Per quanto concerne i moderatori, relatori, formatori, tutor, docenti e richiesta dall’Accordo Stato-Regioni vigente apposita dichiarazione esplicita dell’interessato,
di trasparenza delle fonti di finanziamento e dei rapporti con soggetti portatori di interessi commerciali relativi agli ultimi due anni dalla data dell’evento.
La documentazione deve essere disponibile presso il Provider e conservata per almeno 5 anni.

Dichiarazione sul Conflitto di Interessi

Il sottoscritto DAVIDE VECCHIO in qualita di:

o moderatore X docente o relatore o tutor

dellevento “INDIVIDUAZIONE DEI DISTURBI DEL NEUROSVILUPPO 0-3 ANNI”

da tenersi per conto di Biomedia srl Provider n. 148,

ai sensi dell’Accordo Stato-Regione in materia di formazione continua nel settore “Salute” (Formazione ECM) vigente,

Dichiara
X che negli ultimi due anni NON ha avuto rapporti anche di finanziamento con soggetti portatori di interessi commerciali
in campo sanitario

1 che negli ultimi due anni ha avuto rapporti anche di finanziamento con soggetti portatori di interessi commerciali in campo
sanitario (indicare quali):
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Corso gratuito online di aggiornamento per pediatri

Individuazione dei disturbi del neurosviluppo 0-3 anni:
indicatori di rischio e predittori prognostici nei disturbi

dell'integrazione sensoriale e nello spettro autistico

3,10,13,17, 24, 27 FEBBRAIO 2021 - ORE 18

Programma preliminare

Il corso teorico-pratico, accreditato ECM, & rivolto a medici pediatri, si svelger in 6
sessioni oltre a lezioni teoriche di approfondimento per i singoli argomenti del pro
gramma, & prevista la partecipazione di professionisti di diverse specialita al fine di
rendere completa e multidimensionale la trattazione di ogni area.

LE TEMATICHE PRINCIPALI NELLE SINGOLE SESSIONI SARANNO:

* LA VALUTAZIONE NEUROPSICOEVOLUTIVA DEL NEONATO E DEL BAMBINO
MEI PRIMI DUE ANNI, | PRINCIPALI DISTURBI E LE TRAIETTORIE EVOLUTIVE

+ LA SOMMINISTRAZIONE DELLA SCHEDA DI SCREENING
NEUROEVOLUTIVO 0-24 MESI

* | DISTURBI DELLA PROCESSAZIONE/INTEGRAZIONE SENSORIALE
E | DISTURBI DELLO SPETTRO AUTISTICO

= GLIINDICATORI PRECOCI E PROGNOSTICI NEI DISTURBI
DELLO SPETTRO AUTISTICO

+ SESSIONE PRATICA: ESERCITAZIONE TRAMITE PRESENTAZIONE
DI VIDEO PER LA COMPILAZIONE DELLA SCHEDA

+ SESSIONE PRATICA: ESERCITAZIONE TRAMITE PRESENTAZIONE DI VIDEQ
PER LINDIVIDUAZIONE DEI PREDITTORI PROGNOSTICI NELLAUTISMO

+ APPROFONDIMENTI TEDRICI SU OGNI TEMATICA AFFRONTATA
SALUTI - SANDRA 7 AMPA, Sottosegretaria al Ministero della Salute

RELATORI

ALBERTO VILLANI

Presidente Societa Italiana di Pediatria (SIP)

TERESA MAZZONE

Pediatra, presidente del Sindacato Italianc Specialisti Pediatri (S.1.5.Pe)
ANDREA DOTTA

Pediatra, presidente Societa [taliana di Neonatologia - Lazio (SIN)
DAVIDE VECCHID

Pediatra genetista

FEDERICO CARLO PERNO

Professore ordinario di Microbiologia, Universita di Tor Vergata
MAGDA DI RENZO

Psicoterapeuta infantile, Istituto di Ortofonologia (1d0)

ELENA VANADIA

Neurcpsichiatra infantile, Istituto di Ortofonologia (1d0)

FEDERICO BIANCHI DI CASTELBIANCO
Psicoterapeuta infantile, Istituto di Ortofonologia {1d0)

Per informazioni: www.sip.it - info@sip.it

gli strumenti utili per gli aspetti operativi quali wﬁwamw la compilaziene di schede di screening neuroevelutive, kit con piccali
glochl da eludm pediatrico per Ia rilevazione di competenze presenti nel bambing, articoll, libri ed & prevista una coensulenza online sugli argomenti trattati anche post corso.

