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ABSTRACT 

Microtubule  associated  protein,  Tau  characterizes  a  number  of  neurodegenerative 
disorders grouped as Tauopathies including Alzheimer’s disease (AD) and tau 
associated frontotemporal lobar degeneration (FTLD-tau). The molecular pathogenesis 
of these tauopathies involves post-translational modifications of Tau such as 
phosphorylation and truncation.  However, there are other PTMs such as acetylation, 
methylation,  ubiquitination  which  contribute  to  the  pathogenesis  as  well.  In  recent 
years, a remarkable number of investigations have been efforted on Tau in relation to 
AD or FLTD-tau which has provided a body of new insights on the possible mechanisms 
on tau pathology. These involve but not limited to the contexts of tau phosphorylation, 
Tau-RNA Interaction, MAPT translation suppression, new non-aggregative tau 
identification, Aβ mediated exosomal tau seed, Clusterin enhanced tau aggregation, co-
factor-free tau seed, co-occurrence of tau accumulation and microglial activation, tau 
acetylation mediated CMA inhibition, Viral ligand-receptor interactions mediated seed 
transmission,  autophagy  etc.  Early  detection  is  considered  as  preliminary  step  in 
disease  management.  Recent  studies  demonstrated  positron  emission  tomography 
(PET) as an efficient scanner of abnormal tau which has revealed new possibilities of 
predicting  memory  impairment,  level  of  toxic  tau,  detecting  previously  undetected 
diffuse  pathology  and  identification  of  tau  generation  and  deposition.  Reports  also 
suggest  new  advancement  on  understanding  of  physiological  management  of  tau 
pathologies by autophagy mediated tau degradation, inhibition of amyloid formation 
and tau accumulation. This review summarizes the recent evidences on the nature and 
action  of  tau  protein  with  regard  to  AD  and  other  tauopathies  to  accumulate  new 
insights  into  possible  mechanisms  underlying,  detection  and  diagnosis,  biological 
management and therapeutic strategies. 
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INTRODUCTION 

Tau  is  a  microtubule  (MTs)  associated  protein  which 
supports MT assembly and stability. Tau, losing its ability 
to  bind  MTs,  can  misfold  and  initiate  the  pathological 
changes which marks characteristics of Alzheimer’s 
disease (AD) and other Tauopathies [1]. Recent evidences 
indicate that pathological tau can spread between cells or 
anatomically connected neuronal regions where the 
transmission  is  subjected  to  the  spread  of  various  tau 
strains  in the AD patient  brain  in a “prion-like” manner 
[2]. This involves a complex of multiple steps of cellular 
activity like secretion, cellular uptake, transcellular 
transfer, and/or seeding, however, the precise 
mechanisms of propagation of tauopathies remain 
unclear [3,4]. Studies suggest with compelling 
experimental evidence that spread of tau tangles occurs 
with  the  involvement  of  microglial  activation  over  the 
neocortex in AD where microglial activation and tau were 
found to propagate jointly across Braak stages [5]. 

The  functions  of  Tau  in  the  central  nervous  system  are 
controlled  by  manifold  posttranslational  modifications 
(PTMs)  which  are  evident  in  more  than  fifty  neuronal 
regions  [6,7].  Normal  Tau  carries multiple  phosphate 
groups in its microtubule assembly domain. An increase 
in phosphorylation followed by tau aggregation is 
commonly considered pathological hallmarks for 
tauopathies including AD [8,9]. Rationally, 
phosphorylation of insoluble Tau has been the 
generalized  target  for  current  AD  therapies.  However, 
recent study claims higher phosphorylation is not 
necessarily the lead determinant of Tau aggregation and 
in  addition,  highlight  the  quest  for  investigating  well-
characterized  CSF  Tau  fragments  which  lack  functional 
and mechanistic data [7]. 

