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Introduccion

* 1965

®* Dr.Angelo DiGeorge describid niflos con hipoparatiroidismo y ausencia de timo
®* Posteriormente se aifadid cardiopatia congénita

* 1980
* Aparente deleciénheterocigotade 22911.2

* 1990
* |ISHidentifica deleciones submicroscopicas de 22q11.2

McDonald-McGinn, D. M et al (2015). 22g11.2 deletion syndrome. Nature Reviews Disease Primers, 1(1), 15071.
https://doi.org/10.1038/nrdp.2015.71



Definicion

Microdelecion

Pérdida de material cromosdmico, que
comprende, en la mayoria de los casos entre
1 a 3 millones de pares de bases de DNA, las
cuales no pueden ser detectadas por
analisiscromosdmico convencional.

Haploinsuficiencia

Situacion en la cual la proteina producida por una
sola copia de un gen normal, no es suficiente para
garantizar una funcién normal

Tabla 1. Sindrome por microdelecion

Sindrome

Williams-Beuren®
Prader-Willi*
Angelman®
Smith Magonis*
Miller-Digker®
DiGeorge*
Woll-Hirschhorn
Cn ou Chat
Rubinstein-Taybi
Kalimann
ictosis

Regién cromosdmica

deletada

(7Q11.23)
(15q11-13)
(15q11-13)
(17p11.2)
(17p13.3)
(22q11.2)
(4p18.3)
(Sp15)
{16p13.3)
(Xp22.3)
(Xp22 3)

*Songas para estudio FISH dispondles actual-

mente on NUOslro pais




Sindrome de microdelecidon 22q11.2

* 0,7a3 Mb 150
parm

* Caracteristicas fenotipicas = 1

Centromere :

- 111

11.2

: : : Anomalia facial y 121

DiGeorge Velocardiofacial Conotruncal 123
garm

13.1

AULOSOM 13.2

utosdmico . . 13.31

dominante Opitz Sedlackova Cardlcgfalczfl i 13.32

G/BBB y I

McDonald-McGinn, D. M et al (2015). 22q11.2 deletion syndrome. Nature Reviews Disease Primers,
1(1), 15071. https://doi.org/10.1038/nrdp.2015.71
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Una misma condicidn con una
etiologiacomun

2° causa mas frecuente de anomalia cardiaca
congénita y retraso en el desarrollo

Causa mas comun de anomalias sindromicas que
involucran el paladar

Anomalias inmunes, endocrinas, genitourinarias,
neurologicas y psiquiatricas

McDonald-McGinn, D. M et al (2015). 22g11.2 deletion syndrome. Nature Reviews Disease Primers, 1(1), 15071. https://doi.org/10.1038/nrdp.2015.71




Epidemiologia

* Microdelecién mas comun 1:3000a 1:6000

* 90a95%de novo

* |Incidencia prenatal es mayor (1:400)

 1:100en fetos con malformacion estructural mayor
e Afecta porigual a ambos sexos

e Alta mortalidad infantil (4%)

Grati FR, et al. Prevalence of recurrent pathogenic

microdeletions and microduplications in over 9500
pregnancies. Prenat. Diagn. 2015;35:801-809

Frequency
Length of DNA deletion
Clinical Phenotype

Congenital heart disease (CHD) ?

Immune deficiency (thymic hypoplasia) ®

Hypocalcemia (hypoparathyroidism)
Dysmaorphic eraniofacial features
Developmental delay

Renal anomalies

Skeletal defects

Learning problems

Psychiatric disorders ©
Gastrointestinal abnormalities

Digital malformations (polydactyly)

22q11.2
1/4000

3Mboril5M

75%
50-70%
35%
50%
50%
1495
60%
70%
309
309

30%




Mecanismo

96% idénticas

FISH probes
Chr22 19,000,000 19,500,000
N25 |[TUPLE ‘
DGCR2 HIRA
DGCR6 DGCR14  MRPL40
21| TSSK2 C220rf39
GSC2 UFDIL
LC2! CDC45
CLTCL1  CLDNS5
SEPTS

