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Dementia and neurological diseases
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BACKGROUND-AIM

Granulin gene (GRN) encodes for a 593-amino acid secreted protein named progranulin that is important in proper
lysosomal function of neurons. It can be easily measured in plasma where significantly lower levels can assist
in identifying candidates for loss of function (null) GRN mutations. When heterozygous, these mutations lead to
Frontotemporal Dementia (FTD). FTD is as common as Alzheimer’s disease in patients <65y and can be attributed to
mutations in one of many genes (C9orf72, MAPT, GRN, TARDBP etc).

METHODS

In 37 well-ascertained FTD patients, we collected EDTA peripheral blood after obtaining their informed consent. We
performed both plasma progranulin measurements with an ELISA method (Adipogen) and genetic analysis in GRN gene
with DNA Sequencing and MLPA.

RESULTS

Four patients were detected with null mutations (one with the c.264+1G>A mutation that has been deposited only once
in ClinVar database as likely pathogenic), one patient with a rare missense variant of unknown clinical significance
(p.T310P) and 32 were negative for any alteration in the GRN gene. Plasma progranulin measurement of the 32
negative patients showed a normal distribution (average 233 ng/ml, SD±49) while the 4 positive patients showed a
range between 39-92 ng/ml. The p.T310P patient had an intermediate value and bioinformatics tools evaluated this
alteration as benign.

CONCLUSIONS

Based on the used method and statistical analysis, FTD patients with plasma progranulin levels >135 ng/ml do not
bear GRN mutations (95% confidence), while patients with <92 ng/ml most probably bear null mutations. This low-cost
screening test can allow them to be included in clinical trials such as intracisternal PGRN gene therapy or intrathecal
anti-sortilin antibodies. The low progranulin level assisted in the final adjudication of the c.264+1G>A mutation as
pathogenic. However, there is need for an international effort in order to harmonize all assays with a certified reference
material and establish universal cutoffs not only for null mutations but also for those with intermediate plasma
progranulin protein levels due to either hypomorphic mutations or epigenetic or other genetic factors; they could also
benefit by therapeutic enhancement of their progranulin level.
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