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Fatty-Acid Amide Hydrolase 

•  Hydrolysis of NAE 
•  AEA: endocannabinoid 
•  PEA: antiinflammatory 

•  Inhibitors 
•  Pain, inflammation, nicotine/

cocaine abuse 
•  Uncommon catalytic triad 
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Mechanism of FAAH inhibitors 

•  It is possible to modulate chemical/biological stability while conserving FAAH inhibition 
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Second-generation URB: effect on stress-induced depression  

•  At 0.1 mg/kg/die resolves 
anhedonia in a translational model 
of social stress 

 

•  Cardiac arrhythmias in Vehicle-, 
but not URB694-treated rats 
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Inhibitor reversibility: QM/MM energy profiles for deacylation 
•  QM / MM 

 

•  It is possible to modulate the rate of enzyme regeneration 
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R:	  Reactant	  (adduct)	  
TS:	  Transi2on	  State	  
TI:	  Tetrahedral	  Intermediate	  
P:	  Products	  

Lodola A., Capoferri L, Rivara S., Tarzia G., Piomelli D. Mulholland AJ, Mor M,  J Med Chem. 56,  (2013) 2500 

events. Finally, the product E of the reaction is less stable than
the acyl enzyme by 8.2 kcal mol−1.
QM/MM modeling of FAAH deacylation was repeated

employing an extended QM region which included residues
belonging to the oxyanion hole of FAAH, such as Ile238,
Gly239, and Gly240.
The resulting SCC-DFTB/CHARMM27 PESs (Figure S1 of

Supporting Information) are comparable to those reported in
Figure 4, indicating that the oxyanion hole can be treated at the
MM level without significantly affecting the reaction energetics
(Table S1).
Decarbamoylation of Adduct 2a. The SCC-DFTB/

CHARMM27 PESs for FAAH decarbamoylation starting from
covalent adduct 2a are reported in Figure 5. The surface relative
to step i is reported in the left panel. The change in energy
during W1 deprotonation by Ser217 (y) and the subsequent
nucleophilic attack on the carbamoylated Ser241 (z) can be
followed along RX, while the change in energy during the
Ser217-Lys142 proton transfer (x) can be observed along RY.
As seen for deacylation, the minimum energy path (MEP)
connecting the carbamoyl enzyme (A) to the TI (C) goes
diagonally on the PES surface, indicating that reaction
processes x, y, and z are concerted. The SCC-DFTB/
CHARMM27 energy barrier for the first step of FAAH
decarbamoylation is 28.3 kcal mol−1, ∼12 kcal mol−1 higher
than the barrier found for the first step of FAAH deacylation.
Analysis of TS1 (B) shows that the proton Hw is nearly

completely transferred to the accepting oxygen (O2) of Ser217
(O2−Hw distance of 1.09 Å, Table 2) in this configuration,
while the removal of Hw from the W1 oxygen (Ow−Hw distance
of 1.44 Å) is not yet complete. Proton H2 is almost bound to
the side chain nitrogen atom (N) of Lys142 (N−H2 distance of
1.06 Å) at this stage of the reaction. The distance between the
W1 oxygen (Ow) and the carbonyl carbon of the carbamoyl
portion of URB597 is considerably decreased from the 2.66 Å
at configuration A to 1.82 Å at TS1. Furthermore, the finding
that carbamate group significantly deviates from planarity
confirms that the nucleophilic attack is occurring. Visual
inspection of the TI structure (C) confirms the presence of a
new bond between the water molecule W1 and the carbonyl
carbon of the inhibitor (Ow−C distance of 1.57 Å). Conversely,
the O2−Hw and N−H2 distances underwent only minor
adjustments (Table 2), indicating that the geometry of the TI
closely resembles that of TS1, consistent with their proximity to
one another on the PES. As a consequence, the TI has a very
high energy, only 1 kcal mol−1 lower than the energy of TS1.
The PES for step ii is shown in the right panel of Figure 5.