Mayor probabilidad de errores en meiosis

Intercambio meiético desigual

20,000,000 20,500,000 21,000,000 21,500,000
TBX1 COMT RTN4f CRKL IC2
GNBIL DGCR8 DGCR6L MED15 NAP29
C2201f29 TRMT2A ZNF74 PI4KA  AIFM3
TXNRD2 mir-4761* mir-1286* SERPIND1
ARVCF USP41 KLHL22 THAP7
TANGO2  LOC101927859 P2RX6
mir-185* mir-6816* SLC7A4
RANBP1 mir-649*
ZDHHCS LRRC748
CCDC188
LINC00896*

mir-1306* mir-3618*

Typical, LCR22A-LCR22D, 3 Mb
LCR22A-LCR22B, 1.5 Mb
LCR22A-LCR22C, 2 Mb

Deleciones

LCR22B-LCR22D, 1.5 Mb

LCR22C-LCR22D, 0.7 Mb




Mecanismo

Interchromosomal

Ol
oM

Duplication

Deletion

McDonald-McGinn, D. M et al (2015). 22g11.2 deletion syndrome. Nature Reviews Disease Primers, 1(1), 15071.

Intrachromosomal
A D

Deletion

Ring chromosome

Recombinacion homologa no alélica entre
LCR22Ay LCR22D

Mismo mecanismo en deleciones mas

pequenas
LCR22A-LCR22B LCR22A-LCR22C

Deleciones distales generan menos

manifestaciones fenotipicas
LCR22B-LCR22D  LCR22C-LCR22D

Estas ultimas se heredan con mayor
frecuencia

https://doi.org/10.1038/nrdp.2015.71




Region 22g11.2

46 codifican para proteinas

De mayor interés

7 codifican para microRNA

90 genes =

TBX1
10 para RNA no codificante

27 seudogenes

[ Genes
B LCR
"
VB S s\ AR ST
e @ %(3- ?) S AR (J A\ ’L DY
S \09”\* O S Tt oo & @Q\x NEEG
m

Most common deletion

Second most common deletion

4+—
Centromere

McDonald-McGinn, D. M et al (2015). 22g11.2 deletion syndrome. Nature Reviews Disease Primers, 1(1), 15071. https://doi.org/10.1038/nrdp.2015.71



Gen TBX1

Haploinsuficiencia provoca disminucion de proliferacion de células
endodérmicas en arcos branquiales

Anomalias cardiacas, timo y paratiroides

FGF8 MYF5

Crecimiento celular y posible rol en - Regulan desarrollo de musculos
migracion cresta neural branquiomericos

FGF10 MYOD1

Fi—

Kobrynski, L. J., & Sullivan, K. E. (2007). Velocardiofacial syndrome, DiGeorge syndrome: the chromosome 22g11.2 deletion syndromes. In www.thelancet.com



Gen TBX1

Retinoic

acid

(D4 G4 (@) 3 (@)

(

FGF10 (Lung, limb)
FGF8 (Cardiac, parathyroid, thymus)

PAX9 (Palate, parathyroid, thymus)

] Neuraltube = Neuraltube = Wide P arch GBX2 (Cardiac)
S Of. Foregut Notochord  distribution ~ Otic vesicle | GCM2 (Parathyroid, thymus)
expression geyNtls Foregut Brain
Parch AHF

EYA1 (Parathyroid, thyroid, thymus, ear)
HOXA3 (Parathyroid, thymus, cardiac)

Factoresde transcripcién que regulanel desarrollo del timoy paratiroides

Kobrynski, L. J., & Sullivan, K. E. (2007). Velocardiofacial syndrome, DiGeorge syndrome: the chromosome 22g11.2 deletion syndromes. In www.thelancet.com




TBX1

. Se expresa en células
del campo cardiaco 2°

- Da origen a tractos
de saliday VD

. Se expresa en

parénquima cerebral

Sullivan K. E. (2019). Chromosome 22q11.2 deletion syndrome
and DiGeorge syndrome. Immunolog. Rev. 287, 186-201.
10.1111/imr.12701

N

CERPO

Derivado de CC2°

Células migrantes
de la cresta neural

_Derivado de CC1°

-

Regions most populated by
cells derived from the anterior heart field

Somatopleura

Fibroblastos
: = Poblacion celular
{ proepicardica
Yo S
Derivado
de CC2°

TC miocardio
Esqueleto fibroso
Células musculares lisa

.

Fibroblastos

S
Vasos coronarios
~ Sinusoides Células endoteliales




Aspectos del desarrollo

a Anterior (rostral region)

Head fold

First
heart field

aSHF

pSHF

Posterior (caudal region)

c
Otic placode
Craniofacial
Optic neural crest
placode
Pharyngeal

arches

Cardiac

neural crest

Mesodermal
core of arches

Dorsal
aorta

Mesoderm ——

Pharyngeal
endoderm ‘)C‘C’C’"mc-cbq
gmmmmmmﬂ‘?

