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Summary
1. We know much , we need to know more

2. A wide spectrum : different structures, different symptoms

2.1. Neurological manifestation of disease
2.2. How to study neurological disturbances

3. Central nervous system

4. Perypheral neuropathy
5. Skeletal muscle

6. The eyes
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We know much , we need to know more
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‘ Clinical suspicion of CDG Sialotransferrin  profile

Intellectual disability Type | Type I Normal or not well defined
| YES ALG2, ALG3, ALG11, ALG13, COG8, GCS1, ST3GAL3, SLC35C1
RFT1, DPM2, MPDU1, PMM2 GNE, GFPT1, SEC23B,
| NO ALG14, MPI, DPM3 PGM1ATP6VOA2 SLC35D1,DHDDS

Abnormal cranial growth

Microcenhal DK1, ALG3, ALGO, ALG11, ALG12, COGL,COG2,COG4, g\ c35A1 GMPPE —
I phay || ALG13,DPAGTL, RFT1, DPM1, DPMZCOG5, COGS8 Ophtalmologicaldisease

Z

Q Macrocephaly MAN1B1CDG

(%) FundoscopyocularUs, ERG, VEP
0 E Abnormal muscle tone
)
S o | Hypotonia ALGS6, ALG8, DPAGT1, ALG1, ALGY, Rfdd1cCsi Type |
S 0 ALG11, PMM2, DDOST, DPM2, DK1
e, [T} | Pyramidalism ALG13 COG5, COG8 Cataracts GMPPB, ALGBRD5A3
=] —=
=
%2} o Extrapyramidalism i
o = l e rAOTAISIObON | caseos
= g Skeletal muscle : Ve
o
5 LN Myopathy |  DPML,DPM2, BAGALTRGM1 Multiorganic& Retinitis | o
% O - DPMS3 (inclusion body myopathy) Pigmentosa
= I Myasthenicsyndrome ALG2, ALG14 (congenital)
() =
z r Limb girdle dystrophy GMPPB :

s Normal or not well defined

Epilepsy
ALG1, ALG2, ALG3, RFT1, ALG11,
| Yes, severe ALG13, DPM2, MPDU1, DPAGTIL, D|&OG2' COG6, SLC35A2 Isolated Retinitif?igmentosa DHDDS
| Yes, variable | PMM2, ALG6, ALG19 ALG12 MGAT2, GCS1
Ataxia/cerebellar atrophy|  pmm2, ALGS, ALG6, MPDUL, COG2, COG4 SLC35A1, GMPPB, RPN2

STT3A, STT3B
Peripheral neuropathy | DPM1, PMM2 CcoG7

PérezCerdéet al. 2017
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A wide spectrum:

different structures, different

signs and symptoms
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Neuronal migration

Central nervous system

Brain Communication

Signaling

%‘sgé Cerebellum

Spinal cord

Peripheral Muscle Eye disorders

Nnerves
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Central nervous system
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Hypotonia and other muscular manifestations

Hypotonia
Low muscle tone
Reduction of tendon reflexes

Hypotonia difficults the psychomotor development of children with CDG

Hypotonia or poor muscle tone  have been described in ALG6CDGIc, ALG8CDGIh, DPAGTACDGI|,
ALGECDGIk, ALGOCDGII|, RFT2CDGIn, ALG1tCDGlIp, , PMM2CDGla, DDOSTCDGIf DPM2-CDGlu,

DK1-CDGIm, COG1CDGIllg, and GCS1CDGIIb.
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Perinatal signs of hypotonia

Polyhydramnios
Excessof amniotic fluid.

Difficulties in swallowing.

May associate high arched palate

Normal Anatomy

Cryptorchidism

Failure of the testicles to descendto the scrotum.

Must be evaluated before the age of 2.

Superficial
inguinal
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D_ysphagia and feeding disturbances

Hypotonia Dysphagia
; : Swallowing is very complex
Suspect:
1. Takes long time
2. Cough during feeding
3. Frequent respiratory infections

Consequences:
1. Nutrition
2. Seccurity
Gastroesophageal reflux
Behaviour !
Constipation Restrictive behaviour

Psychologicatbehavioural therapy
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Other muscular manifestations

Spasticity
Excessivemuscle tone when stretching. Can be associated with hypotonia.

