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Una Historia. Casi..una década.
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~ 2200 metros cuadrados de Edificio
39 laboratorios
5 consultas
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Unidades Funcionales

Las principales Unidades Funcionales (UF) asistenciales y de
Investigacion del INGEMM estan agrupadas en las siguientes areas:

Clinica

Pre-analitica

Genética Molecular

Endocrinologia Molecular

Metabodlicas

Alteraciones Genomicas Estructurales y funcionales
Farmacogenetica y farmacogenomica
Malformaciones congénitas

Oncologia Molecular

Patologia Molecular (conj con Anat patoldgica)
Epigenética

Bioinformatica



LA IDEA DE PROYECTO

= 7= h Hospital Universitario
Instituto de Genética RS e
Medica y Molecular m;;'u”'

ﬂﬂﬂﬂﬂﬂﬂ drid

iimportante!

Para establecer un diagnostico diferencial y asesoramiento genetico se debe
acudir a las consultas de Genética Médica.

Individuos con el sindrome de Phelan-McDermid deben recibir atencion médica de
rutina de su medico primario una vez diagnosticados. No obstante, un genetista
clinico deberia participar en y después de la diagnosis inicial.

Evaluaciones periodicas serian necesarias para actualizar a los padres toda la
informacion disponible sobre este sindrome.

Primary care physicians play an important role in caring for patients with the del
22q13.3 syndrome
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Important!

Associations and NTL and/or INTL registries of PMS’s patients
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Grandes cohortes de pacientes.
Su Importancia

Importancia de seguimiento de la evolucion de los
pacientes

- Datos emergentes parecen senalar que algunos de los sintomas
clinicos de los pacientes tienden a desarrollarse con la edad.

« Hasta la fecha, el espectro fenotipico de PMS ha sido generalmente
estudiado en nifiez la y la evolucion del fenotipo en edad adulta se
ha documentado en muy pocos casos (Bonaglia y otros, 2011,
Willemsen y otros, 2012; Denayer y otros, 2012).

- Por lo que que las observaciones longitudinales podran ayudar a
los especialistas a construir un modelo mas robusto y clinico mas
util del sindrome.

Follow up........



= Medicay Molecular Introduccion.
Objetivos:

e Establecer o no la relacion entre el tamano de la delecion y las manifestaciones
clinicas. Primer diagndstico por MLPA en 2006.

e|ldentificar los genes que participan en ciertas manifestaciones del PMS observadas
solo en algunos pacientes

Algunos signos clinicos parecen estar correlacionados con el tamano de la delecidn, sin
embargo, las caracteristicas principales del sindrome parecen ser independientes del
tamano, y dependientes solo de la delecion del gen SHANKS3.


http://es.wikipedia.org/wiki/Gen
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A Spanish’s cohort...........

Recruiting all over the country and overseas: T
Cytogenetics and FISH

2007 4 pacientes < Y8 l L A

2008 R .

2009 13 patients IR

2010 A-CGH + MLPA

2011 26 patients

2012

2013 56 patients

2014 69 patients

2015 97 patients

2016 112 patients

Argentinians: 9 patients
1 from Chile

1 from Mexico ?? SHANK3 mut suspicion



http://www.madrid.org/cs/Satellite?language=es&pagename=HospitalLaPaz/Page/HPAZ_home

‘ Instituto de Genética
"~ Médica y Molecular

A Spanish’s cohort...........

Average at diagnosis is 75

months (around 6 yrs.)

“1M Hospital Universitario
La Paz

SaludMadrid

[ Comunidad do Madrid

From birth to 43 yrs. old

Age at diagnosis is getting down!!!! In general but,......

small deletions and puntual mutation of shank3 are missdiagnosed

. 22gter microdeletion sydrome is the second most frequent subtelomeric rearrangement afterlp36.3 microdeletion sindrome,

suggesting that it is a relatively common chromosomal disorder a previous larger study.

. Unknown prevalence.

. Missdiagnosed:

— Difficult to be detected by classical karyotype ( even at 550 bands).

