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A number of Congenital Disorders of Glycosylation
(CDGs) result in altered immunity
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A young boy referred to the NIH
with a ‘hyper-IgE’ syndrome
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A young boy referred to the NIH
with a ‘hyper-IgE’ syndrome

« 12 year old Egyptian male

— Elevated IgE and atopy
 atopic dermatitis, food allergy, asthma, allergic
rhinitis
— Recurrent bacterial infections
* Recurrent skin infections/abscesses
* recurrent pneumonia
 chronic ear infections

— Low white blood cells (leukopenia)



Comparison of hyper-IgE conditions
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Some of the conditions with ‘hyper-IgE’
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Birth History

Egyptian Coptic Christian parents
— first cousins

Uncomplicated preghancy
Born full term via C-section

No perinatal or early childhood
ilinesses
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Neurologic Abnormalities

Developmental delay

— At age 11yo reasoning at 6yo level

— difficulty with spatial problems
Discoordination

— impaired fine motor control and visual tracking
Speech abnormalities

— misarticulation, discoordination, slow
processing

History of febrile seizures
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Family History

* 10yo brother

— Severe allergy, S
iInfections, Neuro

KIN
ogic

difficulties, hemo
anemia

ytic

— IgE 11405, 1gG 2060,

IgA 600

— ANC 1000, ALC 1000

* 9mo M cousin

— AD, Skin infections,

unable to sit unassisted

— neutropenia
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Another family with similar clinical problems
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PGM3 deficiency
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The clinical phenotype of PGMS3 deficiency
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PGMS3 deficiency results in severe atopy and is
associated with reduced UDP-H(GIcNAc) pools

Allergic diseases in PGMS3 def.
« Atopic dermatitis

Cytoplasm

« Allergic
rhinosinusitis/conjunctivitis

e Asthma

« Food allergy (IgE-mediated and
Eosinophilic)

» Allergic fungal mastoiditis

« Allergic bronchopulmonary
aspergillosis (ABPA)

* Food-protein induced
enteropathic syndrome (FPIES)

« Drug allergy (IgE and cell-
mediated)

Zhang et al. JACI. 2014
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N-glycan complexity is dependent upon
UDP-E(GIcNAc) pools
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Driving inflammation without brakes
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Reduced UDP-B(GIcNAc) impairs
O-GlcNAcylation homeostasis in PGMS3 deficiency
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Reduced UDP-B(GIcNAc) impairs

O-GlcNAcylation homeostasis in PGMS3 deficiency
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OGA deficient embryonic fibroblasts display an
intrinsic atopic transcriptional profile

Mgea5

- +-

Dynamic O-GIcNAc cycling

Cd44
Lif
Tslp
irit

.

regulating
Immunity
Dona C. Love®', Salil Ghosh®', Michelle A. Mondoux®', Tetsunari Fukushige®, Peng Wang? Mark A. Wilson®, )4

Wendy B. Iser®, Catherine A. Wolkow®, Michael W. Krause®, and John A. Hanover®?

®National Institute of Diabetes and Digestive and Kidney Diseases, National Institutes of Health, Bethesda, MD 20892-0851; and PNational Institute on Aging,
National Institutes of Health, Baltimore, MD 21224 n

g cosIrioprinmg - )
inflammation \ Th17 suppression

CHGATO -d

\ J

Increased atopy and Th17 associated autoimmunity

Unpublished data



Exogenous GICcNAc can restore UDP-GICNAC
pools and normalize OGA activity in vitro
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Comparison of hyper-IgE syndromes and congenital disorders of glycosylation
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