
Research in discovery and development of drugs for rare diseases is a fundamental part of the work 

of the Group of Translational Medicinal and Biological Chemistry led by Prof. Ana Martínez and Dr. 

Carmen Gil. 

In this context, the first orphan pathology they worked on was Fragile X Chromosome Syndrome 

(FXS), a genetic disease that results in a large clinical symptomatology with mental retardation and 

autistic behavior, among other factors. On the one hand, and in collaboration with the University of 

Miami, they evaluated a series of GSK-3 inhibitors in a transgenic FXS model finding surprising results 

in the behavioral tests with animals that led to the entry of a drug in clinical trials : a patent was 

transferred to AUTISM THERAPEUTICS, currently AMO PHARMA, and the clinical study of the 

Tideglusib drug in adolescents with autism spectrum disorders was initiated, obtaining the 

denomination of orphan drug for FXS by the European Medicines Agency (EMA). Currently, in 

collaboration with other CSIC groups, they are working on another additional hypothesis for FXS, 

modulating the anomalous synapse of these patients through the disruption of certain protein-

protein interactions. This patent is currently under negotiation to be licensed. 

Simultaneously, Dr. Martínez's group initiated investigations for neuromuscular diseases such as 

myotonic dystrophy, spinal muscular atrophy and amyotrophic lateral sclerosis (ALS). In relation 

to the first, and in collaboration with the Cincinnatti Children Hospital, the efficacy of GSK-3 

inhibitors in the recovery of muscle damage in animals was demonstrated again. With these data, 

AMO PHARMA began its clinical studies with the drug Tideglusib, both in adult patients of myotonic 

dystrophy and in children with congenital muscular dystrophy. The good results obtained in the 

recovery of muscle mass and improvement of cognition have led to the design of a clinical trial in 

phase 2/3 with FDA pre-approval, which is currently in patient recruitment. 

In the case of ALS and other pathologies mediated by TDP-43, such as frontotemporal dementia, it 

has been possible to discover and optimize a collection of kinase inhibitors with drug-like properties 

that are capable of recovering homeostasis of this nuclear protein in both pathologies. 

In 2018, the ELA_Madrid consortium was formed, with the participation of seven research groups 

from the Community of Madrid, among them - and in addition to the group of Dr. Martínez - the 

groups of Dr. Ángeles Martín Requero and Dr. Patricia Boya, both from CIB Margarita Salas. A 

biobank of immortalized lymphoblasts from sporadic and familial ALS patients has been generated, 

which allows studying the molecular basis of the pathology, as well as the efficacy of the new 

molecules (potential drugs). Recently, they have been able to license the first CK-1 inhibitor patent 

in order to accelerate the development of our candidate towards the clinical phase, and with the 

help of a Caixa Impulse project (developed by Dr. Valle Palomo), it is being outlined the selection of 

new candidates. 