— No patognomonic clinical fetaures and great clinial variability.
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The exact prevalence is unknown and the syndrome is thought to be underdiagnosed. In a large
cohort study among 11,000 patients with ID, it was the second most frequent subtelomeric
rearrangement, suggesting that it is a relatively common chromosomal disorder

Workflow 1, Haryotype + MLPA.
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Workflow 3 First tier; aCGH.

Patients with mental
retardation
without clear
syndromic features

First test

w or w/o Autism.

Prevalence

IS INCreasing



Causas genéticas del s. de Phelan- . _
. £ A&
=, Instituto de Genética M C De FMli d 2
Médicay Molecular
Deleciones terminales o intersticiales en 22913.3 (80%). DE NOVO
Reordenamientos en desequilibrio (20%) (delecion + trisomia).

Traslocaciones aparentemente en equilibrio.

Mutaciones en SHANKS. the cause of the major neurological features associated with deletion 22¢13

MOSAICOS Spanish’s cohort: 100 deletions; 3 interst. (2 no SHANK?3)
2 coming from parental balanced
Cromosomas en anillo translocations (4/22 and 17/22)

.- 9 ring chromosomal rearrangements.
By 1 possible punctual mut of SHANK3

TOTAL: 112 cases, 10 Kb-9.225Mb

Interesting:
« 10 cases are mosaics (around 10% from 14% to 82%) and 2
siblings originated from a paternal germinal mosaicism.

o 28 cases with deletions under 0.5 Mb




Metodos diagnosticos
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Green signal =
Normal control

Pink signal =
Chromosome region ef interest

Normal control:
Two green signals
Two pink signals

Patient with deletion:
Two green signals
One pink signal
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Fragment Analysis

Sample deletion
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aCGH

F13I2118466- 153893002, 21.7 Mb




= vaacaymoeenar. 1 €CNICAS de diagnostico

Del. Del. Trasloc. N . Otras
o . Tamano Mosaicos .
grandes cripticas | equilibrio regiones
Cariotipo v X v X v \
(grandes)
FISH \ v \ X V X
MLPA \ V X \ X X
(limitaciones)
aCGH V V X V v v




aCGH
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aCGH screens the whole genome. It
means....other findings

Clinical routine genetics
laboratory
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eg; Pat 31 arr22g13.33 (51123491-51171495,SHANK3)x1;arr15q13.3
(32019696-32462701,CHRNA7)x1

eg; Pat 43 arr 4934.3035.1(182624551-183358303)x3,arr22q13.31-q13.33
(46204739-51219009)x1; arr17p12(14090300-15491748, PMP22)x1

eg; Pat 47 arr22g13.33 (43415599512208042)x1;arr17p13.3 (945546-194642)x1

eg; Pat 44 arr22g13.33 (51009524-51178264)x1;arr19p13.2 (1282116513231929,NFIX)x3

arr22913.33 (43415599-512208042)x1; dup 16p11.2 (0,5Mb);

g; Pat 31 3 PMS + deletion of conductual
Behaviour gene
eg; Pat43
PMS + HNPP
g; Pat47

—% PMS + CNV w/o clinical significance
eg; Pat44
=== PMS + 19p13.2 microduplication Synd



Where genotype is not predictive of phenotype

277

Reduced penetrance presents a major challenge to genetic counsellors attempting to
interpret the medical history of a patient’s family to quantify the disease risk to the
patient’s offspring.



