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Pharmacogenomics laboratory

Projects related to neuroscience:

- Pharmacoepigenomics of ketamine;

- Induced pluripotent stem cell (iPSCs)- derived neurons as a model for pharmacological
studies in primary immune deficiencies, such as Aicardi-Goutières Syndrome.



Study of the pharmacoepigenomics of ketamine



Study of the pharmacoepigenomics of ketamine



Study of the pharmacoepigenomics of ketamine

GRIN2A, encoding for the 
glutamate ionotropic receptor 

NMDA type subunit 2A, is a 
target of miR-484, miR-107, 

and miR-19b-3p

ADR ~ miR-18a-3p +miR-484
miR-484 + miR-107 + miR-19b-
3p



Study of the pharmacoepigenomics of ketamine

AIM OF THE PROJECT

To investigate the functional role of neuron-derived extracellular
vesicles (NDEVs) candidate miRNAs to provide insights into the
molecular mechanisms underlying ketamine-induced recovery
agitation and vomiting by using patient-derived iPSCs.
Investigation of GRIN2A role in ketamine-induced side effects.

ANALYSES

▪ RNA extraction from a schizophrenic rat model biopsies;
▪ iPSCs generation and differentiation into excitatory neurons;
▪ Neuron-derived extracellular vesicles (NDEVs) isolation and 

characterization;
▪ Assessment of candidate miRNAs expression levels.

iPSCs

Patients’ PBMCs

Neurons

Patients’ plasma

NDEVs

Personalized study of 
candidate miRNAs role 

in ketamine-induced 
adverse effects 

MK-801 treated rats

Brain biopsies



Precision therapy of innovative drugs for pediatric Aicardi-Goutières (AGS) 
syndrome

AGS is a rare autosomal recessive type-I interferonopathy (ORPHA number 51, www.orpha.net) 
1-5 cases every 10.000 people 

Disease definition: 
subacute encephalopathy characterized by basal ganglia calcification, leukodystrophy, cerebrospinal fluid (CSF) lymphocytosis

Clinical features of the disease:
- Neurodevelopmental degeneration
- Microcephaly
- Mental delay and dystonia
- Tetraparesis
- Skin lesions
- Immune manifestations
- Enhanced type I interferon (INF-I) 

signaling in blood and CSF

- Poor life expectation Rice et al., 2007 

Intracranial calcification on CT scan in individuals with AGS. Calcification is seen in the basal 
ganglia (A), in the dentate nuclei of the cerebellum (B) and in a periventricular distribution (C). 
Rice et al., 2007

Around 10% of patients die within 
the first 5 years of life

http://www.orpha.net/


Table 1. AGS subtypes and their genetic alterations (OMIM-Online Mendelian Inheritance in Man database)

Precision therapy of innovative drugs for pediatric Aicardi-Goutières (AGS) 
syndrome

AGS is classified in 9 sub-types based on the causative mutation Mutations occur in genes involved in 
nucleic acid metabolism:

Accumulation of cytosolic nucleic acids, that 
trigger the type-I interferon production

Crow et al, 2015.Nat Rev Immunol.



Precision therapy of innovative drugs for pediatric Aicardi-Goutières (AGS) 
syndrome

AIM OF THE PROJECT
Evaluate safety and efficacy of drugs on AGS patient-specific in vitro model of patient-specific neural stem cells 

and differentiated neurons

Patient’s 
somatic cells

iPSC

Differentiated Neuronal Cells:
-Neural Stem Cells (NSC)

-Neurons
Drug exposure

Pharmacological 
assay

Therapy 
personalization 

strategies

-cells deriving from AGS patients
-cells deriving from a healthy control (BJ)

• Glucocorticoids
• Thiopurines
• JAK inhibitors
• reverse transcriptase 

inhibitors 
• STING inhibitors

✓ DRUG SAFETY 
❖ DRUG EFFICACY 



Contact: Prof. Marianna Lucafò, mlucafo@units.it
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