The change in potential energy during protonation of the
leaving group (event s) and its expulsion (event r) is described
by reaction coordinate RS, while the change in the energy
during deprotonation of Lys142 (event t) can be observed
along RT. Analysis of the TS2 (D) shows that at this stage of
the reaction, the events s and r are almost complete, as
indicated by O2−HW, O1−HW, and O1−C distances of 1.07,
1.50, and 1.79 Å, respectively. In contrast, the proton transfer
from Lys142 to Ser217 has not occurred yet, as the H2 was still
bound to Lys142 (O2−H2 = 1.70 Å; N−H2 = 1.07 Å). The
energy of D is 28.9 kcal mol−1, only ∼1 kcal mol−1 higher than
TI, confirming that steps i and ii are tightly coupled, similar to
what was observed for FAAH deacylation. The final proton
transfer (t) is spontaneous, as no barrier is found between D
and E on the PES. Configuration E is ∼9 kcal mol−1 less stable
than the carbamoyl enzyme A.

Decarbamoylation of Adduct 3a. The SCC-DFTB/
CHARMM27 PESs for FAAH decarbamoylation starting from
covalent adduct 3a are reported in Figure 6. The surface relative
to step i is shown in the left panel. The change in energy during
W1 deprotonation and subsequent nucleophilic attack can be
followed along RX, while the change in the potential energy
during the protonation of Lys142 can be observed along RY.
Similar to what was observed for decarbamoylation of 2a, the
MEP connecting A to the TI (C) shows a concerted reaction.
At TS1 (B), proton H2 is still bound to Lys142 (O2−H2 = 1.73
Å; N−H2 = 1.06 Å), while the proton abstraction of Hw (from
W1) by Ser217 is almost complete, with O2−HW distance of
1.10 Å, similar to 1.00 Å distance at the TI. TS1 shows an
incoming nucleophilic attack, the OW−C distance being only
1.83 Å, similar to the final value of 1.53 Å at the TI. The energy
content of the TS1 (B) is 21.9 kcal mol−1 relative to the
carbamoyl enzyme A. The TI (C) has an energy only a few kcal
mol−1 lower than the TS1 (19.6 kcal mol−1 compared to A), as
also observed in the case of decarbamoylation of FAAH from
covalent adduct 2a.
The reaction energetics of step ii are reported on the PES in

the right panel of Figure 6. Protonation (event s) and expulsion
(event r) of the Ser241 leaving group are described by the
reaction coordinate RS, while the Lys142-Ser217 proton
transfer (event t) is described by RT. The MEP links the TI
(C) with the product of the reaction (E), moving
approximately across the middle of the surface. No stable
species are found during this reaction, suggesting that the two
protonation events (s and t) are tightly coupled with the
expulsion of the leaving group (r). Analysis of TS2 (D) shows
that the expulsion of leaving group Ser241 is advanced (O1−C
= 2.11 Å, Table 3) in this configuration. This process is assisted
by a double proton transfer (involving Ser217 and Lys142,
Figure 2) as shown by the O1−HW and N−H2 distances of 1.04
and 1.18 Å, respectively, at the TS2 (Table 3). The potential
energy barrier required to overcome TS2 (D) is 23 kcal mol−1

(relative to A), ∼3 kcal mol−1 higher than the barrier found for
step i. Finally, the product of the reaction E (composed by the
free enzyme and 4-(3-phenyl-1,2,4-thiadiazol-5-yl)piperazin-1-
yl carbamic acid) is calculated to be less stable than the
carbamoyl enzyme A by 15.8 kcal mol−1.

Overall Deacylation and Decarbamoylation Reaction
Profiles. Figure 7 summarizes the SCC-DFTB/CHARMM27

Figure 7. SCC-DFTB/CHARMM27 potential energy profiles for
deacylation/decarbamoylation of the covalent adducts involving
oleamide (blue), URB597 (red), and N-piperazinylurea 3 (green).
The relevant configurations are acyl/carbamoyl enzyme (A), TS1 (B),
TI (C), TS2 (D), and free enzyme and acid (E). R stands for
reactants, P for products.