Algunos de los mecanismos por los que se puede
llegar a una penetrancia reducida/expresion variable

Fig. 1 Some of the different _
mechanisms underlying the

phenomenon of reduced _ -
penetrance in human inherited Gene expression Iml
= \ | / |
R N
Modifier genes _

disease
[DIgenlr, mutations

David N. Cooper - Michael Krawczak -
Constantin Polychronakos * Chris Tyler-Smith *
Hildegard Kehrer-Sawatzki

Hum Genet (2013) 132:1077-1130
DOI 10.1007/500439-013-1331-2



aCGH shows complex rearrangements within the
region
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6 casos delecion compleja en 22913:
(2xDup/del contiguas; del-normal-del, del/del separadas

Del-N-del-N-del, dup-n-del-n-del

ciberer

/ESTIGACION BIOMEDICA EN RED
DE ENFERMEDADES RARA

Médica y Molecular SaludMadrid V\/W\N.idip&l@

B comunidad de Madrid
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Resultados
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Delecidon 7.5 Mb.
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Mosaico 80%
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 ElaCGH es la técnica indicada para el diagnostico del PMS
(mosaicos Yy alteraciones adicionales en el genoma) y es importante

gue tenga cobertura en SHANKS.

FISH en padres: reordenamientos en equilibrio pueden aumentar el

riesgo de recurrencia.

El aCGH especifico para 2213 es util para estudio

complementario:
Tamafos/genes.
Pequefas deleciones.
Alteraciones complejas.

Mosaicos.




T o o conci Arrays de CGH.

 Creacion de un aCGH
especifico para 22913.

22
4.3 -2 -1 i 1 224
— Alta densidad sondas. o 2 a1
— Precision tamafno-genes. E
q12.2 _|
— ldentificacion de pequeias
T A 23
deleciones (10Kb). . |
o R = _
— Alteraciones complejas. I T
att. SRR S
.
— Mosaicos. R
—  Este array sera utilizado para determinar ’ 4132
con precision los puntos de rotura de las l -
. : : I = _|
diferentes deleciones con la intencién de 1123 SRR P #
’ q13.31_]
establecer que elementos repetitivos o
posible microhomologia estan presentes .
gql3.
en las deleciones no-recurrentes que se L |
presentan len la mayoria de los pacientes q13.32 | o
=

con esta patologia.
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Cluster from deletion size

&l %
_ ( (A T AT

G5 G3 G4 Gl G2

G5 4,94+4/-0,45 N=19 G3 7,53+/-0,83 N=23 G4 0,10+/-0,13 N=28 G11,5+/-0,38 N=16 G2 3,19+/-0,87 N=25




Origen de la delecion

« Entre los individuos con sindrome de Phelan-McDermid,
aproximadamente dos tercios tenian pérdidas en el cromosoma 22
heredadas de su padre, mientras que un tercio supresiones en el
cromosoma 22 heredadas de su madre.

« Este hallazgo no es sorprendente ya resultados similares se han
visto en otras deleciones terminales.

Parental origin studies:

Paternal: 28/36 (77.5%)
Maternal: 8/36 (22.5%)
Not informative: 15
Not avallable: 61

“=m_ Instituto de Genética A ogpital Universitario Idi
= Medica y Molecular Saluchiadic ki

B comunidad de Madrid

(11l b
{ cloerer
. CCENTRO DE INVESTIGACION BIOMEDICA EN RED
DE ENFERM :
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Caracteristicas clinicas

MMMMMMMMMM

¢, Qué caracteristicas presentan los nifios con esta
enfermedad? Se caracteriza por una hipotonia neonatal,
retraso global de desarrollo, con un crecimiento normal
hacia a un crecimiento acelerado, y con una marcada
ausencia del habla o un serio retraso del mismo y con
rasgos dismorficos leves.

La hipotonia, los problemas de alimentacion, y el retraso
del desarrollo suelen ser los sintomas mas tempranos de
Identificar en este sindrome.

Speech and language evaluations and speech therapy are needed to ensure
maximum communication potential or any issues that may affect development.