Tau oligomerizes, but the biological functions of 
oligomeric  tau  (oTau)  are  still  unclear  [10,11].  Recent 
study shows Tau oligomerization facilitating fast protein 
aggregation are linked to RNA metabolism where 
oligomeric tau complexes with m6A-RNA and 
HNRNPA2B1 to regulate RNA translation. This  was  also 
evident by knockdown of HNRNPA2B1 which suppressed 
the response of pathological tau. m6A was found to 
gradually increase with disease severity in human brains 
associated  with  AD  [12].  Another  identified  mechanism 
that  promotes  tau  pathology  propagation  is  acetylation 
which inhibits chaperone-mediated autophagy [13]. 

Synaptic transmission of tau has long been attributed to 
development  of  AD  with  in  vitro  and  in  vivo  evidences 
[14-17], but the precise mechanisms still remain unclear. 

Exosomes, the extracellular vesicles, have been suggested 
as contributor, but tau also exists on plasma-membrane-
derived EVs, microvesicles, or ectosomes [18]. New study 
reveals seeding activity associated exosomal tau is 
released from AD synapses, where amyloid beta 
potentiates the seeding activity [19]. Other studies 
demonstrated Clusterin, an extracellular chaperone, 
augmenting seeding of Tau aggregate in a cellular model 
[20]. In addition, co-factor-free tau fibrils efficiently seed 
tau  aggregation  [21].  Moreover,  a  new  non-aggregative 
splicing human Tau isoform was found to be decreased in 
AD [22]. Viral ligand-receptor interactions have been 
described as mediator of efficient intercellular tau 
spreading [23]. 

Positron emission  tomography (PET) studies have been 
efficient to scan Tau in AD brains. As a diagnostic 
approach  a  recent  study  profiled  AD  by  CSF  and  PET 
imaging biomarkers which revealed PET tau as an 
efficient predictor of cognitive impairment [24]. The 
study is in line with another study where level of toxic tau 
has  been  described  as  the  predictor  of  AD  associated 
future memory decline [25]. Another PET study pointed 
the cortical origin of tau in AD brain [26]. Alongside, a new 
tau-PLA study detected an extensive previously 
unrecognized small-sized diffuse pathology appeared 
from the earliest Braak stages way before neurofibrillary 
tangles  in  preclinical  AD  [27].  PET  study  also  identified 
tau deposition in four different routes in brains affected 
by AD [28]. 

There have been progresses in understanding the 
biological management of tauopathies. Study  suggests  a 
binding  of  molecular  chaperone  JDP  DnaJC7  to  β-turn 
structural  element  of  tau  inhibits  amyloidogenesis  [29]. 
Besides, Tau pseudoacetylation with K321/K353  within 
KXGS  motifs  controls  its  interactions  with  microtubule 
and inhibits aggregation [30]. Tau aggregation inhibition 
is facilitated by UBE4B, a microRNA-9 target gene, which 
along with STUB1 promotes autophagy-mediated 
degradation of Tau [31]. Enhanced understanding on 
disease  associated  tau  functions  enables  us  to  highlight 
new therapeutic targets. 

POSSIBLE MECHANISMS OF TAUOPATHIES 

Tau protein phosphorylation 

The homo and heterogenous phosphorylation patterns of 
normal and disease-associated Tau trouble the 
identification of specific mutations and modifications 
which  act  as  obstacles  in  setting  the  biomarkers  and 
therapeutic target for AD [7]. While conventional concept 
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of  Tau phosphorylation  considers  low-phosphorylated 
Tau  as  physiological  Tau  and  hyperphosphorylated  Tau 
as the pathological Tau [32], new studies by Wegmann et 
al., 2021 described that the levels of Tau phosphorylation 
lack  to  distinguish  between  healthy  and  disease  types; 
where it may be characterized by competitive post-
translational modifications (PTMs). For instance, 
modification of lysine residue through acetylation or 
ubiquitination, adjusted addition and subtraction of labile 
PTMs may differentially control the interactions, 
functions, and aggregation of Tau in neuronal sub-
compartments  [7].  In  fact,  the  toxicity  of  Tau  oligomers 
and aggregates may be encoded by PTMs such as 
acetylation, GlcNAcetylation, methylation, ubiquitination 
or other molecular components, apart from 
phosphorylation [33,34]. Findings from this study 
concludes that hyperphosphorylation does not certainly 
lead to Tau aggregation as opposed to the common 
concept [7]. 

