F C __,.. IChildren’s Hospital of Philadelphia, Philadelphia, PA 19104, USA.2Faculty of Medicine, Kuwait University, Kuwait.3Sanford Burnham Prebys Medical Discovery Institute, La Jolla, CA 92037, USA.*University of California San Diego and Rady Children’s Hospital, San Diego, CA 92123, USA.>University of Tennessee Health Science Center (UTHSC),
A A

Clinic, Rochester, MN 55905, USA.*>Center of Integrated Brain Research, Seattle Children's Research Institute, Seattle, WA 98101, USA.

* Contributed Equally

Introduction

» Congenital disorders of glycosylation (CDGs) are a continuously
expanding group of monogenic disorders of glycoprotein and
glycolipid biosynthesis that cause multi-system diseases.

* Individuals with ALG3-CDG frequently exhibit severe neurological
involvement (epilepsy, microcephaly, hypotonia), ocular
anomalies, dysmorphic features, skeletal anomalies and feeding
difficulties.

* In this study, we present 10 unreported individuals diagnosed
with ALG3-CDG based on molecular and biochemical testing with
11 novel variants in ALG3, bringing the total to 40 reported
individuals.

Figure 1 Alsharhan et al., 2020
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Figure A. Schematic showing only the early N-linked glycosylation pathway on the cytoplasmic facing
side of the ER with the ALG3-dependent step highlighted with a red (X) over the arrow

Methods

* Individuals were clinically evaluated by clinical geneticists at their
respective tertiary healthcare centers and underwent
comprehensive clinical evaluations

* 9 individuals underwent clinical genetic testing by next
generation sequencing, using either gene panels for intellectual
disability (P1, 3), or ES (P2, 4, 5, 7, 8, 9,10). P6 was diagnosed
through Sanger sequencing.

* We quantitatively analyzed the N-glycan profile of total plasma
glycoproteins from 4 of the individuals (P1, 2, 3, 4) using a
clinically validated N-glycan assay. CDT testing was performed in
8 individuals (P1, 2, 3, 4, 6, 7, 8, 9) by mass spectrometry (LC-
ESI-TOF/MS). LLO studies for P1, P8 and P9 were done after
molecular diagnosis, while P6 was analyzed prior to identifying
ALG3 variants.
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Figure B (1). Schematic showing exon location of all the ALG3 variants identified in this study (Upper part). The novel
variants are highlighted in red. The lower part of the figure represents all the ALG3 variants reported in the literature.
The variant c.296+4A>G has been reported as well, but it is intronic (intron 2 of 8) and is not represented in the figure.

Conclusion

» WWe present 10 additional cases of ALG3-CDG with 11 novel variants, further

clinical features and
ALG3-CDG.

-

new biomarkers related to glycosylation dysfunction in

* |[n addition to the typical multisystem disease seen in ALG3-CDG, we expand
the symptomatology of ALG3-CDG to now include endocrine abnormalities,

neural tube defects,
anomalies.

mild aortic root dilatation, immunodeficiency and renal

» Our study provides recommendations for management of individuals with

ALG3-CDG.

» Optimal management should include baseline endocrine, renal, cardiac and
Immunological evaluation at the time of diagnosis and with ongoing
monitoring (Table 1).

» Our study demonstrates unique plasma N-glycan patterns to ALG3-CDG; N-
glycan analyses of these individuals showed combined deficiencies of hybrid
glycans and glycan extension beyond Man:GIcNAc, consistent with their
truncated lipid-linked precursor oligosaccharides.
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Expanding the Phenotype, Genotype and Biochemical Knowledge of ALG3-CDG
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Photos of Individual 1, 2, 3, 7 (at infancy and adulthood), 8 and 9.
Common dysmorphic features include epicanthal folds, bulbous nasal tip,
microcephaly, and coarser facial features as individuals age. Overall,
however facial dysmorphism were not consistent.

Discussion
Evaluation Baseline Firstyear | From 1 year | After 2 years
Evaluation of life to 2 years of of age
at age
Diagnosis 2 P
& e | F
CDG Testing CDT X X X Yearly?
N-glycan X
Liver evaluation AST/ALT X X X2 Yearly?
PT/INR X X? X2 Yearly?
Albumin X X? X2 Yearly®
Liver US X2
Hematological evaluation CBC X X X® Yearly®
PTT X X? X2 Yearly?
ATIII X X X Yearly®
FXI X X? X2 Yearly®
Renal evaluation Urinalysis X X? X Yearly®
Renal US X®
Endocrine evaluation TFT X X X Yearly®
Adrenal Axis X X2 X2 Yearly?
Growth Factors X X*? X? Yearly?®
Blood glucose X X? X?
Immunological evaluation Hx of recurrent X X X Yearly
infections
Immunoglobulins X3
Response to vaccines X After each
vaccine series
Cardiology evaluation Echo X X2 Every 5
years?
Neurological evaluation Brain MRI X? PRN
EEG X2 PRN
Development Assessment PHT/OT/ST X X X Yearly?®
Ophthalmological evaluation X X? Yearly?
Physical exam for skeletal anomalies X
Nutrition and Growth Assessment X X? X® Yearly®

Table 1 with suggested evaluation and monitoring of individuals diagnosed with ALG3-CDG.
ALT, alanine transaminase; AST, aspartate transaminase; ATIIl, anti-thrombin Ill; CBC, complete
blood count; CDT, carbohydrate deficient transferrin; Echo, echocardiogram; EEG,
electroencephalogram; FXI, factor XI; Hx, history; Igs, immunoglobulins; INR, international
normalized ratio; LLO, lipid-linked oligosaccharides; MRI, magnetic resonance imaging; OT,
occupational therapy; PHT, physical therapy; PRN, pro re nata (as needed) PT, prothrombin time;
PTT, partial thromboplastin time; ST, speech therapy; US, ultrasound; WBC, white blood count.

aMinimum interval for evaluation, but more frequent if clinically indicated after this.
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