Thymus

Parathyroid
glands

Pharyngeal

endoderm

Hindbrain

Pharyngeal
surface
ectoderm

@® Ncc

@ aSHF-derived cells

Third AAA
(carotid artery

Hindbrain abnormalities)

Fourth AAA
(IAA)

Sixth AAA
(PDA)

Defective
neural crest
migration

First brachial arch

(facial dysmorphism) w "\///:

Truncus
arteriosis
- (PTA)
Thyroid diverticulum
(hypothyroidism)
Parathyroids thymus i
(hypoparathyroidism Desac:rr;glng

immunodeficiency)

McDonald-McGinn, D. M et al (2015). 22g11.2 deletion syndrome. Nature Reviews Disease Primers, 1(1), 15071. https://doi.org/10.1038/nrdp.2015.71



Manifestaciones clinicas

&

Craniofacial
features
Palate
Thyroid gland
Parathyroid gland

@/M

Ear, nose
and throat

Level of attention Level of attention

Low High

X Birth Calcium Feeding Cardiac
d
)

‘\y lyear Cardiac Feeding Development
Gastrointestinal
gsten 2 years Feeding Infection Development
3years Infection Behaviour Development
Early school age . . o
( yea?ls J Infection Behaviour Cognitive
Teenagers Infection Behaviour Cognitive

G Adults

Haematological

Infection Psychiatric Employment

system ezl : .
N @ ! Figure 5: Change in health concerns with age
O Common IR AW y
O Less common R ; 4
O Minor A ,«'/
malformations o

McDonald-McGinn, D. M et al (2015). 22g11.2 deletion syndrome. Nature Reviews Disease Primers, 1(1), 15071. https://doi.org/10.1038/nrdp.2015.71



TABLE 1 Clinical findings in patients with chromosome 22q11.2

deletion syndrome . |
| Brain |
Cardiac anomalies 49%-83%
Craniofacial
Tetralogy of Fallot 17%-22% | nlires
Interrupted aortic arch 14%-15% | ki | P |
ar, nose
Ventriculoseptal defect 13%-14% l""'th — la;a,- i] "E‘_.',‘.d thrqa!:
Truncus arteriosus 7%-9% ) garc
Endocrine 60% —— ———|
i | Parathyroid gland l E Bone b |
Hypocalcemia 50% . —
Growth hormone deficiency 4% |
Palatal anomalies 69%-100% | Heart | Thymus l
Cleft palate 9%-11%
Submucous cleft palate 5%-16% | Kidney !
Velopharyngeal insufficiency 27%-92%
Bifid uvula 5%
Renal anomalies 36%-37% 5 =
Gastrointestinal
Absent/dysplastic 17% system
Obstruction 10%
Reflux 4%
Ophthalmologic abnormalities 7%-70%
Tortuous retinal vessels 58%
Posterior embryotoxon (anterior segment 69%
dysgenesis) Polydactyly
Neurologic 8%
Cerebral atrophy 1%
Cerebellar hypoplasia 0.4%
Dental: Delayed eruption, Enamel hypoplasia 2.5% I Immune system
Skeletal abnormalities 17%-19% ' Haematological
e system
Cervical spine anomalies 40%-50% Y |
Vertebral anomalies 19%
Lower extremity anomalies 15%
Speech delay 79%-84%
Developmental delay in infancy 75% @ Common
Developmental delay in childhood 45% O Less common
Behavior/psychiatric problems 9%-50% 0 Minor .
malformations
Attention deficit hyperactivity disorder 25%

Schizophrenia 6%-30%



Anomalias cardiovasculares

Generalmente evidentes en periodo perinatal y es la manifestacion que permite la

sospecha

s Tetralogy of Fallot 21% (9/42)

N Tetralog a de Fal IOt Tetralogy of Fallot with pulmonary atresia  21% (9/42)
Interrupted aortic arch 24% (10/42)

L Tronco arterioso Truncus arteriosus 17% (7/42)

VSD 7% (3/42)

60 Arco adrtico interrumpido Vascular ring 2% (2/42)

—> . HLHS variant 2% (1/42)

% 'l' tipo B

VSD = ventricular septal defect; HLHS = hypoplastic left heart syndrome.