Tau-RNA Interaction 

Tau interaction with HNRNPA2B1 and N6-
methyladenosine RNA mediates the development of 
tauopathy [35]. Mechanistic studies performed by Jiang et 
al., 2021 confirmed that HNRNPA2B1 acts as a connector 
in associating oTau with N6-methyladenosine (m6A) 
modified RNA transcripts  [12]. Absence of HNRNPA2B1 
halts oTau or oTau-c from connecting with m6A or from 
reducing protein synthesis and diminishes oTau-induced 
neurodegeneration. The brains of Alzheimer subjects and 
P301S  tau  mice  were  found  with  5-fold  increase  in  the 
levels of m6A and the m6A-oTau-HNRNPA2B1 complex. 
These findings reveal oTau, HNRNPA2B1, and m6A 
complex contributes to the oTau integrated stress 
response.  In  tauopathies  including  Alzheimer’s  disease, 
enhanced tau fibrillization, nuclear membrane 
disruption, and progressive neurodegeneration is 
observed, enabled by this complex. The study also 
highlighted  that  as  disease  severity  rises  in  human  AD 
brains, m6A progressively upsurges. 

MIR-NATs mediated suppression of MAPT translation 

Thousands  of  natural  antisense  transcripts  (NAT)  are 
expressed by human genome that can control epigenetic 
state, transcription, RNA stability or translation of 
overlapping genes [36,37]. Simone et al., 2021 identified 
a brain-enriched NAT conserved in primates and 
comprised of an embedded mammalian-wide 
interspersed repeat (MIR) called MAPT-AS1, that 
represses translation of Tau by competing for pairing of 

ribosomal  RNA with  entry  site  MAPT  mRNA  internal 
ribosome [38].  The stabilizer of axonal microtubule, Tau, 
is a neuronal intrinsically disordered protein (IDP) 
encoded by MAPT. In Tauopathies, MAPT-AS1 expression 
or minimal essential sequences from MAPT-AS1 
(including MIR) expression are reduced. As a 
consequence, neuronal tau levels are increased by 
silencing MAPT-AS1 expression. The study illustrated 
many  overrepresented  additional  NATs  with  embedded 
MIRs (MIR-NATs) at coding genes linked to 
neurodegeneration and/or encoding IDPs, such as PLCG1 
which  is  controlled  by  MIR-NAT-mediated  translation. 
These results demonstrated a pivotal role for MAPT-AS1 
in tauopathies revealing a presumably greater 
involvement of MIR-NATs to the firmly regulated IDPs6 
translation, relating to proteostasis in neurodegeneration 
[39]. 

Amyloid beta mediated exosomal tau seed 

Trans-synaptic  spread  of  tau  starting  from  entorhinal 
cortex through hippocampus to neocortex has long been 
hypothesized in AD pathology and more recently has been 
confirmed in vivo and in vitro [40]. A novel flow 
cytometry assay was conducted by Miyoshi et al., 2021 to 
quantify depolarization of synaptosomes leading to 
synaptic  vesicle  release  [19].  The  study  showed  that  C-
terminal-truncated, oligomeric exosomal tau is  released 
by AD synapses where the seeding activity is facilitated by 
amyloid β. These findings are consistent and in line with 
previous findings that describes the release of Aβ-
enhanced  direct  prion-like  heterotypic  seeding  activity 
within AD synaptic terminals, with subsequent exosomal 
loading of aggregated tau [41-43]. 