Increase of tendon reflexes

Spasticity has been describedin some CDG, such asALG13CDG andCOG5CDG

Extrapyramidal involuntary movements
Dystonia,c hor e a é

Have been describedin ALG13CDG




g@' SJ D Sant Joan de Déu

.-

\ CONGENITAL
DBISORDERS OF

€ |' GLYCOSYLATI

SYLATION
WORLD CONFERENCE

Barcelona - Hospital N’ 4
Epilepsy
Epilepticseizure Focal
Simultaneousbnormaldischargeof agroupof neurons
Interfereswith normalactivity! Generalized

Epilepticseizurer Epile

0SY

Prevalence

ST3GALEDG, SLC39ADGand NGLY-CDG.

GCSLDG.

Common finding in CDG, sometimes refractory, sometimes mild

Refractoryand predominant symptom: GMPPBDG, ALGBDGALG2CDGRFTICDGALG1ICDGALG13
CDG, DPMEDGMPDUICDGLCOGZCDG, COGBDGPPAGTLDG and sometimes West syndrome in

Lessserious and treatablePMM2-CDGALGECDGALG12CDGALGICDGALGOCDGVGAT2CDGand
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E)ilepsy Diagnosis

Seep

Clinical interview + Electroencephalograif —
Hyperventilation

Intermittent light

~—— _— ~— _— stimulation

Typeof paroxysmal
activity

Typeof seizures

Personalizedherapy. AED +/ other
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MCrocephaly [ macrocephaly o ceaiepeiaee

Measuring theoccipitofrontalcircumference is an easy
way to monitor the appropriate growth of the brain.

The measure need to be compare with normal range for age
and sex.

PERIMETRE CRANIAL l

We need to consider the value but, more importantly, the evolution: the
chil ddéds curve

Microcephaly. less cranial growth than normal
Macrocephaly. excessivecranial growth

In CDG, microcephaly is more frequent than macrocephaly

Microcephaly GMPPBCDG , ALGBDGALG12CDG DPAGTLDGALGICDGRFTICDGALG1ICDGALG13CDG,
DPM:CDGDPM2CDGDPK:CDGSLC35GCDG,COGICDGCOGADG ,COGBDGCOGECDG anCOGECDG
Macrocephaly Man1B1CDG, EXT2DG
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Cersbellum e cocboln

Part of the Central Nervous System: posterior fossa.

The cerebellum integrates information on our movements and
sensations in order to control movements to be coordinated and
fluid .

The cerebellum collects information from the eyes and the ears to
maintain posture and balance.  This integration is continuous.

The cerebellum maintains the muscle tone

Difficulties in gait and
sitting

Limb movement
dyscoordinate tremor

Difficulties in speech

Difficulties in controlling
the direction of our gaze

Cognitive(attention, languagelearningz X 0 béhgiiural
functions(ASD!)

Difficulties in learning,
processing, social

FoAf AGAS

QX
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Cerebellum

structure
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Cerebellar motor functions

International Cerebellar Ataxia Rating Sc@meitems

ICARS

70

I

40

Total ICARS

30

20

s

'
S

'
m W

Exploration 1

T
Exploration 2

Serrano M et al, OJRD 2015, Serrano NL et al, 2017 Submitted
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Stroke -like

Unexpected Stressful Underdiagnosed
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Stroke like

Acute event consisting eludden onset of a focal neurological deficit, irritability or decreased consciousilzatsmay
associate with seizures, headache or other transient symptoms, ialikence of another diagnosexplaining these
symptoms

Irritability or decreased
conciousness

Lethargy

Residual focaldeficit
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Findings and Treatment

Checkcoagulation

Antiepileptic drugs

Treat hyperthermia

vasogeniedema

I" Cytotoxic edema ( ischemia/infarction)
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neuropathy

Peripheral
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P_erypheral neuropathy

Injury to peripheral nerves

Patientswith peripheral neuropathyusually show muscular weakness, reduction of ot
disappearance of bonrtendon reflexesand atrophyof the muscles.

TheO2Yy RAUAZY A& RSG%C)GSR 0eé LIKeaAaAOAl yQa
exploration and neurophysiological study
(electromyography andeurography.

DPMICDG and PMMEDG
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Skeletal muscle
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Muscular and neuromuscular disease

Myopathy

Muscle disease

Myopathy has been describedin some CDG, such as GNECDG (Inclusion bodies myopathy as unique
symptom), DPM3-CDG(myopathy is the nuclear symptom), PGM1-CDG,B4GALT1CDG, TRAPP1ACDG.

Myasthenic syndrome

Muscular disease characterized by fatigability: decrease of
strength with maintained effort.