Il neurosviluppo: origini e basi
etiopatogenetiche dei disturbi correlati

Davide Vecchio

Consigliere junior Societa Italiana di Pediatria

Roma, 3 Febbraio 2021
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Evolution and Tinkering

Some of the 1bth<entory books de.
w«ommwmmiuuum-
edby superb drawings of the Various anjs
mals thit populyte the earth, Certgin
contain detailed descriptions of such
Creatures as dogs with figh heads, men
with chicken legs, or yen women with-
0ul heads, The notion of monsters that
blend the charscterisic o, different spe.
cles is not itself Surprising: everyone hag
imagined or sketched wuch hybrids,
Wm:'sdiscomniu foday is that in the
16th century these Creatures belonged,
0L 10 the world of fantasies, but 1o the

teal workd. Many peaple hag seen them
and described them in dega, The mon.
sters walked alongside the familiar ani.
mals of everyday lif, They were within
the limits of the possible.

Frangois Jacob

The interest in these monsters s thas
they show how 3 cultyre handles the pos.
sible and marks ts fimiys, Itis o require.
ment of the buman brain 1o Put order in
the universe, It sems fair o say that gl
cultures have more o jess succeeded in
providing their members with 2 unified
and coherent View of the world ang of
the forces tha ryg it One may di
with the explaatory systems offered by
Myths or magic, but one cannot deny
them unity and coherence, [ fict, they

are often charged wifh 100 much unity  hag

and coherence because of their capacity
10 explain anything by the same simple
argument. Actually, despite their gif.
ferences, whether mythic, magic, or scj.
entific, all explanatory systems operate
00 & common principle, Iy ghe words of

Sagree  though, insfead, imagination is only 4

terest. To produce 4 valuble observy.
fion, one has firstto have an idea of whyt
10 observe, 3 preconception of what js
possible, Scientific advances often come
from uncovering a hitherto unseen s
pcc!olminuumsm.nommuchd
using SOMe few instrument, byt rather of
looking at objects from 5 different angle,
look is necessarily guided by g cey-
{ain idea of what (he so<alled reality
might be, 1 always involves 4 certain
conception about he unknown, that js,
about what figs beyond that which one
has logical or experimental reasons fo
believe, In the words of Peter Medawar,
scientific investigation begins by the jn.
vention of a possible world or of 4 finy
raction of that worlg"" ). So also be.-
gins mythics) thought, But t slops there,
Having constructed whay i considers as
the only possible world, it easily is reg).
ity into ity scheme, For scientific

part of the game, At every step, it has o
meet with experimentation and crticism,
The best warld i the one g exists and

Proven o work already for 5 long
lime, Science attempis to confront (he
possible with the agtya),

The price to be paid for this outlook,
bowever, tumed out 1 be high, It was,
and is perhaps more thay eVer, rengunc.
g @ unified world viey, This resuls

t he is going to
know exactly wha

rks like a tinkerer.. A tinkerer who does not

[ 0

«Natural selection w

F. Jacob. Evolution is a tink:zr;;
in Science 10 June 1977 vol. 196, no.

i is disposal to
i verything at his disp
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Evolution of Human-Specific Neural SRGAP2 Genes by Incomplete
Segmental Duplication

Megan Y. Dennis®, Xander Nuttle®, Peter H. Sudmant, Francesca Antonacci, Tina A. Graves, Mikhail Nefedov, Jill A. Rosenfeld, Saba Sajjadian,
Maika Malig, Holland Kotkiewicz, Cynthia J. Curry, Susan Shafer, Lisa G. Shaffer, Pieter J. de Jong, Richard K. Wilson, Evan E. Eichlerl:J