Clusterin enhanced tau aggregation 

The prion-like templating of soluble Tau turns into 
neurotoxic aggregates when naïve cells internalize 
aggregate seeds released from affected cells [44,45]. The 
Tau aggregate seeding is strongly enhanced by an 
abundant extracellular chaperone, Clusterin, as 
demonstrated by Yuste-Checa et al., 2021 [20]. Clusterin, 
having interaction with Tau aggregates, found to stabilize 
highly potent, soluble seed species [46]. The 
endolysosomal compartment is compromised when Tau-
Clusterin complexes enter recipient cells via endocytosis 
allowing passage to the cytosol for propagating 
aggregation of endogenous Tau [47,48]. Thus, the study 
concludes that Tau seeding is accelerated by upregulation 
of  Clusterin  in  AD  patients  and  perhaps  enhance  the 
spreading of tauopathies. 
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Co-factor-free tau seed activity 

Utilizing a combination of biochemical experiments and 
solid-state  NMR  spectroscopy,  Chakraborty  et  al.,  2021 
demonstrated  that  in  absence  of  negatively  charged  co-
factors  such  as  heparin,  full-length  tau  protein  can  be 
aggregated into seeding-competent amyloid fibrils which 
sequester RNA [21,49]. The ability to efficiently seed tau 
aggregation and strongly sequester RNA in absence of co-
factors together provide a critical development to reveal 
the  molecular  factors  that  guide  aggregation  towards 
disease-specific tau strains. 

A new non-aggregative Tau isoform 

A new non-aggregative human-specific truncated isoform 
of Tau was identified using  qPCR by  García-Escudero et 
al.,  2021  which  is  formed  by  retention  of  intron  12  in 
human neuroblastoma cells [22]. Western blotting of AD 
brain revealed diminished level of this Tau isoform in all 
Braak stages indicating its key role in AD pathology. The 
nature  of  this  Tau  is  identical  with  other  Tau  isoforms 
exhibiting similar PTMs by phosphorylation and tangling 
but differ in the binding affinity being less prone to 
aggregate with other Tau(s). The study provided evidence 
that this non aggregative tau could be related to GSK3β 
inhibition which induces intron 12 retention, seemingly 
modulated by the inhibition of SRSF2 [50-52]. 

Co-occurrence  of  Tau  accumulation  and  microglial 
activation  

In  Alzheimer’s  disease,  microglial  activation  acts  as  a 
precursor  in  the propagation of tau tangles  over  the 
neocortex [17,53]. Pascoal et al., 2021 described 
colocalization of microglial activation and tau 
accumulation in a Braak-like pattern [5]. Using positron 
emission tomography brain imaging, 130 individuals with 
aging and AD clinical spectrum were studied for 
microglial activation, Aβ and tau pathologies where their 
co-occurrence  was  found  as  the  strongest  predictor  of 
cognitive impairment. The study suggested that pathways 
of longitudinal tau propagation depended on the network 
of baseline microglia rather than that of the tau circuits. 
The findings indicated a model where tau spread is 
influenced by the interaction of Aβ and activated 
microglia across Braak stages. 

Tau acetylation mediated CMA inhibition  

Tau homeostasis is disrupted in tauopathies [54-56]. 
Early  pathological  event  in  tauopathy,  in  part,  includes 

acetylation  of  soluble  tau  [57,58].  A  study  executed  by 
Caballero et al., 2021 observed that chaperone-mediated 
autophagy  (CMA)  is  responsible  for  degrading  a  large 
fraction  of  neuronal  tau  however,  on  acetylation,  tau  is 
found to be competitively degraded by macroautophagy 
and  endosomal  microautophagy  [13,59].  Redirecting  of 
acetylated tau towards other autophagic pathways to an 
extent caused from the inhibitory effect of acetylated tau 
itself  on  CMA  which  results  in  its  extracellular  release. 
The experimental disruption of CMA which promotes cell-
to-cell propagation of pathogenic tau in a mice model of 
tau pathology is further demonstrated in tauopathy 
human brain by lysosomal analysis. This study revealed 
tau  homeostasis  is  disturbed  in  tauopathy  brains  with 
CMA dysfunctions which can potentially aggravate 
disease progression [13]. 