Journal of Medicinal Chemistry Article

dx.doi.org/10.1021/jm301867x | J. Med. Chem. 2013, 56, 2500−25122505

collapse rapidly, facilitated by the protonation of Ser241. This
reaction leads to the expulsion of Ser241 hydroxyl group and
restores a functional enzyme (Figure 2A, step ii).
In recent years, the search for selective and potent inhibitors

of FAAH has been the subject of intense medicinal chemistry
efforts which have led to the discovery of various chemical
classes as shown by the recent literature.10 Many promising
FAAH inhibitors are covalent modifiers of the enzyme, such as
O-aryl carbamates and piperidinyl(piperazinyl)arylureas.10 O-
Aryl carbamates, including the reference compound cyclo-
hexylcarbamic acid 3′-carbamoylbiphenyl-3-yl ester (URB597,
2, Figure 1),11,12 inhibit FAAH through carbamoylation of
Ser241,13 following a mechanism where Lys142 works as a base
and as an acid in distinct steps of the catalytic process.14,15 X-
ray crystallography and mass spectrometry experiments have
also shown that cyclic ureas, including the piperidinyl derivative
PF-75016 and the piperazinyl derivative N-phenyl-4-(3-phenyl-

1,2,4-thiadiazol-5-yl)-1-piperazinecarboxamide (JNJ1661010, 3,
Figure 1),17 inhibit FAAH through carbamoylation of Ser241.
Indeed, the aniline moiety of these compounds serves as a
leaving group during catalysis, with the piperidine- or
piperazine-1-carboxylic acid fragment forming a tertiary
carbamate with Ser241.18

Generally, carbamoylating compounds block the catalytic
activity of serine hydrolases by trapping the nucleophile residue
of the enzyme within an acyl-enzyme-like intermediate (a
carbamoylserine structure) that is resistant to further hydrolysis
(Figure 2B). In other words, the structure of the modified
enzyme is such that regeneration of the enzyme, by its further
reaction with nucleophiles, becomes a rather slow process,
leading to effective inhibition.19 This is the case for URB597
and N-piperazinylurea 3 which react with FAAH generating
stable carbamoylated adducts that are resistant (URB597) or
partially resistant (3) to hydrolysis.20 A recent investigation by

Figure 1. FAAH substrate (1) and inhibitors (2, 3) considered in this study and representation of the corresponding covalent adducts (1a, 2a, 3a)
with Ser241.

Figure 2. (A) Mechanism of hydrolysis of acylated FAAH.9 (B) When the nucleophile serine is carbamoylated (as in the case of URB597), the
reaction does not occur in a short time-scale. The water molecule depicted in green corresponds to the deacylating water molecule W1.

Figure 3. Individual reaction processes (x, y, z, r, s, t) involved in the deacylation or decarbamoylation of FAAH. General formulas of catalytic
residues with the adduct product of Ser241 and oleamide, X = C, R1 = H, R2 = (Z)-octadec-9-enyl; URB597, X = N, R1 = H, R2 = cyclohexyl;
compound 3, R1, R2, X = 4-(3-phenyl-1,2,4-thiadiazol-5-yl)piperazin-1-yl.

Journal of Medicinal Chemistry Article

dx.doi.org/10.1021/jm301867x | J. Med. Chem. 2013, 56, 2500−25122501
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MGL: the other endocannabinoid watchdog 
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Article

Peroxide-Dependent MGL Sulfenylation Regulates
2-AG-Mediated Endocannabinoid Signaling in Brain
Neurons

Graphical Abstract

Highlights
d The second messenger hydrogen peroxide inhibits

monoacylglycerol lipase (MGL)

d Hydrogen peroxide sulfenylates cysteines C201 and C208 in

MGL

d MGL sulfenylation elevates 2-AG-mediated endocannabinoid

signaling in neurons

d MGL sulfenylation may serve a presynaptic control point for

endocannabinoid signaling

Authors

Emmanuel Y. Dotsey,

Kwang-Mook Jung, ..., Marco Mor,

Daniele Piomelli

Correspondence
piomelli@uci.edu

In Brief
Hydrogen peroxide serves as a second

messenger through reversible oxidation

of protein cysteine residues. Dotsey et al.

report that oxidation of MGLmay regulate

2-AG-mediated endocannabinoid

signaling in brain.

