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CDG classification

efects in protein N-glycosylation

efects in protein 0-glycosylation

efects in lipid and GPIl anchor glycosylation

efects in multiple and in other glycosylation pathways
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PMM2-CDG ALG12-CDG XYLT1-CDG B3GALTL-CDG DPM3-CDG C0G1-CDG
(c) (E) (G) (E) (E) (G)
MPI-CDG ALG6-CDG B3GALT6-CDG POFUT1-CDG MPDU1-CDG C0G2-CDG
() (E) (G) (E) (E) (G)
GMPPA-CDG ALG8-CDG B3GAT3-CDG POGLUT1-CDG B4GALT1-CDG C0G4-CDG
(c) (E) (G) (E) (G) (G)
GMPPB-CDG TUSC3-CDG EXT1-CDG SLC35D1-CDG ST3GAL3-CDG COG5-CDG
() (E) (G) (E) (6) (G)
DPAGT1-CDG DDOST-CDG EXT2-CDG PIGA-CDG GNE-CDG C0G6-CDG
(E) (E) (6) (E) (c) (G)
ALG13-CDG STT3A-CDG CHSY1-CDG PIGM-CDG SLC35A1-CDG COG7-CDG
(E) (E) (G) (E) (G) (G)
ALG1-CDG STT3B-CDG GALNT3-CDG PIGV-CDG SLC35A2-CDG COG8-CDG
(E) (E) (G) (E) (G) (G)
ALG2-CDG SSR3-CDG POMT1-CDG PIGL-CDG SLC35A3-CDG ATP6VOA2-CDG
(E) (E) (m) (E) (G) (G)
ALG14-CDG SSR4-CDG POMT2-CDG ST3GAL5-CDG SLC35C1-CDG TMEM165-CDG
(E) (E) (m) (G) (G) (G)
ALG11-CDG MOGS-CDG POMGNT1-CDG B4GALNTI-CDG DOLK-CDG PGM1-CDG
(E) (E) (m) (G) (E) (c)
RFT1-CDG MAN1B1-CDG B3GALNT2-CDG GFPT1-CDG SRD5A3-CDG PGM3-CDG
(E) (G) (E) () (E) (c)
ALG3-CDG EOGT-CDG LARGE-CDG DPM1-CDG DHDDS-CDG
(E) (c) (m) (E) (c)
ALG9-CDG LFNG-CDG DPM2-CDG SEC23B-CDG
(E) (G) (E) (EG)
B4GALT7-CDG MGAT2-CDG

(G)

(G)




phenotypic spectrum of CDG

one-organ disease

prenatal death nearly normal

poli-organ disease



[iver involvement in

about 22 % of CDG



CDG withv minor liver disease

CDG with mayjor liver disease



CDG with minor (iver disease

PMM2-CDG B3GALTL-CDG DPM1-CDG

ALG1-CDG COG2-CDG
ALG3-CDG COG5-CDG
ALG6-CDG PIGA-CDG COG6-CDG
ALG8-CDG COG7-CDG
ALG9-CDG PGM1-CDG
ALG13-CDG SEC23B-CDG




PMM2-CDG

phosphomannomutase deficiency
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PMM2-CDG: liver involvement

* hepatomegaly, increased serum transaminases
* fibrosis, steatosis

* l[ysosomal inclusions

* tendency towards normalization

* rarely progression to fatal evolution



1ver fibrosis in PMMz2-CDG




lysosomal inclusions in PMMz2-CDG




CDG with major liver disease

MPI-CDG
PIGM-CDG

novel V-ATPase subunit defects



MPI-CDG

phosphomannose isomerase deficiency



MPI-CDG
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MPI-CDG: phenotype

* liver dysfunction

* recurrent diarrhoea
* recurrent vomiting
* hypoglycemia

* hyperinsulinism
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MPI-CDG: treatment

oral mannose
1 g/kg per day (in 4 to 6 doses)



(tver transplantation in MPI-CDG

* 2 yrs: congenital hepatic fibrosis
protein-losing enteropathy
* 15 yrs: diagnosis of MPI-CDG
oral mannose: problematic!
* 25 yrs: progressive edema and ascites
progressive hemolytic jaundice

e 28 yrs: recurrent hepatic
encephalopathy/dyspnea

R/ LTx
Janssen et al 2014



PIGM-CDG

GPI anchor synthesis defect



PIGM-CDG: promotor defect

T



PIGM-CDG: phenotype

eportal and hepatic vein thrombosis

eabsence seizures

Almeida et al 2006



PIGM-CDG: treatment

defect results in histone deacetylation at the
PIGM promotor

BUTYRATE inhibits histone deacetylase and
Increases PIGM transcription

Almeida et al 2007



V-ATPase subunit defects

ATP6VOA2-CDG

novel defects




CDG-IIx with
predominant [tver involvement

* Butler et al 2003 (girl 18 yrs)
* Mandato et al 2006 (4 patients including 2 siblings)

* two unpublished patients



secondary CDG
with (iver involvement

*galactosemia: GalT defect: type 1/2 pattern

GalE defect: type 1 pattern

*hereditary fructose intolerance: type 1 pattern



CDG diagnosis
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conclusion

Look for CDG in unexplained liver disease!
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