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CXrrenWl\, aroXnd 50 million people ZorldZide VXffer from Al]heimer¶V diVeaVe (AD)1. The chief clinical 
manifeVWaWion of AD iV memor\ loVV, Zhile Whe WZo main neXropaWhological hallmarkV are Whe accXmXlaWion of 
am\loid beWa (AE) plaqXeV and inWracellXlar neXrofibrillar\ WangleV (NFTV). The conVeqXenceV of Whe accrXal of 
AE plaqXeV and NFTV are ZideVpread loVV of V\napVeV and eYenWXal cell deaWh, parWicXlarl\ in Whe 
hippocampXV, a brain region imporWanW in learning and memor\2,3. There iV no cXre for AD, and e[iVWing drXgV 
offer onl\ Wemporar\ cogniWiYe gainV. A deeper XnderVWanding of Whe molecXlar mechaniVmV behind AD iV 
neceVVar\ Vo WhaW neZ paWhZa\V can be WargeWed for WreaWmenW.

MicroWXbXleV (MTV) are c\WoVkeleWal proWein filamenWV compriVed of repeaWing D and E WXbXlin VXbXniWV. 
In neXronV, microWXbXleV are parWicXlarl\ imporWanW becaXVe Whe\ VXpporW comple[, branching VWrXcWXreV, like 
Whe dendriWic Wree and a[onal arborV4. BeVideV proYiding VWrXcWXral VWabiliW\, microWXbXleV alVo acW aV an 
inWracellXlar highZa\, creaWing a road for proWein moWorV Wo deliYer imporWanW cargoeV Wo YarioXV regionV of Whe 
cell. LoVV of efficienW WranVporW iV deWrimenWal Wo Whe healWh and normal fXncWioning of neXronV5. AddiWionall\, iW 
haV been recenWl\ VhoZn WhaW microWXbXleV conWribXWe Wo Whe mainWenance of V\napVeV, Zhich are Whe 
connecWionV beWZeen neXronV in Whe brain6.

NFTV ariVe from Whe inWracellXlar aggregaWion of h\perphoVphor\laWed WaX proWeinV. TaX, a proWein reViding 
moVWl\ in a[onV in aVVociaWion ZiWh microWXbXleV, bindV aW Whe inWerface beWZeen WZo WXbXlin dimerV7. The 
fXncWion of WaX in neXronV haV been conWroYerVial: IW haV been VhoZn Wo increaVe MT VWabiliW\ in YiWUo8, bXW 
recenW Zork indicaWeV WhaW WaX'V WrXe fXncWion ma\ be Wo mainWain Whe labile domainV in microWXbXleV9.  
H\perphoVphor\laWion redXceV WaX'V affiniW\ for MTV and creaWeV an increaVe in Whe popXlaWion of VolXble WaX. 
ThiV h\perphoVphor\laWed WaX amaVVeV inWo NFTV. When comparing brain imageV of people Zho are 
cogniWiYel\ normal Wo paWienWV ZiWh mild AD, meaVXreV of h\perphoVphor\laWed WaX depoViWV beWWer predicW 
V\mpWomV of demenWia Whan plaqXeV10. 

The paWhogenic mechaniVmV WhaW Wrigger Whe formaWion of NFTV are comple[ and are VWill noW compleWel\ 
XnderVWood. ThiV projecW e[ploreV hoZ changeV in neXronal microWXbXleV can conWribXWe Wo Whe WaX 
h\perphoVphor\laWion and Whe WaX-dependenW neXronal damage Veen in AD.

NeXronV haYe boWh VWable and d\namic MTV. D\namic MTV differ from VWable MTV in Wheir abiliW\ Wo 
Xndergo VWochaVWic WranViWionV from depol\meri]aWion Wo pol\meri]aWion and Yice YerVa. IW iV Whe d\namic 
popXlaWion of MTV WhaW can enWer inWo dendriWic VpineV Wo regXlaWe Vpine mainWenance11-13. D\namic MTV are alVo 
criWical for preV\napWic neXroWranVmiWWer releaVe b\ proYiding Whe WrackV for WranVporW of V\napWic YeVicleV (SVV). 
InWereVWingl\, oligomeric AE decreaVeV MT d\namicV WhroXgh a Rho/mDia1 paWhZa\ WhaW leadV Wo WaX 
h\perphoVphor\laWion and WaX-dependenW V\napWoWo[iciW\14. ThiV finding indicaWeV WhaW changeV in microWXbXle 
d\namicV coXld VerYe aV a paWhological paWhZa\ beWZeen AE and WaX phoVphor\laWion.

D\namic MTV can be VWabili]ed b\ a YarieW\ of proWeinV, VXch aV MT aVVociaWed proWeinV (MAPV)15. 
Once VWabili]ed, MTV liYe long enoXgh Wo become VXbVWraWeV of WXbXlin modif\ing en]\meV and accXmXlaWe a 
YarieW\ of poVWWranVlaWional modificaWionV (PTMV), Zhich can When fXrWher affecW VWabiliW\16. One common WXbXlin 
PTM iV cleaYage of Whe Werminal W\roVine of Whe D VXbXniW aW iWV C-Werminal b\ YaVohibinV 1 and 2 (VASH1/2)17. 
The reYerVe paWhZa\, Whe re-addiWion of W\roVine, iV performed b\ WXbXlin-W\roVine ligaVe (TTL)18. InWereVWingl\, 
TTL are redXced in Whe hippocampi of AD paWienWV19.

A WXbXlin PTM WhaW deriYeV from deW\roVinaWed WXbXlin iV ¨2-WXbXlin (D2). More d\namic MTV Wend Wo 
c\cle beWZeen W\roVinaWed/deW\roVinaWed VWaWeV. HoZeYer, Zhen deW\roVinaWed MTV are fXrWher cleaYed of an 
addiWional amino acid on Wheir D-WXbXlin VXbXniW b\ carbo[\pepWidaVeV CCP1/4/6, WhiV modificaWion permanenWl\ 
preYenWV re-W\roVinaWion20-22. The fXncWion of WhiV irreYerVible WXbXlin PTM iV noW Zell XnderVWood, alWhoXgh D2 iV 
Veen in 35% of neXronal VWrXcWXreV23 aV Zell aV in long laVWing MTV conformaWionV in cilia23,24.
 RecenW Zork from oXr lab haV VhoZn WhaW oligomeric AE1-42 can indXce an increaVe in WXbXlin 
deW\roVinaWion14 in hippocampal neXronV, Zhich iV Whe firVW VWep in Whe proceVV of D2 WXbXlin accXmXlaWion, and 
a role for D2 haV been XnderVcored in acXWe a[onal injXr\ (Pero eW al., 2020). To WeVW WhiV neZ MT-baVed 



paWhogeneViV model in Whe eWiolog\ of AD, Ze are e[ploring hoZ abnormal accXmXlaWion of D2 b\ premaWXre 
WXbXlin longeYiW\ coXld repreVenW a feaWXre of boWh familial and Vporadic AD and alVo a molecXlar driYer of 
V\napWic injXr\ and WaX h\perphoVphor\laWion. 
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