<« HCAS56
C100rf186 AVPR1B FAM72A SRGAP2A IBKE RASSF5 LGITN
— - - —- ——— —
563 kbp chr1:206,072,708-206,290,716 chr1:206,482,222-206,787,271
PPIAL4 FAM72D SRGAP2B
> <
442 Kbp  chr1:148,176,039-148,229,846 chr1:143,871,003-144,095,783
PPIAL4 LOC728855 FCGR1B HIST2H2BA FAM72B SRGAP2C
> — » = A —————————————————————————————————————-
1p12 contig 108 kbp T 69 kbp :
604 kbp chr1:144,274,482-144,373,448 chr1:120,747,157-120,936,069 chr1:121,086,696-121,226,013

C II Cell 2012 149, 912-922DOI: (10.1016/j.cell.2012.03.033)

GRS Copyright © 2012 Elsevier Inc. Terms and Conditions
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Inhibition of SRGAP2 Function by Its Human-Specific Paralogs Induces  [@fs)]!

Neoteny during Spine Maturation 75 S

Cécile Charrier’, Kaumudi Joshi’, Jaeda Coutinho-Budd, Ji-Eun Kim, Nelle Lambert, Jacqueline de Marchena®, Wei-Lin Jin, Pierre Vanderhaeghen,
Anirvan Ghosh, Takayuki Sassa®, Franck Polleuxt¥ =4 Cell 2012 149, 912-922DOI: (10.1016/j.cell.2012.03.033)
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"Novelties come from previously unseen association of old material.
To create is to recombine”
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The birth of a human-specific neural gene
by incomplete duplication and gene fusion
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fused 5’ exons fused 3’ exons
* — Duplicated HYDIN exons (6-84 of 86) —
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€Ceeeeedeeeeeedddeeedeeedeeeeeeeeeeedeedeeteeeeee sPl< 1921.1
" L N N ‘,' L

1 I | o .
100 kbp il | chimpanzee
insertion site

HYDINZ2 was generated by the
juxtaposition of multiple segmental
duplications culminating with the partial
duplication of HYDIN ~3.2 mya.

We identify a new promoter that
“rescued” the truncated gene duplicate
and drives a neuronal pattern of
expression.

We show that the reciprocal
macro/microcephaly phenotypes
associated with chromosome 1g21
rearrangements can occur

without HYDINZ2 copy number changes.

Dougherty et al. Genome Biology (2017) 18:49
DOI 10.1186/513059-017-1163-9



Trio of genes supercharged human brain evolution

By Elizabeth Pennisi | May. 31,2018, 12:00 PM
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Human-Chimpanzee Differences in a FZD8 Enhancer Alter Cell-Cycle
Dynamics in the Developing Neocortex

J. Lomax Boyd, Stephanie L. Skove, Jeremy P. Rouanet, Louis-Jan Pilaz, Tristan Bepler, Raluca Gordan, Gregory A. Wray, Debra L. Silvert¥ =4
Published Online: February 19, 2015

~7 mya
@g This study reports the discovery of a

human-accelerated enhancer of FZD8

chimpanzee human functioning in brain development.

FZD8 FZD8

T i1 — —— Boyd et al. demonstrate species-specific
activity differences and show that the
human enhancer promotes a faster
progenitor cell cycle and increased

577 enhancer neocortical size.
activity

Enhancer sequence changes may
contribute to unique features of the
human brain.

cell cycle length,
neocortex size C II

Current Biology 2015 25, 772-779DOI: (10.1016/j.cub.2015.01.041) [etiadas




Molecular evolution of FOXP2, a gene
involved in speech and language

Wolfgang Enard, Molly Przeworski, Simon E. Fisher, Cecilia S. L. Lai, Victor Wiebe, Takashi Kitano,

Anthony P. Monaco & Svante Paabo o/0™
o2 1 Human
o7 i
0/2 oo tpp=t=== Chimp
s 112 B Gorilla
— Orang-ut:
|r-l 9 I- 0/5 i
{ 1 I e Rhesus
B Amino-acid change Human Lq i
|I .