Dotsey et al., 2015, Chemistry & Biology 22, 619–628
May 21, 2015 ª2015 Elsevier Ltd All rights reserved
http://dx.doi.org/10.1016/j.chembiol.2015.04.013

Dotsey EY et al. Chem Biol 22(2015), 619 



Cysteine binding affects substrate recruitment 
•  MD / Metadynamics simulations 

•  the lid domain can assume open and closed conformations 
•  conformational equilibrium depends on 

•  membrane 
•  Modification of C201 and/or C208 
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Irreversible EGFR inhibitors: alkylation mechanism 
•  Irreversible inhibitors of EGFR overcome tumor resistance 
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QM/MM reaction modeling by path-collective variables 

•  SCC-DFTB/AMBER99SB 
•  Steered-MD (SMD) 

•  path finding and 
refinement 

•  Guess path 
•  stepwise simulation 

through 3 distance 
variables 

•  Umbrella Sampling (US)  
•  PMF calculation 

•  Asp800 is a  key residue for 
nucleophilic activation 
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Gruppo di chimica farmaceutica – Mor-Rivara-Lodola 
•  Applicazioni e modelli 

•  Meccanismi di farmaci (“covalenti”, allosterici) 
•  QM/MM, MD, FE-paths, MD, Enhanced sampling 

•  Virtual screening / SAR analysis 
•  Comparative modelling, Docking/scoring, FEP, Modelli farmacoforici 

•  Modelli statistici di relazioni-struttura attività 
•  Software di modellistica molecolare 

•  Preferenzialmente Schroedinger 
•  Risorse impiegate 

•  Multi-core CPU: 6-8 PC biprocessore (Xeon 8-core) 
•  GPU: 8 GPU (Gtx 780) in 4-6 PC 

•  50000 atomi: 20-50 ns/die/GPU 
•  Risorse esterne in collaborazione (sporadiche) 

•  Necessità 
•  Corrente stabile, ambienti refrigerati 
•  Data storage 
•  Sistemi per calcolo parallelo 
•  GPU 
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 large docking runs to fine-tune software parameters with following test cases: 
   - 100-500 proteins and 1 ligand  
   - around 100 proteins a compounds library > 100 000 small molecules 

•  Optimization of docking software performances: 

à  Several parallel indipendent jobs  + statistical analysis of results (matlab/R) 
à  Resources: 

CINECA computational resources ( previously PLX and EURORA, now GALILEO) : 1Mio 
core hours 

•  Hit/Lead discovery: 

docking runs and VS for specific target of interest + computation of DMPK properties + 
pharmacophore models etc… 

à Internal resources ( PC workstations 16 core) 
 

•  Target fishing/ drug repositioning : 

docking runs and VS  using an in-house protein library  
à Internal resources ( PC workstations 8 core) & CINECA (150 000 core hours) 
 

HPC-based Approaches in Med Chem. 
   P.I Gabriele Costantino P4T 

•  Enhanced Sampling Techniques (MD, SMD, metaMD): 
§  Sampling of conformational space of biomolecules, reconstraction of binding and 

unbinding 
à Internal resources ( PC workstations 8 core) & CINECA (150 000 core hours) 



COMPUTATIONAL FOOD CHEMISTRY
Pietro Cozzini - Dipartimento di Scienze degli Alimenti

Stato dell’arte:
Virtual Screening, Docking/Scoring su sistemi locali
Dinamica Molecolare su sistemi CINECA e Universita’ di Modena
Dinamica Molecolare e sviluppo di scoring functions su “Mare 
Nostrum” a Barcellona
Sviluppo di software per simulazioni ab initio su sistemi multiprocessore 
New Mexico University e Virginia Commonwealth University