Table 1. Features assoctated with 22q13.3 deletion syndrome [Cusmano-Orog et al., 2007; Dhar et al, 2010; Phelan et al., 2010]

»75% cases = 50W CASES =25 CASES <25% cases
global developmental delay large, fleshy hands strabismus teeth gnnding (24%)
absent or severely delayed speech  dysplastic toenails plosis arachnoad cyst (15%)
normal or accelerated growth long eyelashes renal abnormalities tongue thrusting (15%)
neomatal hypotonia dolicocephaly epicanthal folds Sth finger cinodactyly (14%)
poorly formed/large ears long philtrum cortical visual impairment (6%
wide brow high archied palate hypothyroidism (5%)
fullf pustfy cheeks malocclusion/widely spaced teeth
Fuallf petfy evyelids 2-3 syndactyly of the toes
deep-set eyes Se1ZUres
flat midface cardiac defects
wide nasal bridge Iymphedema
baglbones nose gastroesophageal reflux
painted chin cyclic vomiting
sacral dimple precociods or delayed puberty
decreased perspiration
autism/autistic like behavior
decreased perception of pain

moathing/chewing non-food
Items
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A Spanish’s cohort...........

Grupo Level %

I___—_I

0 male (42.2)

1 female (57.8)
I___—_I

(11.93)

1 59 (54.13)

(33.94)
I___—_I

(29.36)

(70.64)
I_____I

(33.03)

1 45 (41.28)

(25.69)
I_____I

(22.94)

(77.06)
I_____I

(22.94)

(77.06)
I___—_I

(51.38)

(48.62)
I___—_I

(68.81)

(31.19)
I___—_I

(33.94)

(66.06)
I—____I

(54.13)

1 42 (38.53)

2 8 (7.34)
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Médicay Molecular

Grupo Nivel Proporcion

—————

23 (21.2)

1 48 (44.04)

(34.86)
I———__I

76 (69.72)

(30.28)
I———__I

86 (78.9)

(21.1)
I———__I

71 (65.14)

(34.86)
I———__I

82 (75.23)

(24.77)
I———__I

85 (77.98)
| (22.02) |
——— ~ deepseteyes

81 (74.31)
| (25.69) |
——— ~ longeyesld

55 (50.46)

1 54 (49.54)

-/
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Médicay Molecular
Group Level

_—___

(42.2)
_____

(65.14)

(34.86)
I_____I
(42.2)
(57.8)
I_____I
(44.95)
(55.05)
I_____I
(56.88)
(43.12)
I_____I
(70.64)
(29.36)
I_____I
(49.54)
(50.46)
I_____I
(37.61)
(62.39)
I_____I
(75.23)
(24.77)
I_____I
(59.63)
(40.37)
I_____I
(54.13)
(45.87)
I_____I

(84.4)
1 17 (15.6)
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Grupo Nivel Proporcion
_—__
31(52.54)
28(47.46)
_—__
35(59.32)
24(40.68)
_—__
35(59.32)
24(40.68)
_—__
29(49.15)
1 30(50.85)
impul
0 31(52.54)
1 28(47.46)
gex
0 28(47.46)
31(52.54)
_—__
43(72.88)
16(27.12)
_—__
41(69.49)
18(30.51)
_—__
47 (79.66)
12(20.34)
_—__
47(79.66)
12(20.34)
_—__
43(72.88)
1 16(27.12)
emo
0 29(49.15)
1 30(50.85)
autio
0 42(71.19)
1 8(13.56)

2 O(15 25)
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Morbidity factors
Grupo Niveles N=28 Proporcion
ac 0 13 46.43
1 15 53.57
Of 0 7 46.67
1 8 53.33
cesf 0 11 55
1 9 45
nf 0 14 42.42
1 19 57.58
alm 0 8 57.14
1 6 42.86
as 0 10 43.38
1 13 56.52
ap 0 6 18.18
1 27 81.82
Ire 0 3 18.75
1 13 81.25
Hernia 0 4 57.14
1 3 42.86
altRMN 0 19 44.19
1 24 55.81
obes 0 12 80
1 3 20
ORL 0 10 45.45
1 12 54.55
lymp 0 9 50
1 9 50
dig 0 4 57.14
1 3 42.86
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Morbidity factors

Estudios con resonancia 035/47 014/47

74,50% 23.5%

Estudio sistematico de
autismo 012/43 31/43

27,90% 72,10%
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DelG 1 del G2 del 3 del4 Del5 size