Orang-utan

E(Fﬁhmus ma:;;&

Silent and replacement nucleotide substitutions mapped
on the phylogeny of primates

Nature volume 418, pages 869—872 (22 August 2002)
doi:10.1038/nature01025



Nat Ecol Evol. 2017;1(3):69. doi: 10.1038/s41559-016-0069. Epub 2017 Feb 17.

The evolution and population diversity of human-specific segmental duplications.

Dennis MY1'2, Harshman L2, Nelson BJ2, Penn 02, Cantsilieris 82, Huddleston J2'3, Antonacci F4, Penewit K2, Denman L2, Raja A2'3, Baker C2, Mark K2,
MaligM2, Janke N2, Espinoza C?, Stessman HAF2, Nuttle X, Hoekzema K2, Lindsay-Graves TA®, Wilson RK®, Eichler EE?3,

Most recent common ancestor 6 mya (12 mya)

ROCK1B (5.3 mya); ARHGAP11B (5.3 mya)
CD8B (5.2 mya)
FCGR1B,HIST2H2B-B (5.0 mya)

—a GPR89B, PDZK1B (4.7 mya)
4 mya (8 mya)

SRGAP2B, FAM72B (3.1 mya)**
-~ HYDIN2 (3.0 mya)* **

- SRGAPZC FAM c HIST2HC, FCGR1C (2.4 mya)*
~aFRMPD2B, PTPN20B (2.3 mya)**; GPRIN2B, PPYR4A (2.3 mya)**

1 ARHGEF5B (1.9 mya) 2 mya (4 mya)

—a TCAF2B (1.6 mya)**
a GTF2IRDB, GTF2IB, NCF1B (1.4 mya)**; GTF2H2B, OCLN-B (1.4 mya)**
- GTF2H2C (1.2 mya) SFiGAPZD, FAM72D, HIST2HD, FCGR1D (1.2 mya)*

. CHAEANZA (1
~a NAIP- S s - DUSP22B (0.8 mya)
GTF2IRDC, G F2/C NCF1C (0.7 mya)™
CFC1, TISP43 (0.6 mya)**; MIR4267B (0.6 mya)**
SMN2, SERF1B, NAIP-B (0.3 mya)**
BOLAZ (0.3 mya), TCAF1B, TCAF2B (0.3 mya)**

~99% identical

Denisova
Neanderthal
Chimpanzee Human

Today

Human-specific duplications create new genes and features unique to the human genome
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The evolution and population diversity of human-specific segmental duplications.

Dennis MY1'2, Harshman L2, Nelson BJ2, Penn 02, Cantsilieris 82, Huddleston J2'3, Antonacci F4, Penewit K2, Denman L2, Raja A2'3, Baker C2, Mark K2,

MaligM2, Janke N2, Espinoza C?, Stessman HAF2, Nuttle X, Hoekzema K2, Lindsay-Graves TA®, Wilson RK®, Eichler EE?3,
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Disease-associated genomic hotspots

* ROCKI1B

» ROCK1A

: 1921.1 microdeletion (ID, schizophrenia) & duplication (autism)

: SMINT mutations implicated in spinal muscular atrophy

: 7911.12 deletion (Williams-Beuren syndrome) & duplication (autism)
: 10911.23 deletion and duplication (ID and congenital anomalies)

: 15913.3 microdeletion (epilepsy, ID, autism, schizophrenia)

: 16p11.2 microdeletion & duplication (autism)

ONhWN-=-
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The 22g11.2 region

Chromosome 22 17.0-17.3 18.6-19.0 19.3-19.4  19.7-20.4 21.2-213 22.0-22.1 22.9-23.0 23.3-23.4
o o = o o D
13 . . " .
F Proximal 22q11.2 microdel/dup syndrome Distal 22q11.2 microdel/dup syndrome