Have been describedin GFPT2CDG, ALG14CDG, ALG2CDG, DPAGT4
C D GEney can be symptomatically treated!

http:// falconierivisuals.co?portfolio=neuromusculajunction
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Muscular and neuromuscular disease

Muscular dystrophy

Disruption in the muscular cell membrane.

High muscular proteins (enzymes, CK9 can be detected in
blood

ASN

‘ THR/SER » S
Muscular dystrophy  has been describedin some CDG, such as ‘

GMPPBCDG andin O-mannose pathways: e B
uDystroglycanopathies
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Normal muscle Dystrophin-Dystroglycan complex

Collagen

Extracellular

Intracellular

Cellular membrane :
Dystrophin

Skeletal muscular cell

a-Dystroglycanopathy

Neurexin

Agrina }Lammm a2
— aDGno. Mtlon

Cellular
membrane

Skeletal muscular cell
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Genes y proteinas (enzimas)
implicadas en las vias de O-manosilacion

O-mannosylation of a-dystroglycan

[ Muscle-eye-brain Disease POMT1y POMT2  O-manosil-transferasa WWS; MEB; LGMD2K
ISPD Funcién desconocida WWS
POMT2
POMGnNTI1 0-Man 2-GleNAc transferasa  MEB; WWS
pOoMTL POMGRTL BAGaLT 5T3Gal
T 5 Fukutin Funcién desconocida WWS; FCMD/LMGD2I
FKRP Funcién desconocida WWS; MEB; MDC1C/LGMD2I
LARGE GlcUA 3-Xyl-transferasa MDC1D
Sy
LARGE ™ - Fukutin? GTDC2 Glucosiltransferasa? WWS
i P
Fukutin Related Protein: DPM3 Dolicol-P manosiltransferasa  CDG10

[ Walker Warburg syndrome
; : DPM2 Dolicol-P manosiltransferasa  CDG1U
b Mannoss, WaGkuc: N aoctyiglocosamin:; Ga: Salsoioass; A% Salic 0d; P: Phosphats
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Cerebro normal Lisencefalia

Espaciosubaracnoideo

fu— laminina

Glia

o

a-distroglicano
hipoglicosilado

neurona
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Eectromyography and study of nerve conduction

Measures muscle activity

Measures velocity and amplitude of nerve conduction
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Eye

Optical

Electrical

Muscular

HUMAN EYE OPTICAL SYSTEM
(SCHEMATICEYE) ...

IMAGE FORMATION

EXIT PUPIL e o Folree
APERTURE STOP 4 N OBIECT n e £ .
(eve pupl) S . L L
ENTRANCE PUPIL Bl N
Eye lens N 'F\\, e :3 i
Cornea PUPILARY CENTERS it _,'5 i nIMAGE
PRINCIFAL POINTS NODAL POINTS FoveoLa ol
PP'=NN' and FP=N'F'
L QPTICAL AXIS
i g
i 213 REDUCED EYE
Ray direction after:
1 - 1st corneal surface FP=NF'
2 - 2nd corneal surface
3 - 1st lens surace ’,‘ n=1 n=4/3
F F'
:/ 1
1.5mm fe—3i - - [ ssenme i http:// www.telescope
- f=16.7mm fr=22.2mm fe f16.7mm 3l f'=22.20m 3! optics.nefeye_aberrations.htm

Right eye
A Right
thalamus

right

Primary|
Visual field visual
corex
7 Optic
chiasm
et Left

thalamus

Left eye

http:// nn.cs.utexas.edweb-pubs/bednar.thesis

~'.’.': "

Lateral surface, right eye

http:// www.apsubiology.or@natomy
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Eye

Neuronal ( electric )

Optic nerve malformation (ALG2CDG)
Pigmentary retinitis (DHDDSCDG, PMM2)
Sixth-nerve paralysis.

Cortical blindness.

Motor (muscular)

Strabismus.
Saccadicpursuit.
Nistagmus
Paroxysmaltonic upgaze
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Pigmentary retinitis

Pigmentary retinitisis not a disease,
but rather a symptom that may be
caused by various genetic alterations.

It involves the loss of photoreceptors
(especially the rods) with the
depositing of pigment othe retina.

Tunnel vision from pigmentary retinitis.
SourceWikimedia Commons$ttp://goo.gl/OR|CfS
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Cognitive and behaviour

Behaviouraphenotype
rigidity, tantrumsX &

Stereotypes
Sociability

XPoD

Behaviouralphenotype



