
Molecular Pathology – Part 1
LBD, FTD, ALS and More

[AlzD and EOAD in Part 2]

see Chapters 12, 13 -- SNCD

For my personal Top 50 List:
Ø why no tau mutants in AlzD?
Ø why is atrophy “undefined”?
Ø why is familial AlzD accelerated?
Ø why is Semantic D lateralized?
Ø why have all β-amyloid trials failed?

Final Exam:    Monday - 4/26 from 1:00 to 3:00
Review Session Day/Time, extra office-hours: TBA

Final Exam Period will likely be extended to 4 hours



Core NBOA CHAPTERS are more 
substantial!  Highly recommend 
reading in ADVANCE of lecture, 
to do well on exams.

RLAs: Chat, E-Mail or Post
anonymously in Forums

better use of 30 minutes?
[post Main-Lecture]

kahoot



The Big Four
α-synuclein
TDP-43
beta-amyloid
tau
+ fus/bvFTD

α-synuclein Tau A-Beta TDP-43

PD       Lewy Body FTD            AlzD Amyloidosis     CTE     FTD

The Cast of Bad Actors
- Tau, A-Beta mentioned already; much more to come on AlzD, EOAD 
- LBD / alpha synuclein including Parkinson’s, LB dementia
- FTD: includes behav. variants, semantic dementia, primary progressive aphasia
- TDP-43 = TAR DNA-binding protein 43, transcription factor; also fus

Primary connections are shown!

EOAD: Please review Glossary and make suggestions

Which of the above are IDPs?
fus: what about MY contributions???

+



Neuropsych Consult, Feb. 28, 2018 and Chapter 13 Preview

AlzD (classic) = rapid forgetting, most common
main focus this semester, can exceed 10 years progression

Lewy Body Disease/PD = next most common contains α-synuclein
visual and REM components, visuospatial, hallucinations, attention fluctuations
w/ Parkinson symptoms; l-dopa might not help, neuroleptics bad, Aricept good
= diffuse Lewy body disease = dementia w/ Lewy bodies; can have tau, AB

FTD’s = range of dementias including Picks  [also next most common]
different types, can progress quickly, e.g. 5 years.

Combos – when 1 dementia is not enough
Lewy Body + AlzD symptoms
AlzD + Parkinsonian symptoms

ALSO: Semantic Dementias/SD and primary progressive aphasia/PPA
SD degrades stored knowledge, whereas PPA affects fluency, word-finding

ALL THE DEMENTIAS THAT ARE FIT TO TWEET!



Lewy Body Dementia: LBD
and Parkinson’s Disease (PD)

LBD - terminology frequency, G-Scholar
Lewy Body Disease – 36,000
Lewy Body Dementia – 28,000
Lewy Body Disorders – 4,000
…but there is another…

if you use wrong LBD term 
you get only 4k/68k articles 

i.e.  only 1 of every 17 articles** 

Proteinopathy = 10,000 hits*
AlzD = 1,760,000 hits
FTD = 14,000
FTLD = 19,600

*was 14,000-???

Other Terms
of Endangerment:



Wiki:  People with LBD display an inability to plan or engage in analytical or abstract 
thinking; they show markedly fluctuating cognition.  [remind you of anyone?]
LBD is often associated with Parkinson’s, but some forms of LBD can progress more 
rapidly than classical PD.

Parkinson’s:  primarily due to loss of dopaminergic cells in the substantia nigra
[Lewy bodies might stem from α-synuclein (an IDP) aggregation; why this occurs 
specifically in SN cells is uncertain, as is its relation  to the MPTP story-see Chap. 12!]

Pick’s Disease: Pick’s Disease is really a tauopathy, a type of pathology because it does 
not define any particular FTD category but is found in different subsets of FTD variants, 
most often the behavioral variant “bvFTD”.  Progresses faster than AlzD.  More below.

Tau vs. Lewy Bodies: tau is a microtubule-associated  protein that forms tangles.  
LB’s contain α-synuclein aggregates:  both can be considered “protein-aggregate” 
diseases (aka proteinopathies) but they seem to afflict different cell types.            