Fll.2

DiGeorge Syndrome
[OMIM 192430]
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Nucleic Acids Res. 2006; 34(2): 445-450.
Published online 2006 Jan 26. doi: 10.1093/nar/gkj456

BAC to the future! or oligonucleotides: a perspective for micro array
comparative genomic hybridization (array CGH)

Bauke Ylstra,* Paul van den IJssel, Beatriz Carvalho, Ruud H. Brakenhoff,1 and Gerrit A. Meijer
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ol OMIM Update List

12,293
1= Updates since the database was placed on the web in December 1995
2019 Jan  Feb Mar Apr May Jun Jul Aug Sep
New 47 35 35 37 42 39 35 41 49

Updated 358 382 363 388 621 512 412 604 617

2018 Jan  Feb Mar Apr May Jun Jul Aug Sep
New 37 35 29 26 50 45 27 35 33

Updated 545 463 455 374 329 401 358 404 520

2017 Jan  Feb Mar Apr May Jun Jul Aug Sep

New 53 53 44 44 46 46 46 61 51
MIMT2 Updated 346 409 350 445 487 429 409 540 334
2016 Jan Feb Mar Apr May Jun Jul Aug Sep

kAlkA11

New 57 60 50 51 43 46 47 48 42

rAIRATID Updated 405 497 575 508 687 735 957 1100 947
PR

le 2015 Jan Feb Mar Apr May Jun Jul Aug Sep

MINT New 52 46 43 54 56 52 54 42 50

Updated 593 698 618 552 614 598 666 699 476

2014 Jan Feb Mar Apr May Jun Jul Aug Sep

New 41 52 46 54 52 51 50 59 51

1000

1r-.'1lrtﬂm
I

T T T T T T 1
1965 1970 1975 1980 1935 1990 1995 2000 2005 Updated 558 586 552 707 548 579 610 554 533
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Hamosh, A., Scott, A. F., Amberger, J. S., Bocchini, C. A., & McKusick, V. A. (2005). Online Mendelian

Inheritance in Man (OMIM), a knowledgebase of human genes and genetic disorders.
Nucleic acids research, 33(suppl_1), D514-D517.
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Bamshad, M. J., Nickerson, D. A., & Chong, J. X. (2019). Mendelian
Gene Discovery: Fast and Furious with No End in Sight. The
American Journal of Human Genetics, 105(3), 448-455.



Mendelian Gene Discovery: Fast and Furious
with No End in Sight
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Recurrent de novo mutations in
neurodevelopmental disorders: properties
implications

and clinical

DNM class Size Description Average number of DNMs*
per genome
Copy number > 50 bp Genomic deletions or duplications that can span both gene regions 0.05-0.16
variant (CNV) and noncoding, regulatory regions [8, 23, 26]
Insertion/deletion <50 bp Insertions or deletions of a small number of nucleotides that alter the 2.6-9
(indel) reading frame of a protein are called frameshift mutations and typically [8, 23, 26, 27]
result in a truncated peptide
Single-nucleotide 1 bp Single base-pair change in the genome 45-89
variant (SNV) [3, 7,8 23, 27, 28]
SNV subtype Likely gene Results in a truncated peptide, often referred to as stop-gain, stop-lost,
disrupting or splice-altering mutations
Missense Changes the amino acid sequence of a peptide but does not lead to
peptide truncation
Synonymous Mutations that do not alter peptide sequence or length but may
alter regulatory regions or RNA processing
Noncoding Changes that occur outside the protein-coding regions of the genome
Mosaic SNV 1 bp Single base-pair changes that occur in only a subset of cells in the 0.05-22.2
human body, sometimes referred to as somatic mutations [23, 27, 29-31]
Mosaic CNV > 50 bp Deletions or duplications that only occur in a subset of cells in the 5e4-7.7e
human body 32, 35]

Wilfert, Amy B., et al. Genome medicine 9.1 (2017): 101.