Viral ligand-receptor interactions  

Pathogenic  protein  aggregates  have  the  ability  to  affect 
unaffected cells through intercellular transmission, 
thereby templates their own aberrant conformation onto 
soluble  homotypic  proteins  [60,61].  Proteopathic  seeds 
appear to involve release into extracellular space through 
extracellular vesicle (EV) secretion or communicated by 
direct  cell-to-cell  contact  by  cytonemes,  contributing  to 
the  prion-like  spreading  of  protein  misfolding  [62-65]. 
Both  direct  cell  contact-  or  EV-  dependent  exchange  of 
cellular cargo is associated with receptor-ligand 
interactions [66]. Using different cellular models 
spreading cytosolic prions or pathogenic Tau aggregates, 
Liu  et  al.,  2021  reasoned  that  proteopathic  aggregate 
induction was  increased  by vesicular  stomatitis  virus 
glycoprotein VSV-G and SARS-CoV-2 spike S via cell 
contact or ligand-decorated EV [23]. The findings 
suggested receptor-ligand interactions as strong 
controller of intercellular proteopathic seed transfer and 
highlighted the possibility that viral infections 
(glycoprotein expression) contribute to spreading of 
protein misfolding by facilitating intercellular cargo 
transfer. 

Autophagy and Tau Protein 

Autophagic vacuoles are observed in abundance around 
the  senile  plaque  in  swollen  axons  which  suggests  the 
distribution of autophagy function across AD brain [67-
69].  Using  neuronal  cellular  model  of  tauopathy  (M1C 
cells) of wild Tau, Hamano et al., 2021 assessed the effects 
of autophagy inhibitors chloroquine and 3 methyladenine 
(3MA) and lysosomotrophic agent NH4Cl and found that 
Tau accumulation was elevated remarkably by these 
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agents  [70].  The  result  indicated  that  Tau  degradation 
mechanism is disturbed by the disturbances of autophagy 
lysosomal system and autophagy is also affected by 
phosphorylation and C terminal truncation. 

DIAGNOSIS & DETECTION OF TAUOPATHIES 

Tau PET best predicts memory impairment in AD 

Finding  biomarkers  with  predictive  value  for  cognitive 
decline  in  AD  is necessary for  early detection  of the 
disease. Biomarker status for Aβ42 (A) or tau (T) 
deposition and neurodegeneration (N) can aid in profiling 
the affected individuals [71]. A comparative study in each 
ATN category was performed by Bucci et al., 2021 
between the cerebrospinal fluid (CSF) and imaging 
(PET/MR) biomarkers to assess their potential to predict 
longitudinal cognitive decline [24]. Though amyloid-β 
outcomes were similar using CSF or imaging, results for 
tau and neurodegeneration were not substitutable. CSF p-
Tau181  and  PET  amyloid-β  were  found  inferior  to  PET 
tau positivity indicating PET tau as the best predictor for 
cognitive decline in AD. 

Levels of toxic Tau predicts cognitive decline in AD 

Using  a  newer  type  of  positron  emission  tomography 
(PET) imaging that is capable of locating toxic tau protein 
in the brain, Martersteck et al., 2021 discovered that PET 
Tau can foresee the level of cognitive decline in AD 
patients associated with primary progressive aphasia 
(PPA) or other types associated with memory problems 
[25]. The pace of the disease progression can be predicted 
and detected with the help of tau-based biomarkers. The 
study was  among  the  first  to  exhibit  that  a  person’s 
decline  in  cognitive  performance  leading  to  associated 
brain atrophy is proportional to the higher level of toxic 
tau in the brain as demonstrated in a one year follow up. 

Extensive previously undetected tau pathology  

Given  that  tau  fibrillation  can  occur  independently of 
hyperphosphorylation and can be associated with other 
post-translational modifications (PTMs), early 
pathological  tau  multimers  can  be  discovered  by  direct 
visualization  of  tau  multimerization  [7,72,73].  Bengoa-
Vergniory et al., 2021 used a novel tau-proximity ligation 
assay  (tau-PLA)  which  directly  detected  tau  multimers, 
was in fact, the first method with high specificity for both 
in situ and in vitro visualization [27]. The study describes 
tau multimerization as extensive from the earliest 
presymptomatic  Braak  stages  as  a  diffuse  pathology  in 

previously  unrecognized  medial  temporal/hippocampal 
areas which appears way before neurofibrillary tangles. 

