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Mechanism of gain of toxicity of tau 

in AD

�Tau phosphorylation

�Tau ubiquitination 

�Tau conformational changes 

�PHF formation



Brunden et al., 2010



Background

�Type 2 diabetes mellitus (T2DM) increases 

the risk of Alzheimer's disease (AD) by 

1.4–4.3 times

�Various mechanisms are shared by both 

diseases



Kim et al., 2014



� Association of cognitive dysfunction with hippocampal 

atrophy in elderly patients with T2DM (Hayashi, et al., 2011)
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Objectives

�Aging increases both T2DM and AD

Aging related 

factors AD-T2DM 

related factors

� Does T2DM increases AD pathology with aging?

� What is the most susceptible pathologic substrate?

� What mechanisms do play a main role?

� Age-dependent AD pathology can be a therapeutic 

target for AD?
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Exclusion effect on exon10 splicing [SR proteins]

SRp20 (Sfrs3) F atc gtg att cct gtc cct tg

NM_001047907.1 R ttc acc att cga cag ttc ca

9G8 (Sfrs7) F cgg tat gga gga gaa acc aa

NM_001039035.1 R caa tcc tcg aac tgc atc ct

SRp55(Sfrs6) F tag tcg ttg cag ttg gca ag

NM_001014185.1 R taa gag cgc cta tgg ctt gt

Inclusion effect on exon10 splicing [SR proteins]

SC35(SRp30b)(Sfrs2) F cta cag ccg ctc caa gtc tc

NM_001009720.1 R atg aaa ccg ctc cct ctt ct

Tra2β F cgc tcc aag gaa gat tca ag

NM_057119.1 R aga caa cag ttg ggg tca gg

Liu et al., 
2008

Human tau gene 
(E10, I10, partly E11)

Jung et al., 2011
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Jung et al., 2013
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pTau at Thr231
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Du Y et al., Free Radic Biol Med 2009



Interaction 
with IRS-1

(Cell Metabolism 2006)



↑Oxydamage of DNA in a 
condition of chronic T2DM with age

↓ Shuttling polyUb-pTau to degradation 

system by p62 

↓ p62 expression

P
P

U
U UUU p62↓p62↓p62↓

Proteasome

Autophagy

↑ polyUb-pTau accumulation

↑Tau toxicity

↓PP2A activity

Altered tau 

splicing

↑phospho-Tau, 3R tau

↓ IRS-1 mediated insulin 

signaling path

Aggravation of T2DM



Summary
�Tau pathology is the most characteristic 

changes in chronic T2DM

�↑3R isoforms & ↑phospho-tau

� With age, ↑Tau toxicity

�Changes in splicing factors 

� Impaired phosphatase activity, PP2A

� Decreased p62 transcription and expression

� Decreased clearance of toxic tau proteins
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