Gl G2 G3 G4 G5

G11,5+/-0,38 N=26 G2 3,19+/-0,87 N=16 G37,53+/-0,83 N=23 G40,10+-0,13 N=19 G5 4,94+/-0,45 N=21
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Age at diagnosis (months)
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Genotype-phenotype correlations

ORIGINAL ARTICLE

Association between deletion size and important
phenotypes expands the genomic region of interest in
Phelan—McDermid syndrome (22q13 |
deletion syndrome) 71 patients

Sara M Sarasua,”” Alka Dwivedi," Luigi Boccuto,” Jonathan D Rollins,’
Chin-Fu Chen,"? R Curtis Rogers,"” Katy Phelan,® Barbara R DuPont, '
Julianne S Collins'?

Results Patient deletion sizes were highly variable, ranging from 0.22 to 9.22 Mb, and no common
breakpoint was observed. SHANK3, the major candidate gene for the neurologic features of the
syndrome, was deleted in all cases. Sixteen features (neonatal hypotonia, neonatal
hyporeflexia, neonatal feeding problems, speech/language delay, delayed age at crawling,
delayed age at walking, severity of developmental delay, male genital anomalies,
dysplastic toenails, large or fleshy hands, macrocephaly, tall stature, facial asymmetry, full
brow, atypical reflexes and dolichocephaly) were found to be significantly associated with
larger deletion sizes, suggesting the role of additional genes or regulatory regions proximal to
SHANKS3. Individuals with autism spectrum disorders (ASDs) were found to have smaller deletion
sizes (median deletion size of 3.39 Mb) than those without ASDs



Hum Genet
DOI 10.1007/s00439-014-1423-7

ORIGINAL INVESTIGATION

Clinical and genomic evaluation of 201 patients with Phelan-
McDermid syndrome

Sara M. Sarasua + Luigi Boccuto + Julia L. Sharp -
Alka Dwivedi - Chin-Fu Chen - Jonathan D. Rollins -

R. Curtis Rogers « Katy Phelan + Barbara R. DuPont

This study is the first to describe age-related
changes in a large cohort of patients with Phelan—McDermid
syndrome (PMS),

This is the largest and most comprehensive
assessment of Phelan—-McDermid syndrome to
date and can serve as a baseline for future comparisons.

Patients with PMS present with a diversity of speech,developmental,
behavioral, neuroloqgic, and other clinical features. The manifestation of
these features varies by age at evaluation and deletion size, but generally
not by parent-of-origin of the affected chromosome.
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Macrocephaly Normal Microcephaly
Sarasua et al, 2012 %; Med; Range(Mb)
Head size, Macrocephaly 20; 6.99; 5.08-8.20* p<0,05
percentile Normocephaly 67: 3‘34.’ 0.22-9.22 ’
Microcephaly 11: 3.32;1.34-8.55

TWO GENES TWO REGIONS
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Sarasua para macrocephaly

Diciglio para macrocephaly

para macrocephaly

Tamano por aCGH
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SIZE (Mb)

GROWTH

*p<0.0015 *n<0.0026

| |

DE-CELERATED NORMAL ACELERATED

Sarasua et al, 2012 %; Med; Range(Mb)

GROWTH

NORMAL

ACCELERATED

accelerated
Stature, percentil 297t"-p0.048

ONE REGION, ONE GENE....TWO EFFECTS
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SEIZURES

73

NOT SEIZURES

p*0,022

38

SEIZURES

Sarasua et al, 2012 %; Med; Range(Mb)

Seizures

YES

NOT

18; 6.34; 0.22-8.96
82; 5.78; 0.34-9.22
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There are statiscally significant
clinical findings which match with
the size of deletion

and other ones NOT...

« Agresiveness

« Bit her/himself or others

* Impulsive behaviour

* Playing impulsively with tongue
« Laughing without control




Spanish Cohort Preliminary results

& 2

111 cases

Algunas caracteristicas clinicas si se ven afectadas por el tamafio
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http://www.madrid.org/cs/Satellite?language=es&pagename=HospitalLaPaz/Page/HPAZ_home
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