Anomalias arco -  Doble arco aortico
aortico y/o arteria —

— ARSA
pulmonar 40

%




Epiaortic Arteries G

PDA

Pulmonary
Arteries

Aortic Arch

Conoventricular
VSD

Cardiac

Outflow Tract

Cardiac Finding
Ventricular septal defect
Tetralogy of Fallot (TOF) 1

Aortic arch anomalies 2

Interrupted aortic arch (IAA)
Atrial septal defect
Pulmonary atresia

Truncus arteriosus (TA)
Patent ductus arteriosus
Bicuspid aortic valve
Pulmonary stenosis

Other

% of Affected Individuals
23%
18%
14%
11%
10%
6%
4%
6%
3%
2%
1%



Inmunodeficiencia

Hipoplasia del timo

| Produccion de
linfocitos T

Manifestacion heterogénea

/5% de pacientes . —
pediatricos Infecciones cronicas

Baja respuesta a
vacunas

Deficiencia de IgA

Alergia-asma

Enfermedades
autoinmunes

McDonald-McGinn, D. M et al (2015). 22g11.2 deletion syndrome. Nature Reviews Disease Primers, 1(1), 15071. https://doi.org/10.1038/nrdp.2015.71




Anomalias del paladar

- 11% Fisura Labio-palatina

- 1 a 2% fisura de paladar o
labio

. 65% Manifestaciones leves
que podrian requerir
intervencion

McDonald-McGinn, D. M et al (2015). 22g11.2 deletion syndrome. Nature Reviews Disease Primers, 1(1), 15071. https://doi.org/10.1038/nrdp.2015.71



Caracteristicas craneofaciales

McDonald-McGinn, D. M et al (2015). 22g11.2 deletion syndrome. Nature Reviews Disease Primers, 1(1), 15071. https://doi.org/10.1038/nrdp.2015.71



Alteraciones endocrinas

. 50-65% Hipoparatiroidismo

- Hipocalcemia

- Tetania, convulsiones, estridor, Fatiga
. 20% Hipotiroidismo
. 5% Déficit de hormona del crecimiento



Otras anomalias

30% Trastornos de deglucion
— Gastrostomia
- RGE, Dismotilidad esofagica, vomitos, constipacion.

- Ano imperforado, malrotacion intestinal, Fistula traqueo-esofagica,
Hirschsprung

1/3 Anomalias Genitourinarias

— Agenesia renal uni o, displasia renal, doble sistema, hidronefrosis,
cbilateralriptorquidia, hipospadia, ausencia de utero



Retraso en el desarrollo

/0% de los ninos no hablan o dicen muy pocas palabras a los 2 anos de vida

La inteligencia en nifios y adolescentes tiene distribucion normal, pero el Ci
promedio es de 70

Se ha observado una caida de 7 puntos en el Cl entre los 8 y 24 ainos de edad




Trastornos psiquiatricos

Aumento de prevalencia de trastorno de ansiedad, Déficit Atencional, TEA

25% Esquizofrenia

1 de cada 100 a 200 pacientes con EQZ tienen delecion 22q11.2

Factor de riesgo genético mas importante para EQZ




Manejo



Manejo

System/Concern Evaluation

Cardiology

ENT

Eval by cardiologist incl chest x-ray, EKG, &
echocardiogram

e Clinical evaluation of the palate

e Consider assessment of carotid arteries
prior to surgical procedures involving
the pharynx.

¢ Consider effects on speech prior to

adenoidectomy.

Assessment for feeding problems (e.g.,
gastroesophageal reflux, difficulty

Gastroenterology w/sucking/swallowing, advancing feeds,

Immunology

addition of textured foods, vomiting) &
constipation

CBC wi/differential

Comment

Chest MRI may be required if a vascular ring is
suspected.

¢ To screen for palatal anomalies that may
affect feeding & speech development

e Consider pre- & postoperative sleep
studies when performing pharyngeal
procedures.

Assessment for anatomic differences as needed

e A | absolute lymphocyte count
necessitates eval of T- & B-cell subsets &
referral to immunologist.

¢ Immunologic eval; may incl flow
cytometry, immunoglobulins, & T-cell
function




Manejo

Hematology Eval by hematologist in those w/history of 1  Consider assessment of platelet volume &

bruising/bleeding function prior to surgical procedures.
¢ Serum ionized calcium e To assess for hypoparathyroidism
e Intact parathyroid hormone e Endocrinology eval if abnormal
Endocrine
TSH & free T4 To evaluate for hypo- & hyperthyroidism
Referral to endocrinologist for those w/height
Growth assessment ) _
<2nd centile for growth hormone deficiency eval
Ophthalmology Ophthalmology eval At the time of diagnosis
Audiology Audiology eval At the time of diagnosis
Neurology Neurology eval If seizures are suspected
e Byagelyr
Development Speech & language assessment
e Referral to early intervention
¢ In those w/anxiety, mood disorder,
behavioral differences, or frank psychosis
Psychiatry Eval by psychologist or psychiatrist

e In teens & adults: incl assessment for at-
risk behaviors.