Desiderata:
Possibilita’ di sistemi 3D per la visualizzazione e per la
prototipazione/stampa



Andrea Mozzarelli / Pietro Cozzini 
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Targeting Cystalysin, a Virulence Factor of Treponema
denticola-Supported Periodontitis
Francesca Spyrakis,[d, e] Barbara Cellini,*[a] Stefano Bruno,[b] Paolo Benedetti,[f]

Emanuele Carosati,[g] Gabriele Cruciani,[g] Fabrizio Micheli,[h] Antonio Felici,[h]

Pietro Cozzini,[c, d] Glen E. Kellogg,[i] Carla Borri Voltattorni,[a] and Andrea Mozzarelli*[b, c]

Introduction

Treponema denticola is a Gram-negative, obligate anaerobic,
motile, and highly proteolytic bacterium associated with the

incidence and severity of human periodontal disease. T. denti-
cola is related to the syphilis-causing obligate human patho-
gen, Treponema pallidum subspecies Pallidum, and is highly
specialized to survive in the oral environment.[1] T. denticola
produces cystalysin [E.C. 4.4.1.1] , an enzyme that, by catalyzing
the a,b elimination of l-cysteine to give pyruvate, ammonia,
and sulfide, enables the bacterium to produce sulfide at milli-
molar concentrations in the periodontal disease pocket.[2] Sul-
fide, in turn, is responsible for hemolytic and hemoxidative ac-
tivities[3, 4] and for the damage to the gingival and periodontal
tissues.[5] Moreover, sulfide creates an ecological niche that se-
lectively benefits T. denticola. Therefore, cystalysin can be con-
sidered as a virulence factor and represents a potential target
for the development of new drugs for the treatment of perio-
dontitis.[4, 6]

Cystalysin is a homodimeric pyridoxal 5’-phosphate (PLP) de-
pendent lyase and belongs to the Fold Type I group of PLP-de-
pendent enzymes.[7] Each monomer consists of a large domain
(residues 48–288), which includes Lys238 to which the cofactor
is covalently bound, and a small domain (residues 1–47 and
289–394), formed by the two terminal regions of the polypep-
tide chain (Figure 1).[8]

Recent extensive biochemical studies have highlighted the
high catalytic versatility of cystalysin.[9–15] Besides its physiologi-
cally relevant eliminase activity, cystalysin catalyzes the racemi-
zation of both enantiomers of alanine, with a turnover number
of seconds, and the half-transamination of l- and d-alanine,
with a turnover number of minutes. In addition, the enzyme is

Cystalysin from Treponema denticola is a pyridoxal 5’-phos-
phate dependent lyase that catalyzes the formation of pyru-
vate, ammonia, and sulfide from cysteine. It is a virulence
factor in adult periodontitis because its reaction contributes to
hemolysis, which sustains the pathogen. Therefore, it was pro-
posed as a potential antimicrobial target. To identify specific
inhibitors by structure-based in silico methods, we first validat-
ed the crystal structure of cystalysin as a reliable starting point
for the design of ligands. By using single-crystal absorption mi-
crospectrophotometry, we found that the enzyme in the crys-
talline state, with respect to that in solution, exhibits : 1) the
same absorption spectra for the catalytic intermediates, 2) a
close pKa value for the residue controlling the keto enamine

ionization, and 3) similar reactivity with glycine, l-serine, l-me-
thionine, and the nonspecific irreversible inhibitor aminoethox-
yvinylglycine. Next, we screened in silico a library of 9357 com-
pounds with the Fingerprints for Ligands and Proteins (FLAP)
software, by using the three-dimensional structure of cystalysin
as a template. From the library, 17 compounds were selected
and experimentally evaluated by enzyme assays and spectro-
scopic methods. Two compounds were found to competitively
inhibit recombinant T. denticola cystalysin, with inhibition con-
stant (Ki) values of 25 and 37 mm. One of them exhibited a mini-
mum inhibitory concentration (MIC) value of 64 mg mL!1 on
Moraxella catarrhalis ATCC 23246, which proves its ability to
cross bacterial membranes.

