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Plasma microRNAs for early detection of cerebellar atrophy caused by PMM2-CDG

The most frequent congenital disorder of glycosylation is PMM2-CDG, caused by mutations in PMM2

(#601785OMIM) encoding phosphomannomutase 2, and leading to a deficient protein glycosylation.

Although rare, more than 1,000 patients have been reported in literature. Patients with PMM2-CDG

develop a cerebellar syndrome with ataxia, abnormal eye movements, dysarthria, and cognitive

impairment, causing long-term disability. Moreover, they may show extraneurological symptoms:

enteropathy, liver and endocrinology disease and coagulation abnormalities.

Despite clinical symptoms present early, PMM2-CDG is often diagnosed during childhood and once the

symptoms are detected, the cerebellar atrophy is unstoppable and irreversible. Although PMM2-CDG

currently has no cure, different strategies of treatment are under development and the early diagnosis of

this disease has the potential to improve the quality of life of the patients and facilitate familiar genetic

counseling. The goal of this study is to find a non-invasive plasma-based miRNA signature to differentiate

PMM2-CDG patients from controls in young children.

For this purpose, plasma was isolated from 21 PMM2-CDG patients and 46 controls and divided in two

cohorts: a training cohort, containing 11 patients and 21 controls and a validation cohort, containing 10

patients and 25 controls. The concentration of different miRNAs in plasma was assessed using next

generation sequencing and the results were then mapped against the known miRNome. Using machine

learning methods we built 3 different signatures with a combination of miRNAs. Ethical permission was

obtained from the Research & Ethics Committee of the SJDH.

After evaluating the sensitivity and specificity of the different signatures, we observed that one of the

models showed promising precision detecting PMM2-CDG in the training cohort, with an increased

accuracy in the validation cohort.



This is the first study proposing the detection of plasma miRNAs as a non-invasive method for the early

detection of PMM2-CDG, offering a non-invasive diagnosis for children with presymptomatic

neurological diseases. If miRNA are useful biomarkers not only in the diagnosis but also in the

monitoring and prognosis of PMM2-CDG deserves further studies.  Last but not least, the increase or

decrease or certain circulating miRNA may suggest underlying mechanisms that are unknown in this rare

condition.


