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In silico target fishing, 
aiming at identifying 
possible protein targets 
for a query molecule, 
has a wide variety of 
applications in Drug 
Discovery.
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PLATO (Polypharmacology pLATform predictiOn)

https://prometheus.farmacia.uniba.it/plato/

Free and user-friendly web platform for target fishing and bioactivity prediction
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A ligand-based screening of a large collection of bioactive 
chemicals (small molecules) on protein targets implementing two 
optimized multifingerprint similarity-based algorithms.

cimetidine

molecular fingerprint

bit string or feature set representations of molecular structure and properties



EPTRI Scientific Meeting | 28–29 July 2026 | Warsaw, Poland

Workflow

Results for query in less than 20 s
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Outputs

Fish for putative protein drug targets
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Outputs
Compute bioactivity values for small molecules
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Lafora disease (LD)
Fatal and ultra-rare autosomal recessive progressive myoclonus epilepsy, characterized by a rapid 
psychomotor deterioration

The hallmark of the disease is the presence of 
insoluble forms of glycogen named Lafora 
bodies in the brain and peripheral tissues

Symptoms typically begin during late childhood or adolescence: typically, 8-19 years (peak onset 
14–16 years)

LD is caused by loss-of-function (mutations) of:

• EPM2A encoding for laforin (glycan phosphatase)

• EPM2B encoding for malin (E3 ubiquitin ligase)

In the absence of a functional laforin-malin complex, 
structurally abnormal glycogen becomes insoluble and 
accumulates as Lafora bodies which drive disease 
progression in the brain
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Distribution (2021)

Estimated global prevalence of fewer than 1 cases 
per million individuals

Geographic prevalence: Mediterranean countries (including 
Southern Italy/Apulia), North Africa, the Middle East, and 
parts of Southern India



LD in Puglia

EPM2B

EPM2A



There is no effective therapy
Patients are initially treated with anti-seizure medications, to which, after 
some time, they develop resistance

Metformin, orphan drug since 2016
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✓ Working hypothesis

Modulating glucose access into neurons and astrocytes or inhibiting glycogen synthesis, could we 
reduce glycogen accumulation and Lafora bodies formation?

Glycogen synthase (hGYS-1) hGLUT1 (astrocytes, BBB) hGLUT3 (neurons)

To identify new drug candidates for LD by using in silico tools (reverse docking, 
similarity search) and in vitro assays to speed-up (new) therapies

✓ Drug targets selection

Drug repurposing in Lafora disease
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LIGAND 
PREPARATION

PROTEIN 
PREPARATION

Docking 
HTVS

HUMAN GYS1, 
GLUT1, GLUT3

FINAL SET OF DRUGS TO 
TEST IN VITRO ASSAYS

Filtered 
DATABASE 

(1766 cmpds)

Docking-based virtual screening of commercial drugs from a filtered 
ChEMBL database towards hGYS-1 and hGLUT1-3



EPTRI Scientific Meeting | 28–29 July 2026 | Warsaw, Poland

IC50 ~ 2.75 M 

Zoledronic acid

Compound 
docking score 

(kcal/mol) ligand efficiency 

ZOLEDRONIC ACID -10,178 -0,636 

RISEDRONIC ACID -9,636 -0,567 

ZOLEDRONIC ACID -9,583 -0,599 

RISEDRONIC ACID -9,255 -0,544 

DICUMAROL -7,012 -0,28 

 

Reference compound 

Docking score [UDP-glucose] = -10.118 kcal/mol

Docking-based virtual screening of filtered ChEMBL database towards hGYS-1

UDP-Glucose
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Compound 

docking score 

(kcal/mol) ligand efficiency 

SALMETEROL -11,134 -0,371 

NEBIVOLOL -10,449 -0,36 

LINAGLIPTIN -8,581 -0,245 

THEOPHYLLINE -8,043 -0,619 

ZOLEDRONIC ACID -6,254 -0,391 

 

IC50 ~ 11.4 M

Reference compound 

Docking score [Reference compound]= -8.613 kcal/mol

Docking-based virtual screening of filtered ChEMBL database towards hGLUT1
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Canagliflozin

IC50 ~ 7.01 M

Docking score [alpha-maltose]= -7.573 kcal/mol 

alpha-maltose

Compound 

docking score 

(kcal/mol) ligand efficiency 

CANAGLIFLOZIN -12,130 -0,391 

GEFITINIB -10,685 -0,345 

CARVEDILOL -10,050 -0,335 

LINAGLIPTIN -9,400 -0,269 

SITAGLIPTIN -9,040 -0,323 

 

Docking-based virtual screening of filtered ChEMBL database towards hGLUT3

Reference compound 



1. TUDCA (Item No. 20277Il TUDCA, Cayman)
2. Dapagliflozin (CAS: 004CA11574-50, Cayman)
3. Canagliflozin (CAS: 004CA11575-50, Cayman)
4. Empagliflozin (CAS: 004CA17375-100, Cayman)
5. Cannabidiol
6. Acetazolamide
7. Gefitinib
8. Nebivolol
9. Sitagliptin
10. Bicalutamide
11. Carbamazepine
12. Levetiracetam
13. Stiripentol
14. Piracetam
15. Etosuccimide
16. Dicumarol (DMSO-9mM)
17. Zoledronic Acid (stock in water, 1mM)

List of approved drugs identified from docking studies

Starting point for preclinical studies
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In EU, SGLT2i currently authorized to treat DM-2: 
• dapagliflozin (Forxiga , Xigduo)
• empagliflozin (Jardiance, Synjardy, Glyxambi)
• canagliflozin (Invokana, Vokanamet)
• ertugliflozin (Steglatro, Segluromet)
• sotagliflozin (Zynquista) 

Mechanism of action: antihyperglycemic 
drugs, favour glucose excretion from the 
kidney targeting SGLT2

Sodium glucose co-transporters 2 (SGLT2) inhibitors (gliflozins)



SGLT1 receptor is expressed in brain areas such 
as hippocampus (CA1, CA3 and the dentate 
gyrus), cortical and cerebellar neurons, BBB 
endothelial cells while significant expression of 
SGLT2 has been identified in the cerebellum and 
at BBB endothelial cells. 

Localization of SGLT1/2 in the brain

Hypotheses and evidences supporting the use of gliflozins in LD

Pawlos et al., 2021
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Dapaglifozin

PLATO (Polypharmacology pLATform predictiOn)
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Literature data supporting the use of gliflozins in LD

Imbrici et al., Pharmacol Res 2024
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Dapagliflozin attenuated epileptic phenotype in LD zebrafish model 

Della Vecchia et al., Biomed & Pharmacother 2025

Treatment with DAPA (50 μM) 

was able to significantly reduce 

the duration and power of 

seizure-like events 
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Dapagliflozin slightly reduced glycogen content in LD zebrafish model 

Della Vecchia et al., Biomed & Pharmacother 2025

Glycogen was quantified in 

whole LD zebrafish model
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Empagliflozin
10mg/day

EEG, cognitive, behavioral and motor tests, 
neuro-radiological and metabolic biomarkers,
high-field brain MRI - 3 Tesla, brain PET with 

18F-fluoro deoxyglucose - FDG
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