Manejo

Musculoskeletal

Nephrology

Other

Chest x-ray To evaluate for thoracic vertebral anomalies

In all persons age >4 yrs (age at which cervical
Cervical spine x-rays (6 views: flexion, spine becomes ossified) & prior to
extension, AP, lateral, open mouth, skull base) hyperextension of the neck during surgical
procedures &/or athletic pursuits (e.g., tumbling)

Renal ultrasound exam

Consultation w/clinical geneticist &/or genetic
counselor




Vigilancia

System/Concern Evaluation

ENT

Immunology

Endocrine

Ophthalmology
Audiology

Development
Musculoskeletal

Dental

Eval for nasal speech quality

Antibody studies to assess for
seroconversion

CBC wi/differential

Serum ionized calcium

TSH & free T4
Ophthalmologic eval
Audiology eval
Developmental assessments

Clinical surveillance for
scoliosis

Dental exam

Frequency
After language emergence to screen for VPI

Between ages 9 & 12 mos; consideration of repeat immunologic
eval prior to any live virus vaccine

Annually

¢ Every 3-6 mos in infancy, every 5 yrs through childhood,
then every 1-2 yrs

e Preoperatively & postoperatively

e Regularly during pregnancy

Annually
Between ages 1 & 3 yrs or as needed based on symptoms

In infants, preschool age, & school age children

Annually

Every 6 mos




Diagnostico



Cribado

. Colegio Americano de

Geneética y gendmica MATERNAL
* recomienda ofrecer TPNI a todos los

pacientes para deteccion de delecidn

22q11.2 > 9

XX FETAL DNA

Dungan, J. S., Klugman, S., Darilek, S., Malinowski, J., Akkari, Y. M. N., Monaghan, K. G., Erwin, A., Best,
R. G., & ACMG Board of Directors. (2023). Noninvasive prenatal screening (NIPS) for fetal chromosome
abnormalities in a general-risk population: An evidence-based clinical guideline of the American College of
Medical Genetics and Genomics (ACMG). Geneticsin medicine : official journal of the American College
of Medical Genetics, 25(2), 100336



Cribado

TABLE 3

at enroliment and with the updated algorithm

cfDNA test performance for detection of > 500 kb 22q11.2 deletions in the LCR22 A—D region with the algorithm applied

Updated algorithm implemented after study

LCR, low-copy repeats; NPV, negative predictive value; PPV, positive predictive value.

Dar et al. Performance of cell-free DNA prenatal screening for 22q11.2 deletion syndrome. Am ] Obstet Gynecol 2022.

Test parameter Original algorithm used at enroliment (n—=18,014) completion (n=18,043)

Sensitivity 75.0% (9/12; 95% Cl, 42.8—94.5) 83.3% (10/12; 95% ClI, 51.6—97.9)

Specificity 99.84% (17,973/18,002; 95% Cl, 99.77—99.89) 99.95% (18,022/18,031; 95% CI, 99.91—99.98)
PPV 23.7% (9/38; 95% Cl, 11.4—40.2) 52.6% (10/19; 95% CI, 28.9—75.6)

NPV 99.98% (17,973/17,976; 95% Cl, 99.95—100) 99.99% (18,022/18,024; 95% Cl, 99.96—100)
Positive likelihood ratio™ 468.75 1666.00

Negative likelihood ratio® 0.25 0.17

* Positive likelinood ratio is calculated as sensitivity/100—specificity and the negative likelihood ratio is calculated as 100—sensitivity/specificity.

Dar P, Jacobsson B, Clifton R, etal. Cell-free DNA screening for
prenatal detectionof 22q11.2 deletion syndrome. Am
J ObstetGynecol.2022:227(1):79.e1-79.e11




Cribado

Product of
TOTAL cv AFC conception Newborn

High-risk fDNA HR TP PPV HR TP PPV HR TP PPV HR TP PPV HR TP PPV  pValue CV

cases(n) (n) (%) cases(n) (n) (%) cases(n) (n) (%) cases(n) (n) (%) versus AFC
22q11.2DS 30 6 200 6 2 333 25 4 160 0 0 00 0 0 00 2005
dup22q11.2 2 0 00 O 0 00 2 0 00 O 0 00 O 0 00 NA
del1p36 8 0 00 O 0O 00 8 0 00 O 0 00 0 0 00 NA
del15q11.2 12 1 B3 2 0 00 10 1100 0 0 00 0 0 00 2005
delSp - 1250 1 0 00 3 1333 0 0 00 0 0 00 2005
del17p11.2 1 0 00 O 0 00 1 0 00 O 0 00 0 0 00 NA