Timeline of key discoveries in the history of NDD research

Linkage and association analysis

FMR1-KO mice are
generated to model
fragile X syndrome

First same-sex twin

identifies CNTNAP2, a member
of the neurexin family, as an
autism-susceptibility gene

study to demonstrate
the importance of
genetics in the
etiology of autism

Mutations in the X-linked
genes NLGN3 and NLGN4
are associated with autism

Whole-exome sequencing
reveals the contribution of
de novo single-nucleotide
mutation to ASD risk

1 9|43 1977 1991 1993 1994 1999 2002 2003 2007 2008 2010 2012 2015
American psychiatrist TSC2 is identified Learning and Rett syndrome is modeled ]
Leo Kanner reports 11 as the causative memory deficits in vitro using iPSCs-derived
children with “autistic gene for tuberous are reversed in neurons
disturbances of affective sclerosis adult Nf1*"~ mice
contact” and in 1944 by inhibition of the
names the condition Ras pathway Comparative genomic Nonsyndromic

‘infantile autism’

MECP2 is identified
as the causative gene
for Rett syndrome

FMR1 is identified as
the causative gene for
fragile X syndrome

Sztainberg, Yehezkel, and Huda Y. Zoghbi. "Lessons learned from studying syndromic autism spectrum disorders."
Nature neuroscience 19.11 (2016): 1408.

hybridization identifies
de novo CNVs associated
with ASD

Reversibility of neurological

deficits is demonstrated in a
mouse model of Rett syndrome

Mutations in SHANK3 are
associated with ASD

autism is modeled
using iPSCs-derived
three-dimensional

organoids




Comprehensive evaluation of the child with intellectual disability

or global developmental delays

Unexplained Global Developmental Delay / Intellectual Disability |

'

Detailed madical and developmantal history, including prior diagnostic testing, especially newborn screaning labs

;::: Three-generation family history

C) Complete physical and neurological examination with attention to dysmornphism

D) Consider EEG testing if history concerning for epileptic seizures or encephalopathy
E) Consider psychoeducational testing, vision testing, and hearing testing
F) Consider referral to a clinician with relevant expertise if child appears to have an unrecognized genetic syndrome

}

Specific Etiology Suspected?

*Nc

Otherwise: karyotype and StFISH
B) Moderate to severe and female: MeCP2 testing
C)Mild and either gender: FMR1 testing

*anrml

Neuroimaging: Head MRI
It available, consider MRS

4Non-cia-gnnslic

Metabolic testing, based on clinical judgment:

A) Plasma amino acids, ammaonia, acylcamitings

B) Serum uric acid

C) Urine organic acids

D) Urine and plasma creatine, creatinine, and
guanidinoacetic acid

E) Appropriate testing for CGDs

F) Plasma VLCFA, pipecolic acid, phytanic
acid, and RBC plasmalogens

G) Serum T-dehydrocholesterol

H) Urine mucopolysaccharides and sialic acid

I} Blood or fibroblast screening for lysosomal
enzyme deficiencies

J) CSF glucose, lactate, pyruvate, glycine,
organic acids, folate, and neurotransmitter
metabalites

*Normal

Ongaing follow-up
Consider further evaluation as warranted
Consider referral to a medical geneticist

Yes

Abnormal

Diagnostic

Abnormal

A)  Genetic syndrome: single gene tests

B)
C) Structural abnormality: MRI
D) Metabolic disorder: screening tests

Test parants and siblings as appropriate
Refar for genetic counseling

Specific testing as appropriate

Specific testing as appropriate

Modified from: Moeschler, John B., and Michael Shevell. "Comprehensive evaluation of the child

with intellectual disability or global developmental delays." Pediatrics 134.3 (2014): e903-e918.

AND

Miller, David T., et al. "Cc us stati t: chromosomal microarray is a first-tier clinical diagnostic
test for individuals with developmental disabilities or congenital anomalies."

The American Journal of Human Genetics 86.5 (2010): 749-764.
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