Cortical Origin of Tau in AD brain  

Positron  emission  tomography  (PET)  effectively  detects 
Tau  depositions  in  the  AD  pathology  brain.  Early  TAU 
deposition may occur prior Aβ expression in a specific site 
of  the  medial  temporal  lobe  [74].  Sanchez  et  al.,  2021 
described an automated anatomic sampling method 
which quantified Tau PET signals in AD patients of 
different ages [26]. The study concluded that initial Tau 
signal  found  in  rhinal  sulcus  which  was  not  associated 
with Aβ whereas, Age, Aβ, and APOE status facilitated the 
subsequent  Tau propagation in the temporal neocortex. 
Further longitudinal data confirmed the Tau network as 
well as the association of baseline Tau with subsequent 
Tau dissemination. The study implied to a precise 
tracking of Tau progression in the temporal lobe in 
patients with AD. 

Four distinct trajectories of tau deposition  

Using tau-positron emission tomography scans, Vogel et 
al., 2021 identified four distinct trajectories of tau 
deposition  in  relation  to  Alzheimer’s  disease  including 
limbic-predominant  and  medial  temporal  lobe-sparing 
patterns and posterior and lateral temporal patterns [28]. 
Distinct demographic and cognitive profiles were 
presented by these subtypes which differed in 
longitudinal outcomes. In each subtype, the initiation and 
spreads of tau pathology was mediated via distinct 
corticolimbic networks. 

BIOLOGICAL MANAGEMENT OF TAUOPATHIES 

DnaJC7 binds natively folded tau structural elements  

Molecular  chaperones  such  as  Hsp70/J-domain  protein 
(JDP) families  act  centrally  in  binding  substrates  and 
prevent their aggregation [75,76]. Hou et al., 2021 
reported a novel mechanism of tau aggregation 
regulation where  suppression  of  tau aggregation was 
observed  in  vitro  and  in  cells  by  interaction  between  a 
molecular  chaperone  JDP  DnaJC7  and  tau  [29].  DnaJC7 
shows  strong  affinity  towards  natively  folded  wild-type 
tau,  however  exhibits  low  binding  affinity  for  disease-
associated Tau mutants. The study identified that using a 
single  TPR  domain,  DnaJC7  spots  Tau’s  amyloid  motif 
containing β-turn structural element. Regarding non-
mutant wild-type tau, β-turn structural elements can 
suppress binding of full-length tau to DnaJC7. The study 



Billah et al.                                                                                                                                 Insights into Tau in relation to AD and other tauopathies 

www.ptherpscid.com 60 
 

suggested a preferential binding of Tau to DnaJC7 which 
stabilizes the natively folded Tau conformations and 
prevents amyloids formation by inhibiting tau 
conversion.  

UBE4B promotes autophagy-linked Tau degradation 

Suppression of Tau overexpression is essential to 
alleviate  neurodegeneration.  Subramanian  et  al.,  2021 
identified miR-9 family as suppressors of human tau 
overexpression phenotypes using a microRNA (miR) 
library in Drosophila [31]. CG11070 (miR-9a target) and 
its mammalian orthologue UBE4B (E3/E4 ubiquitin 
ligase) was found to pacify eye neurodegeneration, 
synaptic bouton defects, and crawling phenotypes 
induced by human tau overexpression in Drosophila 
models.  CG11070  or  UBE4B  overexpression  also  led  to 
decrease total and phosphorylated Tau levels. 
Overexpression  of  UBE4B  and  STUB1  encoding  the  E3 
ligase CHIP, ubiquitinated and degraded Tau in 
mammalian neuroblastoma cells and increased 
oligomeric  Tau  degradation  in  Tau-BiFC  mouse  model 
where autophagy-lysosome system was found as key Tau 
degradation pathway. The findings concluded that 
autophagy-mediated  Tau  degradation  was  promoted  by 
UBE4B and STUB1 together. 

