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= NCBI

-CRESCITA CONOSCENZE delle basi biologiche
-organizzazione rete centro-periferia
-organizzazione famiglie

-ricerca clinica.

OMIM
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v L Lamits to resdncd vour seach by search held, deomosome and other crilena
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NOB] i eplementing changes. lo el you fud commi content i OMIM based on resources 2 WCRT and then directng you to
o ooy, Flexoe be aware thas vou will bezve NCBI to view OMIM records. Access to fll records from NCBI (2.8 web, fip,
eutds) wil no koger be sagynted

l OMIM * - Online Mendelian Inheritance in Man *
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OMDM, was created in 1985 br a collabiration between the National Librany of Medicine and the Wilkam H. Wiekch Medicl
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Wordd Wide Web by NCBL the Nabosal Cester for Bictechnology Information.
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LATTUALITAIN ITALIA

SUL TAVOLO DEL MINISTERC DELL'ECOMOMIA LE 109
MALATTIE RARE DA INSERIRE NEI LEA

MNel nuovi LEA, sul tavolo del Minlstero dell’Economia per
'approvazione, sono state inserite 109 nuove malattie rare che
vanno ad aggiungersi alle 500 gid codificate.

Lo ha annunciato il ministro della Salute, Ferruccio Fazio, nel
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Fenilchetonuria

S. Down

Neurofibromatosi

Aneuploidie altri cromosomi

S. Marfan

OA ; AApatie; Ciclo urea

" Microarrangiamenti cromosomici

MPS

S.Turner

S. Martin Bell

S. Williams

S. De George VCF

S. Prader Willi

M. Gaucher

196

126

115

64

61
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32

26

23

19

12



Nel 2000 “Progetto Genoma Umano”

- Malattie Rare: lo studio di correlazione “genotipo-
fenotipo” ;

- Malattie Complesse: I’identificazione di “loci
genici” di suscettibilita (Diabete, Psoriasi) ;

- Nanotecnologie, terapia genica,medicina rigenerativa
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ANMOINTEREAL:

11 =15 C'I'CTDBER 2011

ESPRESSIONE MENDELIANA DI MALATTIA: regolazione
secondo le leggi mendeliane.

Reverse genetics

EZIOLOGIA COMPLESSA DEI FENOTIPI:
Interazione gene-ambiente
Energonomica
Epigenetica
Recombinogenomica
Effetti transgenerazionali



ANALISI GENOMA

CGH —Array: ibridazione genomica comparativa

UCSC Genome Browser on Human Mar. 2006 (NCBI36/hgl8) Assembly
move zoomin[ 1.5x ][ 3 ” 10x H hase ]zoom outl 1.5x ” 3x ” 10x l

position.l'search:chﬂ5:23,300,001-25_,?00_,000 gEnE mm size 2,400,000 b
plZiElE pil .2 1z Sgl4 21.1 21.

CNV/ CNP: variazioni/polimorfismi del numero di copie.
Popolazione generale: 3-7 varianti genomiche
(0,02% genoma totale)

WORK IN PROGRESS: - completamento lista varianti comuni
- definizione di varianti “fattori di suscettibilita”



CGH- array

Dati preliminari su un campione di popolazione selezionata (!) presso il ns. Centro di
Riferimento per le Malattie Rare in eta pediatrica.

Periodo: 2006- 2011.

Quesito clinico Iniziale: ritardo cognitivo/ delle acquisizioni

- FILTRO CLINICO

- con/ senza epilessia

- con/ senza dismorfismi cranio-facciali

- con/ senza alterazioni scheletriche e/o neuroradiologiche
- FILTRO LABORATORISTICO

- ASSOCIAZIONI ANAMNESTICHE

- familiarita

- con/senza patologia materna gravidica;

- con/senza patologia paterna/ materna pre-gravidica
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CGH-Array

nazienti selezionati: 91

nazienti positivi: 36

pazienti con diagnosi “de novo”: 27
pazienti con un genitore portatore: 6

pazienti con entrambi I genitori portatori: 3
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ORIGINAL ARTICLE

Cryptic deletions are a common finding in “’balanced”
reciprocal and complex chromosome rearrangements: a study
of 59 patients

M De Gregori, R Ciccone, P Magini, T Pramparo, S Gimelli, J Messa, F Novara, A Vetro, E Rossi,
P Maraschio, M C Bonaglia, C Anichini, G B Ferrero, M Silengo, E Fazzi, A Zatterale, R Fischetto,
C Previderé, S Belli, A Turci, G Calabrese, F Bemardi, E Meneghelli,

M Riegel, M Rocchi, SGuerneri, F Lalatta, L Zelante, C Romano,

Ma Fichera, T Mattina, G Arrigo, M Zollino, S Giglio, F Lonarde.,

A Bonfante, A Ferlini, F Cifuentes, H Van Esch, L Backx, A Schinzel,

J R Vermeesch, O Zuffardi

J Med Genet 2007;44:750-762. doi: 10.1136/jmg.2007 052787



Copy-number variations

ORIGINAL ARTICLE

A novel microdeletion syndrome at 3q13.31
characterised by developmental delay, postnatal
overgrowth, hypoplastic male genitals, and
characteristic facial features

A-M Molin," J .amiam.* D A Koolen,? v
'I.n'Carmar{ma A David® N de Leauw,?

