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PREMISE: (max 250 words)


Down syndrome (DS) is the most frequent genetic cause of intellectual disability characterized by the presence of three copies of chromosome 21 (Chr21). Adults with DS are at increased risk for cognitive decline and dementia, due to Alzheimer disease (AD) as they age [1]. The overexpression of specific DS-related genes products may cause abnormal levels of certain metabolites due to altered synthesis, transport, catabolism or regulatory pathway. Myo- inositol (MI) is one of this, it is a polyalcohol deriving from glucose, which is synthesized by a few organs in the body [2]. MI brain levels, measured by Magnetic Resonance Spectroscopy, are increased in adults with DS and AD [3], which may reflect an overexpression of Myo- inositol Transporter (SLC5A3). The major MI transporter is believed to be the Na+-dependent Myo-inositol cotransporter-1, which utilizes the electrochemical gradient of Na+ across the plasma membrane to import MI. Interesting, the human SLC5A3 is been located in the DS critical region and thus an increased transport may be the mechanism for the brain elevation of MI [4]. Thus, we hypothesized that the increased of MI, observed in several area of the brain, were associated with the overexpression of SLC5A3. The aim of the current study is to investigate for the first time the expression SLC5A3 in the frontal cortex of DS cases with and without AD neuropathology and age-matched controls. We tested the hypothesis that the expression of this protein could be increased with age and along the progression of AD in DS.



METHODOLOGY AND RESULTS: (Max 500 words, no images)

Down syndrome and Control cases were obtained from University of Kentucky Alzheimer’s Disease Center, the University of California at Irvine Alzheimer’s Disease Research Center and the National Institutes of Health NeuroBioBank. Two types of samples were used: fixed frontal cortex and frozen frontal cortex (BA46). DS cases were divided in two groups, with or without sufficient pathology for a neuropathology diagnosis of AD. All cases with both DS and AD were over the age of 40 years. Thus for the current study, controls were split into two groups, either less than or equal to 40 years (YC) or less than or equal to 60 years (MiC, 40-60 years) at death.
Frozen samples from the mid-frontal cortex (BA46) were homogenized in SDS extraction buffer (150mg/ml) containing 100mM Tris-HCL (pH 6.8) and 1% SDS, phosphatase and protease inhibitor cocktail. Total protein concentration was determined by BCA method. For each sample, 30 µg of proteins were resolved on 4-15% SDS–PAGE using Criterion Gel TGX (Bio-Rad, Hercules, CA, USA) followed by immunoblot analyses aimed to evaluate changes of SLC5A3 protein levels. To confirm the results observed by western blot and to characterize were this protein is localized we performed immunohistochemistry study in human postmortem brain sections from subjects with DS and DSAD and age-matched CTR. 
Our data show that SLC5A3 protein levels are higher both in DS and DSAD with respect to their age-matched controls, thus suggesting a dominant effect of DS pathology/genotype in accordance with the “gene dosage hypothesis” [5, 6].  The presence of AD pathology in DS increases SLC5A3 to levels higher than those observed in age-matched controls. Furthermore, SLC5A3 is selectively increased in DSAD compared to DS. In addition, our results show a significant age-associated change of SLC5A3 in DS but not in control cases. This evidence is also supported by the lack of any interaction between age and genotype, suggesting that the observed increase of SLC5A3 expression in DS subjects is strictly linked to the age and the progression of AD pathology. Based on these findings we might speculate that increased SLC5A3 in DSAD with respect to DS could be responsible for the observed increase of MI in these individuals, as evaluated by 1H-MRS [3]. 
In conclusion, the current study shows that SLC5A3 is overexpressed in DS and is even higher in DS subjects developing AD neuropathology. These findings suggest that the up-regulation of the MI co-transporter observed in DS and DSAD could be a consequence of the progression of AD and an aging event, thus leading to the impairment of brain functions observed in DS population [7].
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