Grati, FR, Bestetti, |, De Siero, D, et al. Positive predictive values and outcomes for

uninformative cell-free DNA tests: an Italian multicentric Cytogenetic and cytogenomic
Audit of diagnOstic testing (ICARO study). Prenat Diagn.2022;42(13): 1575-1586



. Identificacion de una delecion Heterocigota en el cromosoma
22q11.2

19,000,000 19,500,000 20,000,000 20,500,000 21,000,000 21,500,000 G
L { Loraze | {cf |orezn}
DGCRZ2  HIRA TBX1 COMI  RINMR CRKL HIC2
DGCR6 DGCR14  MRPL40 GNB1L DGCRE DGCREL MED15 SNAP29
PRODH ISSK2 ~ C220rf39  C220rf29 TRMI2A ZNE74 PI4KA AIEM3
GSC2 UFDI1L TXNRD2 Mir-1286* SCARF2 SERPIND1 LZTR1
SLC2sA1  CDC4S ARVCE KLHL22 IHAP?
CLTCLI CLDNS TANGOZ P2RX6
SEPTS GP188 Mir185 SLC7A4
RANEP1 Mir-649*
ZDHHCE LRRC748
cepcss
LINC00896*
er- 13@:
Mi-6816*

Deletion sizes

5% [ /-5

2%

oo I >

4% [ |B-D

1% | |c-D




Fish

2 sondas disponibles
- N25vy Tuple
No detecta deleciones anidadas fuera de la region A-B

19,000,000 19,500,000 20,000,000 20,500,000 21,000,000 21,500,000 G
-} up I I _lﬁ J_l ]
Cen I ol e | L
LCR224 W54 T LCR22B 19] LCR22D

RGCR2 HiRA IBX1 COMT BTN4R CRKL HIC2



MLPA

. Se han disenado sondas

gue mapean la mayoria A mm—— |
del segmento L, 0 Ml _
. Puede identificar ol mli """"""
deleciones atipicas -Jult N iy
mu_um LL_ Il Uma mi Ll



Array

5
p124 ¢
!

pl11.24 )

 Permite un analisis exhaustivo de
multiples ganancias y pérdidas de
ADN en genomas enteros. o

q12.2

e SOlo requiere ADN
e Analisis hasta en menos de 5 dias oy

e Mayor resolucion (hasta 0.5Kb o iy
500 pb) e -

e Mayor grado de automatizacion Gen Vw2 OGO 2T 420 W

e Son altamente limitados y apuntan | 1k
a un gen especifico o una region
cromosoémica a la vez. |

e Permite identificar deleciones i =
pequefias/atipicas que el FISH no Nk
detecta.

21.0 Mb 4

22.0 Mb 1




Asesoramiento Genético



Asesoramiento genético

. 90% de novo

. Herencia autosOomica dominante

. Busqueda de variante en padres

. Riesgo de descendencia

- Padre afectado 50%
- Si padres no afectados, recurrencia 1%



Embarazo de portadora delecion 22g11.2

Riesgo de recurrencia

- Vigilancia prenatal

Riesgo de la madre

- Via aérea

- Trastornos hormonales

- Trastornos renales

- Alteraciones hematologicas
- Sistema inmune
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Delecion 1p36
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Epidemiologia

e 1:5000 RNV

* Delecion terminal mas comun

* Afecta a hombres y mujeres porigual
* 95% de novo

* 60% en el cromosoma derivado de la madre

Jordan, V. K., Zaveri, H. P., & Scott, D. A. (2015). 1p36 deletion syndrome:
an update. The application of clinical genetics, 8, 189—-200.



