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PROCESSO-DI SVILUPPO.DI UN FARMACO

Immagine adattata da: https://hdl.handle.net/20.500.12733/1639087

Lo sviluppo di un farmaco ha seguito
molte strade... dall'ottimizzazione __

©
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. serendipita, fino alla g‘ 0\”/
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Acido Acetil
Trials Clinici Salicilico

Ricerca di base
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Commercializzazione
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del Lead Pre-clinici
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SVILUPPO DI UN. FARMACO: CRITICITA

4 SUCCESSC

Di ~10000 molecole, 10
raggiungono gli studi
clinici ed una il mercato

DRUG DISCOVERY PRECLINICAL CLINICAL TRIALS FOA REVIEW | LG-SCALE MFG

>

o -

g 5,000 - 10,000 250 : =

o | cowpounos COSTI

N .Costo mgdlo per lo

— sviluppo di un singolo

? PHASE  PHASE Pase I8 farmaco >2 miliardi $
1 2 it

Lo -

~ NUMBER OF VOLUNTEERS &

o 20-100 100-500 1,000-5,000 &

” - : o : " . = ~I 0.5 - ?

- Una molecola impiega

13 anni e mezzo per
ottenere l'approvazione

Immagine adattata da: https://medium.com/bioai/drug-discovery-and-development-31758bf6cc72
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COMPUTER-AIDED DRUG DESIGN (CADD]

LIGAND-
BASED DRUG
DESIGN

STRUCTURE-
BASED DRUG
DESIGN
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IA NELLA 'PROGETTAZIONE DI FARMACI

Lead
Generation

Eliminate toxic, Efficacy and Safety
non-safe molecule on humans

— V.
& o=

Clinical trail
outcome prediction

Clinical trial
operational efficiency

Clinical trial match
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PROTEIN FOLDING

STRUTTURA PRIMARIA

Sequenza lineare di aminoacidi uniti da
legami peptidici

STRUTTURA SECONDARIA

organizzazione della sequenza in porzioni

tridimensionali ad a-elica e p-foglietto

STRUTTURA TERZIARIA

Interazioni tra le varie regioni determinano la
struttura tridimensionale della proteina

STRUTTURA QUATERNARIA

Piu catene possono interagire tra di loro formando un
unico complesso funzionale composto da piu unita

Immagine adattata da: https://pdb101.rcsb.org/
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ALPHAFOLD

ALPHAFOLD 2

ALPHAFOLD I

CASP7  CASP8 CASP9 CASPIO CASPIl CASPI12 CASPI3  CASPl4 T1049 / 6y4f
2006 2008 2010 2012 2014 2016 2018 2020
93.3 GDT

CASP (adhesin tip)

Immagine adattata da: https://ianjwehba.medium.com/unfolding-alphafold-and-what-it-means-for-biology-46a763d30a10
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ALPHAFOLD
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www.nature.com/articles/s41586-021-03819-2

Immagine adattata da: https:
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o Metodo Classico
Nociceptin

FGGFTGARKSARKLANQ Modello 2

OPRX_HUMAN
Nociceptin receptor

Modello 3

PLGLKVT IVGLY LAVCVGGLLGNC
LVMYVILRHTKMKTATNIYIFNLA
LADTLVLLTLPFQGTDILLGFWEPF
GNALCKTVIAIDYYNMFTSTFTLT
AMSVDRYVAICHPIRALDVRTSSK
AQAVNVA IWALASVVGVEVAIMGS
AQVEDEE IECLVEIPTPQDYWGPV
FAICIFLFSFIVPVLVISVCYSIM
IRRLRGVRLLSGSREKDRNLRRIT
RLVLVVVAVFVGCWTPVQVEVLAQ Mo d e I | 05
GLGVQPSSETAVAILRFCTALGYV

NSCLNPILYAFLDENFKACFRK Metodo Al pha Fold

Metodo lbrido

Modello 4

Sequenze
Validazione Sperimentale

Modello 6

Ciancetta A. et al., Under Revision
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RISULTATI E PROSPETTIVE FUTURE

Progettazione razionale 0

structure-based di analoghi
strutturali della nocicettina ad
attivita analgesica

ApFlicazione del protocollo
sviluppato ad altri sistemi di

interesse farmaceutico

M Predizione
& Sperimentale

Predizione
M Sperimentale

Ciancetta A. et al., Under Revision
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IL SISTEMA NEUROPEPTIDE S—NPSR

hNPS(1-20)
SFRNGVGTGMKKTSFQRAKS

NPSR1_HUMAN
lle107 isoform, Y45-P340

>sp|Q6W5P4 |[NPSR1 HUMAN Neuropeptide S receptor

OS=Homo sapiens 0X=9606 GN=NPSR1 PE=1 SvV=1

MPANFTEGSEDSSGTGQTLDSSPVACTETVTEFTEVVEGKEWGSEYYSFK

TEQLITLWVLEVFTIVGNSVVLEFSTWRRKKKSRMTFEVTQLAITDSETG

LVNILTDIIWRFTGDFTAPDLVCRVVRYLQVVLLYASTYVLVSLSIDRY

HATVYPMKFLOGEKQARVLIVIAWSLSFLESIPTLITFGKRTLSNGEVQ

CWALWPDDSYWTPYMTIVAFLVYFIPLTIISIMYGIVIRTIWIKSKTYE M etOd O AI p h a FO | d
TVISNCSDGKLCSSYNRGLISKAKIKAIKYSIIIILAFICCWSPYFLED

ILDNENLLPDTQERFYASVITIQNLPALNSAINPLIYCVESSSISFPCRE

QRSODSRMTFRERTERHEMQTILSKPEFT

Galpha$

>MGCLGNSKTEDQRNEEKAQREANKKIEKQLOKDKQVYRATHRLLLLGAGE
SGKSTIVKOMRILHVNGENGEGGEEDPQAARSNSDGEKATKVQODIKNNLKE
ATETIVAAMSNLVPPVELANPENQFRVDYILSVMNVPDEFDFPPEFYEHAKA
LWEDEGVRACYERSNEYQLIDCAQYFLDKIDVIKQADYVPSDODLLRCRVL
TSGIFETKFQVDKVNFHMFDVGGQRDERRKWIQCENDVTAITIEFVVASSSYN
MVIREDNQTNRLOQEALNLFKSIWNNRWLRTISVILEFLNKQODLLAEKVLAGK
SKIEDYFPEFARYTTPEDATPEPGEDPRVTRAKYFIRDEFLRISTASGDGR
HYCYPHFTCAVDTENIRRVENDCRDIIQRMHLRQYELL

Gozzi M. et al., In Preparation
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CONCLUSIONI E -PROSPEITIVE FUTURE

THEGOOD, THE BAD AND THE UGLY

AlphaFold’s predictions of a folded protein’s structure come with confidence
estimates. Superimposing each model on the experimentally determined
structure (if available) shows the accuracy of the prediction.

Protein Data Bank
(PDB) structure

AlphaFold structure, with confidence
estimates for each section.
| N
Very High Low Very
high low

Bad Ugly
AlphaFold model of AlphaFold AlphaFold has little confidence
phosphohistidine model of human across much of its prediction for
phosphatase insulin bears no this human ubiquitin-protein
overlaps closely with relation to the ligase. There is no PDB structure
PDB structure. PDB structure. to compare it with.

Immagine trattada: J. M. Thornton et al. Nature Med. 27, 1666—1669 (2021)
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