Malan,* M ::amla.5 L Eulaaux.‘
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C Macke Uﬂdmﬁ

5 Maia, 6 M Mathéeu-Dramard,'” A Murmd\ 0 F"alumbo!‘

F Papadia.® R Pfundt,? W Reardon,”® A Receveur,' M Fio,* L Flunsbm Darling, ™
C Rosenberg,'? J S4.'® L Vallee.?' C Vincent-Delorme, Z L Zelante.® M-L Bondeson,’

G Annerén’

ABSTRACT

Backgrownd Congenital celetions affecting Jgi1g23
have eately bean reported and only fve cases Pave
been molecubarly characterised. Gerobype—phanotype
corralation has been hampaied by the vanablo sises
ond breakpoints of the deletions. In thes study, 14 noval
patients with daletions in 3a11a23 wem ivestigated
and comparsd with 13 provicusly raportad patients,
Meisods Cinical data wern collected rom 14 sovel

' and only Bve cases hawve been
imvestigated by molecular methods®™ ™ The 14
patients had a mange of different phenotype
imcluding cranisd and facisl dysmorphisms, devel-
opmental retardation, and genital and peripheral
musculoskeletal abnocmalities. Howewer, detes-
mining a proper genotype=phenotype cornelation
hps been harmpened by the few cates with malec-
u].uly defined deletions as well as by the lieited

of p described
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The advent of high resolution microarmay tech-

mqm: has ;m.u:.r !uiumui the lrvestigation of
bling the identification

nf‘ lllunueggnu-ﬁut knmlm!}lﬂmi

nhrqn‘!qﬂh?lSMﬂMWﬂ
varable sires. The smafles! shafied delation was 560 kb,
Jocated in 3q13.31, Genotype=giwnnotyps comparison in
24 patiants shating this shortast gion of ovrlapping
dulation rewealed several common major characienistics

paitern abova the mean was apgsrent. Tha 580 ih
daleted region includes Fve RefSeq genes and two of

Comclusion A newdf rocognised 3q13.31 microdoket
wyndrome 8 dabinested which ts of dagnostic and
prognostic value. Furthermom, bao genas 2 sgpested
10 ba misponsible for the main pherotype.

INTRODUCTION

Delezbora affecting the peroximal long srm of
chromosome 3 are rarely reported in the teratwre.
Hitherto, 14 patients have been described with
debetions of various sres and different breakpoints
within the 3q1ig28 region. The deletions wene
ineestigated in nine of the patients by standasd

for example, CHARGE syndrome (OAIM 214800)
and 9gq subtclomenic deletion syndrome (OMIM
G10253) as reviewed in Vissen o af.™ In addision,
o member of povel microdeletion and micro-
duplications  syndromes  hawe been  delinsated,
starting with the st descibed 17921.31 micro-
deletion myndrome in 2006 (evicwred In Viasen
& al "} Miosing frewm A cytogenstic approach 1o an
ever mare sensitive moleculsr laryotyping has
revessed the steategy behind the identification of
eyl r:,ul'pknmu—l:hlt is, patients having similar!
overlapping genetic rearrangements arc identibed
before the clindeal chassevesiatics of a symdrome aze
diefined. Furthermaore, the collection of clinical and

tic information in databases puch s DECT-
PHER," [5CA and ECARUCA™ has been crucial
for the comparison between patients with rame
sberrations.

Using & reverse genetics approach and a joint
collaborative effort through DECIPHER, we
describe 14 novel patients carfysng microscopic of
mhm..:mupc deletions inm the region 3qi2 3203,
In addition, & molsculer imeestigaticn &
of a previously reported 3q-deletion patient.” This
l-lu-d}' ;Lﬂ-pgmm. a review of the 13 previously
reporied  patients. A newly recognised Sq15.31
microdeletion syndrome s identified, chancrerised
by developmentsl delyy, posmnatsl growth above

J Mg Ganer 201 208:104—109. dat 10,1 K3Bmeaciganet 201 1300538

Case 1

Case 5 Case7 Case 8

Case 10



G. G.: del22q13.3913.33 (44558201-49581309; 5 Mb), de novo.
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- OMIM GENES: ATXN10, PPARA, TRMU, ALG12, MLC1, SCO2, TYMP, ARSA, SHANKS3, ACR;
- 22913 deletion Syndrome (Phelan-Mcdermid syndrome).