Caracteristicas clinicas

* HETEROGENEO

 1p36 compuesto por 30Mb
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TABLE L. Clinical Features Found in Subjects With 1p36 Terminal or Interstitial Deletions

Feature

Affected

(total subjects with heart defects)

Percentage of subjects with a p.ln:i..'ul,

heart defect

pr -
/ Cardiowvascular
Cardiomyopathy

18 (5%9) 3l
Structural congenital heart defects 44 (59) 75
(Contimned ]
Affected Percentage of subjects wath a

Feature

Feature [total subjects with heart defects) particular heart defect
FPatent foramen ovale 14 (59 24
Patent ductus arreriosus 16 (5% 27
Ventricular septal defects 17 (3% 29
Atrial septal defect 5 (539 bt
Ebstein anomaly 2 (59) k]
Bicommissural aoroic valve 2 (59) 3
Affected Percentage of subjects showing a

(total subjects who had an MRI)

particular feature after MR

MR abnormalities
Polymicrogyria
Leukoencephalopathy
Generalized atrophy
Prominent ventricles

20
28
18
26

Affected
Feature (rotal subjects examined) Percentage
Dysmorphic feamres
Large anterior fontnelle 34 (46) 74
Microcephaly 28 (46) 6l
Brachycephaly 25 (46) 34
Conw Nairne ELLE =
Small ears 21 (44) 48
Low-set cars 235 (47) 49
Ear asymmetry 18 (45) 40
Thickened ear helices 26 (45) 58
Synophrys 6 {28) 21
Dieep-set eyes 36 (49) 73
Hypertelorism 15 (440 38
Smuall palpebral fissures 14 (37 )
Upslanting palpebral fissures 12 (44) 7
Dowmnslanting palpebral fissures 11 (43) 26
Madface hypoplasia 21 (41) 31
Flat nasal bridge 40b (54) 74
Pointed chin 29 (46) 63
Clicadacily 37 pa=t Ll
Meuralogical
Mental retardation 39 (41) 93
Developmental delay 67 (67) 100
Speech delay 56 {57) 98
Serzures 44 (56) 79
Epileptic encephalopathy 14 (32) 31
Hypotonia 59 {64) 92
Feeding difficulties 36 (47) 77
Oropharyngeal dyvsphasia 17 (35) 49
Self-abusive behavior 21 (38) 35
Opthalmologic and audiclogic
Hypermetropia 13 (32) 41
Myopia 12 (309 40
Strabismus 28 (42) 67
Visual mattentiveness 12 {27) 44
Hearing problems 4ib {52} 77
Conductive hearing loss 16 (35) 46
Sensorineural hearing loss 149 (33) 38
Castrointestinal
Constipation 28 (43) 63
Reflux 23 (41) 56
Ulcer 1 {26) 4
Hiatal hernia 2 (26) 8
Discomfort 4 (23) 17

e MalformacionesSNC 88%
e CHD 71-75%
* Convulsiones44-79%

 Anomaliasesqueléticas41%




Delecion 1p36
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CERPO

1,5a 10,5 Mb
2 regiones criticas

Multiplesgenes
involucrados

DVL1, SKI, RERE, PDPN, SPEN, CLCNKA, ECE1, HSPG2,LUZP1, and WASPF2

Lodato, V., Orlando, V., Alesi, V., Di Tommaso, S., Bengala, M.,
Parlapiano, G., Agnolucci, E., Cicenia, M., Cali, F., Digilio, M. C., Drago,
F., Novelli, A., & Baban, A. (2021). 1p36 Deletion Syndrome and the Aorta:
A Reportof Three New Patients and a Literature Review. Journal of
cardiovasculardevelopmentand disease, 8(11), 159

Comunmente involucradas en CHD




Table | Summary of genes that may contribute to |p36 deletion phenotypes

Gene (OMIM#)

Phenotypes possibly associated with
haploinsufficiency

Similar phenotypes seen in animal models

References

MMP23B (OMIM# 603321)

GABRD (OMIM# 137163)

SKI {OMIM#E 64780)

PRDM | & (OMIM#E &05557)

KCNABZ (OMIM#E 601 142)

RERE (OMIMz# 605226)

UBE4E (OMIM# 613565)

CASZ| (OMIM# 609895)

PDPN (OMIM# 608863)

SPEN (OMIM# &13484)

ECE! (OMIM# 600423)

HSPGZ (OMIM# 142461)

LUZP (OMIM# 601422)

Large, late-closing anterior fontanel
Meurodevelopmental abnormalities,
neurcpsychiatric problems, seizures
Developmental delay, intellectual
disability, seizures, orofacial clefting,
congenital heart defects

Left vertricular noncompaction, dilated
cardiomyopathy

Developmental delay, intellectual
disability, seizures

Short stature, developmental delay,
intellectual disability, brain anomalies,
vision proklems, hearing loss, renal
anomalies, congenital heart defects,
cardiomyopathy