[a] Dr. B. Cellini,+ Prof. C. B. Voltattorni
Department of Life Sciences and Reproduction
Section of Biological Chemistry, University of Verona, Verona (Italy)
E-mail : barbara.cellini@univr.it

[b] Dr. S. Bruno,+ Prof. A. Mozzarelli
Department of Pharmacy, University of Parma
Parco Area delle Scienze 23/A, 43124 Parma (Italy)
E-mail : andrea.mozzarelli@unipr.it

[c] Prof. P. Cozzini, Prof. A. Mozzarelli
Italian National Institute of Biostructures and Biosystems (Italy)

[d] Dr. F. Spyrakis,+ Prof. P. Cozzini
Department of Food Sciences, University of Parma, Parma (Italy)

[e] Dr. F. Spyrakis+

Current address : Department of Life Sciences
University of Modena and Reggio Emilia, Modena (Italy)

[f] Dr. P. Benedetti
Molecular Discovery Limited, London, HA5 5NE (UK)
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Department of Chemistry, University of Perugia, Perugia (Italy)

[h] Dr. F. Micheli, Dr. A. Felici
Aptuit S.r.l, Verona (Italy)

[i] Prof. G. E. Kellogg
Department of Medicinal Chemistry
Institute of Structural Biology and Drug Discovery
Virginia Commonwealth University, Richmond, Virginia (USA)

[+] These authors contributed equally to this work.

Supporting information for this article is available on the WWW under
http://dx.doi.org/10.1002/cmdc.201300527.

! 2014 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim ChemMedChem 2014, 9, 1501 – 1511 1501
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•  interazione proteina-
membrana:  

•  Proteina Basica della 
Mielina in doppio strato 
lipidico 

→   rilevanza nella sclerosi 
multipla 

•  disegno di inibitori di enzimi 
del ciclo cellulare, a scopo 
antitumorale 

Prof.	  Eugenia	  Polverini	  
Dipar2mento	  di	  Fisica	  e	  Scienze	  della	  
Terra	  -‐	  Sezione	  di	  Biofisica	  
Università	  di	  Parma	  

Stru2ura	  e	  dinamica	  di	  biomolecole	  in	  relazione	  alla	  loro	  funzione	  
Tecniche	  computazionali	  per	  la	  simulazione	  di	  sistemi	  proteici:	  	  
Dinamica	  Molecolare	  
Docking	  Molecolare	  
Modeling	  Molecolare	  

•  interazione della proteina SMN col 
sistema spliceosomale 
→ rilevanza nella atrofia muscolare 
spinale 

Risorse utilizzate: Cluster per il calcolo numerico intensivo del Dipartimento di Fisica.  
Facility canadese di High Performance Computing SHARCNET (Shared Hierarchical Academic Research 
Computing Network: www.sharcnet.ca), Compute/Calcul Canada (solo relativamente al progetto mielina). 
Software di calcolo intensivo principalmente utilizzati: Gromacs (parallelo) per simulazioni di dinamica 
molecolare. Autodock4 (seriale) per simulazioni di docking. 

Necessità: ampliamento della potenza di calcolo, in particolare per calcolo parallelo; risorse GPU 



BARBARA MONTANINI, SIMONE OTTONELLO 
 
Dipartimento di Bioscienze 
 
 
 
PROGETTO IN CORSO 
Strategie terapeutiche innovative basate sull’identificazione di 
nuovi composti antivirali: 
 

1- Identificazione di target molecolari per il recupero dell’exhaustion in 
pazienti con infezione cronica da epatite B e C  
- Gene expression analysis * 
- Network analysis 
 
2- Identificazione di molecole in grado di bloccare interazioni inibitorie 
recettore-ligando, responsabili dell’exhaustion. 
-  Screening di piccole molecole mediante tecnologia BRET in lievito 
-  Virtual screening and hit-to-lead optimization.** 

IN COLLABORAZIONE CON: 
•  U.O. di Malattie Infettive ed Epatologia, Azienda Ospedaliero-