RESEARCH ARTICLE AMERICAN JOURNAL OF | 1L
_ medical genetics = - |

22q13.3 Deletion Syndrome: Clinical and Molecular
Analysis Using Array CGH




G. G.: del22q13.3913.33 (44558201-49581309; 5 Mb), de novo.

Clinical characteristics of deletion 22ql3 syndrome

Occurring in >95%

Severe global developmental delay

Absent/severe speech delay
Hypotonia
Normal/accelerated growth

Occurring in >75%

Long eye lashes

Prominent, dysplastic ears
Relatively large, fleshy hands
Hypoplastic/dysplastic toenails
Decreases sensitivity to pain

Occurring in >25%
Cyclic vomiting
Strabismus

Epicanthal folds

Wide spaced teeth/malocclusion
2-3 syndactyly of the toes
Fifth finger clinodactyly
Seizures

Lymphedema
Gastroesophageal reflux
Renal abnormalities

Occurring in >50%
Dolicocephaly

Full brow
Prominent/dysplastic ears
Full/puffy cheeks
Full/puffy eyelids

Pointed chin

Deep set eyes

Ptosis

Decreased perspiration/tendency to overheat

Flat midface
Wide nasal bridge
Bulbous nose
Sacral dimple

Occurring in <25%
Hearing loss (~20%)
Arachnoid cyst (~15%)
Cellulitis (~10%)

Behavioral features

Poor eye contact

Stereotypic movements

Decreased socialization

Language impairment

Chewing/mouthing of non-food items (80—90%)
Teeth grinding (about 25%)

Tongue thrusting (about 15%)

Aggressive behavior (10-15%)




Malattie complesse- multifattoriali e tratti guantitativi:
GWAS studies

Il il
“I k| i The NHGRI Catalog of Published Genome-Wide Association Studies
www.genome.gov/GWAStudies
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Elenco del tratti studiati e numero di
assoclazione trovate (giugno, 2011):
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EPIGENETICA: cambiamenti ereditari dell’espressione genica che, a
differenza delle mutazioni, non sono attribuibili ad
alterazioni della sequenza del DNA.

“MARKERS MISURABILI” DELLE INFLUENZE AMBIENTALI

 Meccanismi: metilazione del DNA, modifiche struttura della
CROMATINA, perdita dell’Imprinting ed RNA non
codificante con effetti a lungo termine e
ad ampio raggio

 Farmaci, alimentazione, alcool, fumo, droghe,
dismetabolismi, patologie croniche : gameti / cellule

embrionarie (fase pre-impianto precoce) / cellule
somatiche

“Life style” e rischio di malattia



EMERGENZA di malattie legate all’eccessiva
Introduzione di calorie e nutrienti
“EPIDEMIA” OBESITA E DIABETE

Questione di GUSTO

“Frutta nefle Souole”d un programima di educasione almentae
promaiss dall Uniene Europss o gestl o

Potere educativo della persuasione: che cosa funziona di
piu?



Moore Persaud, 2003

Higman Birth Defects

50-60%

Unknown etiology

Multifactorial inheritance

Chromosomal aberrations

Mutant genes

Environmental agents

Figare 8 =1. Graphic illustration of the causes of human birth defects. Note that the causes of most anomalies are unknown
and that 20 to 25% of them are caused by a combination of genetic and environmental factors (multifactorial inheritance).



Educazione genetica

» La Genetica Clinica puo essere gia parte della
Medicina/ Pediatria Generale

 Filtro clinico nella SELEZIONE del test
Idoneo per la patologia sospettata ed
Interpretazione

e Sorveglianza



Regione Puglia

Realta gia operativa/ in corso di organizzazione:

- Registro Regionale Malattie Rare e Rete di
assistenza ;

- Progetto Nardino: modello assistenziale di gestione
diagnostica e presa in carico Pz. con patologia
cronica

- Screening neonatale allargato Malattie Metaboliche



Regione Puglia

Ipotesi di lavoro:

- nuovo paradigma nel rapporto medico-paziente
- personalizzare la medicina e gli stili di vita

- capillarizzare le conoscenze

- Istituire un ambulatorio per il “ COUNSELING
PRECONCEZIONALE” del difetti congeniti

PENSIAMOCI PRIMA,
SONSIGLIUTILLPER CHI \
[ E,E{I;IEH.&?REEEMH E.ﬁ.i'uiIE IO




“Tendenze demografiche, cambiamenti tecnologici e

crescita economica nei paesi avanzati”
L. Bini Smaghi (“Area pediatrica “ 2011)

SOCIETA AVANZATE

tendenza demografica limitata
progresso tecnologico
capitale umano (e di salute)

livello di istruzione / apprendistato
PREPARARE | GIOVANI
Pediatra / Medico Generale

lavoro scientifico+ pratica:contribuisce ad allungare
durata/qualita vita
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Qucllo che mi ha sorpreso di piv degli vomini
dell*Occidente é che perdono la salute per fare i soldi. e
poi perdono i soldi per fare la salute.

Pensano tanto al futuro che dimenticano dJi vivere il
presente in tale maniera che non riescono a vivere né il
presente né il futuro. Vivono come se non dovessero morire
mai ¢ muoiono come s¢ non avessero mai vissuto.

GRAZIE!
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