Cardiomyopathy and neurodevelopmental
phenotypes

Congenital heart defects and
cardiomyopathy

Congenital heart defects,
cardiomyopathy

Congenital heart defects,
cardiomyopathy, short stature,
neurcdevelopmental phenctypes
Congenital heart defects

Cleft palate, congenital heart defects

Congenital heart defects, cleft palate,
brain anomalies

Mot reported

Mice: depression-like and anxiety-like behaviors during

the postpartum period

Mice: neural tube defects, abnormal forebrain morphology, midline facial
clefting, reduced skeletal muscle mass

Zebrafish: craniofacial cartilage deficits, severe cardiac anomalies

Mice: ventricular hypoplasia, abnormal ventricular morphelogy, cleft palate
Zebrafish: bradycardia, reduced cardiac output, decreased cardiomyocyte
number, partial uncoupling of cardiomyocytes, reduced impulse
propagation velocity

Mice: impaired associative learning and memory, sporadic seizures, cold
swim-induced tremors

Mice: postnatal growth retardation, reduced brain size and weight,
decreased numbers of MeuM-positive hippocampal neurons, cerebellar
foliation defects, delayed Purkinje cell maturation and migration,
microphthalmia, hearing loss, renal agenesis, congenital heart defects,
cardiac fibrosis

Zebrafish: microphthalmia, inconsistent startle response, decreased
microphonic potentials

Mice: reduced cardiac trabeculation, undeveloped and compact myocardial
layer, high levels of cardiac-restricted apoptosis, defective assembly

of myosin in cardiomyocytes, axonal dystrophy in the nucleus gracilis,
degeneration of Purkinje cells, hindlimb gait abnormalities, impaired
rotarcd performance

Mice: abnormally shaped cardiac ventricular apices, ventricular septal
defects, hypoplastic myocardium, abnormalities in ventricular cell
alignment and fiber orientation

Mice: congenital heart defects; hypoplasia of the sinocatrial node, primary
atrial septum, and dorsal atrial wall; thin, perforated cardinal and
pulmonary veins

Mice: defective formation of the cardiac septum and muscle, postnatal
growth retardation, reduced brain weight, hypoplastic cerebral cortex and
hippocampus, enlarged laveral ventricles of the brain

Mice: congenital heart defects

Mice: cleft palate, congenital heart defects

Mice: congenital heart defects, cleft palate, brain anomalies

Gajecka et al'®

Mihalek et al,2' Maguire and Mody,?
Dibbens et al. Lenzen et ai*!
Colmenares et al,”” Doyle et al,®
Carmignac et al*
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Perkowski and Murphy,*’
McCormack et al™

Kim et al,** Plaster et al,*
Schilling et al*

Kaneko-Oshikawa et al*

Liu et al*”

Mahmab et al****
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Hofstra et al,** Yanagisawa et al®
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Neurodevelopmental
disability

GNB1
KCNAB2

GABRD

Asdajid3

Microcephaly

MTOR

SK1

RERE

wnsojjeds
snd.i0d jewsouqy

CDC42

ECE1
Structural

heart defect

Cardiomyopathy / LVNC
PRDM16

Jacquin, C. et al (2023). 1p36 deletion
syndrome: Review and mapping with
further characterization of the
phenotype, a new cohort of 86
patients. American journal of medical
genetics. Part A, 191(2),445-458



Diagnostico

Cariograma
10Mb

Sospecha
Clinica




Asesoramiento genético

* 95% de novo
* En caso de Padre portador de traslocacién balanceada
* Herencia autosémicadominante

e Altoriesgo de aborto. 30 a 50% de recurrencia

Fernandez Pineda, Monica, Ramirez-Cheyne, Julian, Isaza, Carolina, &
Saldarriaga, Wilmar. (2016). Un caso de delecionparcial 1p36.1 ytrisomia
parcial 6p diagnosticadas por cariotipo. Revista chilenade pediatria, 87(5),
395-400.



Dy pew A

4 5

TRIRVRIRIRI N

12

(IR TINT

12

I AL 64 44 o :s LA

133‘ se 8% ‘ ) %é‘

20 21 2 X Y £y & ‘ ad Ko
19 21 22 _ Y
. 44, XY,der(1)t(1;6)(p36.1;p21.1) » 46,XX,1(1;6)(p36.1;p21.1)
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Centro de Referencia Perinatal Oriente

Delecion 22911.2
Defectos cardiacos y extracardiacos
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Facultad de Medicina, Universidad de Chile
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