Tau K321/K353 pseudoacetylation within KXGS 
motifs  

Tau tangles are enriched in post-translational 
modifications including acetylation at multiple sites [77]. 
Though majority of the reports describe Tau acetylation 
as  detrimental  as  it  can  promote  tau  aggregation,  few 
suggest that specific Tau acetylation within KXGS motifs 
(K259,  K290,  K321,  K353)  can  protect  from  disease  by 
inhibition  of  Tau  aggregation  [78,79].  On  a  cell-based 
assays for microtubule binding and tau aggregation 
performed  by  Xia  et  al.,  2021,  Tau  was  expressed  with 
acetylmimetics K259Q, K290Q, K321Q, and K353Q in 
HEK293T cells where diminished Tau-MT interaction was 
observed within KXGS motif [30]. More specifically, 
K321Q,  and  K353Q  at  pathogenic  P301L  tau  mutation 
context inhibited prion-like seeded aggregation.  

THERAPEUTIC STRATEGIES 

Many of the above context not only describes the findings 
but  also  implied  to  new  therapeutic  strategies.  Finding 
the  molecular  components  and  PTM  activity  in  the  Tau 
strain would enable the therapeutic target identification 
occurring at early disease cascade at a state of restricted 

neuronal  loss  [2].  The  presence  and  level  of  tau-based 
biomarkers might predict how aggressive the disease is 
going to be, providing indicators necessary for precision-
medicine  interventions  [25].  For biomarker predicted 
cognitive decline in AD, FDA approved aducanumab was 
proposed to treat mild disease stage. The finding of 
extensive previously undetected pathology opens a new 
scope to the study of early tau pathology, providing 
potential  suggestions  in  early  diagnosis  and  design  of 
therapeutic strategies [27]. In the context of the 
disturbances of autophagy lysosomal system, autophagy 
upregulation and modulation were recommended as next 
target of AD therapeutics [33]. In this regard, autophagy 
modulators, rapamycin, mTOCR1 inhibitor and its 
analogues, lithium, metformin, clonidine, curcumin, 
nicotinamide, bexaroten, and torehalose were proposed. 
The new less aggregation-prone Tau recommends further 
research to develop future therapies for AD and related 
tauopathies [22]. The novel mechanism of Tau 
aggregation regulation can be evaluated for diagnosis and 
therapeutic  approaches  [29].  Site-specific  acetylation  of 
tau (K321Q and K353Q) could indicate a native protective 
mechanism against aggregation of tau and could lead to a 
potential therapeutic target [30]. 

CONCLUSION AND PROSPECTS 

The  characterizations  of  tau  in  AD  or  other  tauopathies 
are unbound and thus, still under investigation. The 
findings accumulated above provides a summary of 
evidences  which  enrich  the  current  understanding  with 
newly exposed pathological nature of the tau, advances in 
pathological  tau  detection  and  natural  management  of 
tauopathies along with scopes for therapeutic 
interventions.  Though  lots  of  effort  have  been  made  to 
treat  AD  however  none  can  be  considered  adequately 
effective [80]. Previous studies reported hyper 
phosphorylated  tau  as  the  disease  progressive  tau,  but 
new report suggested the level of phosphorylation seem 
inadequate to attribute to disease progression. 
Transmission  of  pathological  tau  in  AD  brain  is  due  to 
various  tau  strains  and  microglial  activation.  Moreover, 
viral  ligand-receptor  interactions  mediate  intercellular 
tau dissemination. Tau-RNA interactions facilitate 
response to pathological tau. AD synapses release 
exosomal tau and its seeding is enhanced by Aβ. Clusterin 
and co-factor-free tau fibrils also enhance tau aggregation 
seed.  The  newly  identified  human  tau  isoform  has  less 
affinity to aggregate but decreases in AD condition. These 
recent insights have opened new scopes for further 
investigation and indicated therapeutic interventions for 
Alzheimer’s and other tau associated diseases. 
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