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                    Abstract
Olfactory dysfunction is a recognized risk factor for the pathogenesis of Alzheimer’s disease (AD), while the mechanisms are still not clear. Here, we applied bilateral olfactory bulbectomy (OBX), an olfactory deprivation surgery to cause permanent anosmia, in human tau-overexpressed mice (htau mice) to investigate changes of AD-like pathologies including aggregation of abnormally phosphorylated tau and cholinergic neuron loss. We found that tau phosphorylation in hippocampus was increased at Thr-205, Ser-214, Thr-231, and Ser-396 after OBX. OBX also increased the level of sarkosyl-insoluble Tau at those epitopes and accelerated accumulation of somatodendritic tau. Moreover, OBX resulted in the elevation of calpain activity accompanied by an increased expression of the cyclin-dependent kinase 5 (cdk5) neuronal activators, p35 and p25, in hippocampus. Furthermore, OBX induces the loss of the cholinergic neurons in medial septal. Administration of cdk5 pharmacological inhibitor roscovitine into lateral ventricles suppressed tau hyperphosphorylation and mislocalization and restored the cholinergic neuron loss. These findings suggest that olfactory deprivation by OBX hastens tau pathology and cholinergic system impairment in htau mice possibly via activation of cdk5.
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Fig. S1
Experimental procedure and depressive-like behavior in htau mice induced by OBX. (A), Time line of the complete experimental schedule. The bars are not to scale. OF, open field test. EPM, elevated plus maze. FST, forced swim test. MWM, Morris water maze. FC, contextual fear conditioning. (B-F), total distance (B), Number of crossings (C), time in the center (D), grooming time (E) and number of rearings (F) in the open field test. (G), Immobility time in the forced swim test. (H, I), Entries in the open arms/closed arms (H) and time in the open arms/closed arms (I) in the elevated plus maze. OBX: olfactory bulbectomy, n = 8; SHAM: sham operated, n = 8. All data shown are means ± s.e.m. *p < 0.05, **p < 0.01 compared with control group (SHAM). (PPTX 471 kb)
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