease. The researchers believe that a chemical or biological compound that
influences such a biological pathway (or disease mechanism) that they are studying may have an important effect on
Rett syndrome. Thus, understanding these disease mechanisms is a starting point for drug discovery.







Traditionally, biological experiments are designed to discover compounds that impact the particular disease mechanism
that is believed important. A large number of compounds can be tested in these experiments in a quest to find that rare
chemical compound that can selectively and potently influence the disease mechanism that may cause or contribute to
Rett syndrome. This is a lengthy and expensive process. Fortunately, many of the emerging biological pathways that
may be involved in Rett syndrome have been the subject of other investigations that were not relating to Rett syndrome
research. Researchers can take advantage of these other studies and shortcut the time and expense that are both part
of traditional drug discovery.







Dr. Irina Gaisina and Dr. Alan Kozikowski from the University of Illinois at Chicago have decided to aggressively pursue a
process of repurposing established compounds for Rett syndrome research. Many of these compounds have been
developed for other purposes and are in advanced stages where they have already been used in human medicine or
close to human clinical trial studies. The IRSF is supporting the collection of known compounds called the SMART
library. SMART stands for Selected Molecular Agents for Rett Therapy. The SMART library is not a traditional chemical
library. Each compound in this library is known to address a specific biological pathway that may be important to either
the cause of Rett syndrome or to the symptoms that the disease produces. Therefore, each compound is a potential key
that can help unlock new knowledge. Altogether, the SMART library may shorten the path to actual treatments by linking
an advanced therapeutic to Rett syndrome.







The SMART library of compounds is well vetted by modern day bioinformatics methods, tightly focused on Rett
syndrome and its biological causes. The IRSF Science Advisory Board has also recommended a number of compounds
that have been either purchased or prepared and are now included in the library. With the goals in mind to save both
time and resources and accelerate drug discovery for Rett syndrome, the compounds in the SMART library will be readily
available to investigators working on Rett syndrome research.







The SMART library is currently housed at the University of Illinois-Chicago where it is administered by Dr. Kozikowski
and Dr. Gaisina. They have acquired 200 compounds to date. They intend to continue growing the collection while
making it available to researchers in the field.







This is a low cost strategy when compared to the cost of developing a single drug from the biological target to the clinic
(generally over $20M). However, the library construction is not cheap. A few milligrams of the more complex compounds
can cost $50 to $200. Researchers will need to prepare milligram quantities of some compounds that cannot be
purchased or acquired from a pharmaceutical company as a gift. In order to support animal research using Rett mouse
models, multi-gram quantities of interesting compounds will need to be synthesized. All of these activities are essential if
they are going to move compounds quickly from the bench to the individuals who suffer from Rett syndrome.
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The SMART Library Initiative has been highly supported by the lay and medical leadership of IRSF, together with the
funds from IRSF’s win in the Pepsi Refresh Project. For more information on this library, please contact Dr. Janice
Ascano at jascano@rettsyndrome.org.







For researchers who wish to obtain compounds, please fill in the application form below. Dr. Irina Gaisina at UIC
(igaysina@uic.edu) will contact you shortly.







Some Examples of the Drugs from SMART Library




	

		

			

			

			Target

			

			

			

			

			Class

			

			

			

			

			Drug/Compound

			

			

		

		

			

			

			BDNF

			

			

			

			

			Antidepressants


			(SSRIs; SNRIs; NaSSAs, NRI, NDDI; MAOIs; TCAs)

			

			

			

			

			Citalopram, Fluoxetine, Fluvoxamine, Paroxetine, Sertaline; Duloxetine, Milnacipran; Mianserin, Mirtazapine;
Atomoxetine, Reboxetine; Pirlindole, Agomelatine; Oclobemide, 3,4-Difluoro benzocurcumin, Isocarboxazide;
Amitriptyline, Doxepin, Desipramine, Maprotiline;

			

			

		

		

			

			

			BDNF mimetics

			

			

			

			

			LM22A-3, LM22A-4
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			TrkB

			

			

			

			

			Ampakines;

			

			

			

			

			Cyclothiazide, CX-546, CX-614, IDRA-21, GYKI-52466, GYKI-53655, Fanapanel, Perampanel; 

			

			

		

		

			

			

			TrkB agonists

			

			

			

			

			7,8-Dihydroxyflavone, Aniracetam, Tianeptine 

			

			

		

		

			

			

			IGF1

			

			

			

			

			Growth hormone secretagogues 

			

			

			

			

			Tabimoreline, MK-677

			

			

		

		

			

			

			 

			

			

			

			

			IGF1 potentiators 

			

			

			

			

			NBI-31772 
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			GABA

			

			

			

			

			GABA modulators;  

			

			

			

			

			Theanine, Chlormezanone, Topiramate; 

			

			

		

		

			

			

			analogs; 

			

			

			

			

			Gabapentin; 

			

			

		

		

			

			

			receptor agonists; 

			

			

			

			

			Gaboxadol, Acamprosate, Baclofen;

			

			

		

		

			

			

			reuptake inhibitors 

			

			

			

			

			Tiagabine

			

			

		

		

			

			

			GSK3

			

			

			

			

			LiCl, small molecule GSK3 inhibitors: maleimides, thiadiazolidones, indirubins, paullones  
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			AR-A014418, SB 216763, ING-135, TDZD, BIO 

			

			

		

		

			

			

			PKA

			

			

			

			

			Antipsychotics 

			

			

			

			

			Risperidone, Ziprasidone, Asenapine, Aripiprazole 

			

			

		

		

			

			

			HDAC

			

			

			

			

			Inhibitors (carboxylates; hydroxamic acids; benzamides)   

			

			

			

			

			SAHA, Sodium phenylbutyrate, TSA, CI994, Oxamflatin, Tubastatin A 

			

			

		

		

			

			

			Methyltransferase

			

			

			

			

			Inhibitors (HKMT, DNA) 

			

			

			

			

			BIX-01294, RG 108

			

			

		

		

			

			

			Carbonic anhydrase
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			Anhydrase inhibitors    

			

			

			

			

			Acetazolamide, Methazolamide, Dorzolamide, Topiramate 

			

			

		

		

			

			

			NMDA

			

			

			

			

			Antagnists;

			

			

			

			

			Lamotrigine; 

			

			

		

		

			

			

			AChEI

			

			

			

			

			Ambenonium, Rivastigmine, Huperzine A
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The IRSF SMART Initiative







Application Form







{artforms formid=14}







Your request will be reviewed by IRSF and the SMART Library External Advisory Board. If your request is approved, you
will receive an email with more detailed instructions. Approved RTT investigators will be provided with free access to the
SMART library.
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