Universitaria di Parma * 
•  Dipartimento di Farmacia** 

Interaction reproduced in BRET	  

Interaction inhibitor	  



1.  Modelli tipo Hodgkin-Huxley della eccitabilità elettrica cellulare cardiaca (POTENZIALE D’AZIONE)  
        Sistemi ODE risolti numericamente in contesti - zero-dim.(cellula singola) 
                                                                                     - mono-dim. (cavo) 
                                                                                     - bi- e tri-dim. (tessuto) 

2.  Risorse hardware utilizzate ad oggi:  - PC Intel Core, CPU 2,50 GHz, RAM 4.00 GB, 64 bit op. sys. 
                                                                       - Macchina virtuale (grid-ui 2) Vmware SL5 User Interface (FISICA) 
                                                                       - Macchina multi-core SIRIO (complessivi 128 GB RAM) (CCE) 

3.   DESIDERATA:  migliorare efficienza simulazioni ottimizzando interazione competenze (RICERCA-
CALCOLO) 

MASSIMILIANO ZANIBONI 
 
Dipartimento di Bioscienze 
 
INTERESSI DI RICERCA 
Studio in vivo e in silico della eccitabilità cellulare cardiaca 

APPLICAZIONI 
1. Modulazione farmacologica pacemaking cardiaco 
2. Controllo transizione fisio-patologica del ritmo 

COLLABORAZIONI RECENTI 
CHIESI Farmaceutici S.p.A. 
NEH Cardiovascular Research and Training Institute 
          University of Utah, USA. 



GIORGIO DIECI 
 
Dipartimento di Bioscienze 
 
Collaboratore interno per approcci computazionali:  
DAVIDE CARNEVALI 

APPLICAZIONI 
Analisi di dati Next Generation Sequencing  
(RNA-Seq, ChIP-Seq, Methyl-Seq).  
Allineamento reads, assemblaggio del trascrittoma, assemblaggio del genoma, analisi statistiche 
(Programmi: Bowtie, TopHat, STAR, Cufflinks, Scripture, Velvet, ABySS, R/Bioconductor, Matlab etc)  

MODELLI COMPUTAZIONALI  
Metodo “Burrows-Wheeler transform (BWT)-based” per allineamento di reads al genoma, De Bruijn 
graph per assemblaggio del genoma e ricostruzione del trascrittoma  

RISORSE HARDWARE UTILIZZATE  
Macchina multi-core SIRIO (COMPLESSIVI 128 GB RAM, 24 CPU, in condivisione) 
NAS (Network Attached Storage) per spazio disco supplementare 

DESIDERATA 
Cluster che permetta sia di distribuire i processi computazionali parallelizzati, sia di eseguire programmi 
a processore singolo con molta RAM (>32GB).  
Lo spazio disco richiesto durante le fasi di elaborazione varia da 500 Gb a 2/3 Tb. Lo spazio disco 
richiesto per archiviazione si può inizialmente stimare in 4/6 Tb, ma tenderà a crescere in futuro.  

INTERESSI DI RICERCA 
Genomica, epigenomica e trascrittomica 

Cellule	  infe2ate	  da	  virus	  

Cellule	  non	  infe2ate	  



Dipartimento di Bioscienze 
 

Laboratorio di Biochimica, Biologia Molecolare e Bioinformatica 
  

Genome data mininig 
 
Worm-Bacterium genome assembly 
sirio.unipr.it (128 Gb RAM; 500 Gb HD) 
 

•  Reads len:    76 bp 
•  Reads num.:  150 M 
•  Genome size:   0.1 G 
•  RAM:     40 Gb  
•  Storage:   100 Gb 
 

Primate genome assembly 
  

•  Reads len:    50 bp 
•  Reads num.:  500 M 
•  Genome size:     3 G 
•  RAM (ext.):  350 Gb  
•  Storage (ext.):  500 Gb 

  

R. Percudani 

Velvet 1.2  
assembly 

Worm 
Bacterium 