Lewy Bodies vs. Tauopathies

me on a good day

[post-mortem]

Pathology IS
Post-Mortem



The story of a medical 
mystery-- including the 

discovery of MPTP and its 
effects on the human basal 

ganglia.

https://www.amazon.com/Case-Frozen-Addicts-Mystery-Revolutionized-Understanding/dp/1614993319

https://www.amazon.com/Case-Frozen-Addicts-Mystery-Revolutionized-Understanding/dp/1614993319


Ulterior Query: Is Wikipedia WORSE 
than PNAS, Science and Nature?

Wiki: alpha-synuclein aggregates to form insoluble fibrils in pathological 
conditions characterized by Lewy bodies, such as Parkinson's disease, 
dementia with Lewy bodies and multiple system atrophy
also: alpha-synuclein is found in the nucleus, mitochondria, presynaptic 
terminals AND is an Intrinsically Disordered Protein!  ç MORE SLIDES BELOW!

CHAT:  Why are LBD’s Toxic?  [not a trick question, but potentially.  why?]



Lewy Bodies and Brain Damage
Alpha-synuclein found in multiple  dementias
major component of Lewy Bodies

Q: how important for Parkinson’s?

MSA might include Prion diseases

Lewy Body pathologies are in contrast with 
TDP-43 and Tauopathies

not so Heavenly Bodies:
Lipofuscin – in lysosomes, cytosol
Lewy Bodies – diff. locations
RNA foci – fluoresc. dots in nucleus
RNA granules: related to dyshomeostasis
Ubiquitinylated Inclusions: TDP43-FTD
Marinesco Bodies – in catechol. nuclei
NFTs, PHFs (tau) – cytosolic
Amyloid Plaques - extracellular

MSA

UPDATED: ONE MORE BODY!



Alpha Synuclein is found in Lewy Bodies and seems to play a causative role in their 
formation (SNCD, p. 117 -118), but we still do not know (i) WHY they are neurotoxic  
or (ii) why certain neurons are predisposed to them.  While PD is not a big focus this 
semester, Lewy-body Dementia/LBD is of interest, in terms of Cognitive Decline.

J. Alzheimers Disease & Parkinsonism -- 2018

NOTE: Alpha-synuclein (in Lewy Bodies) occurs in dementias both with PD (called PDD 
here) and in “pure LBD” i.e. patients with dementia but minimal Parkinson signs.

Their term Lewy Body Disorders was a distant third BUT Dementia with Lewy Bodies = 64,000 hits!



FTD is Fronto-Temporal Dementia
including PPA, Semantic Dementia and bvFTD

PPA = Primary Progressive Aphasia
bvFTD = behavioral variant FTD
SemD = Semantic Dementia

The Cast of Bad Actors
- FTD: includes behav. variants, semantic dementia, primary progressive aphasia
- Tau Pathology takes on multiple forms and occurs in multiple subtypes, as does:  
- TDP-43 = TAR DNA-binding protein 43, transcription factor; also fus
TDP-43 = major disease protein in ubiquitin-positive, tau-/alpha-synuclein-negative FTD
cool fact: toxic TDP-43 is hyperphosphorylated.  Implications?

- FTLD = pseudonym for FTD.  FTLD encompasses the rat’s nest of pathologies that 
underlie the clinical cases which go more by the FTD brand!
- Pick’s Disease = pseudonym for Tauopathies!   [historically convoluted, see SNCD]

or Fronto-Temporal Lobar Dementia!Literature Nomenclature
is Convoluted AND Garbled!



Synuclein Tau A-Beta TDP-43

PD       Lewy Body FTD AlzD Amyloidosis     CTE     FTD

More on FTD (fronto-temporal dementia) including PPA
- includes Pick’s Disease and other early-onset dementias (e.g. ages 45 to 65)
- progressive loss of spindle neurons in frontal and temporal lobes = R-Topic
- can involve tau and TDP-43 proteins, and other proteins (see Chap. 12)
- “frontotemporal lobar degeneration” is the pathology underlying  FTD syndrome

Primary Progressive Aphasia (PPA) is a subtype of FTD.  PPA is 50% TDP-positive.  
How can “a disease” be 50% TDP positive? There are a number of possibilities:
1. PPA is two distinct diseases with unrelated etiologies.  One requires TDP.
2. TDP plays a contributory role in a multifactorial, multigenic illness, e.g.:

e.g. 5 factors produce PPA, the presence of any 3 yields PPA symptoms, progression
3. TDP is irrelevant to etiology/symptoms of PPA (but might be relevant to other FTDs)

- TDP might be present at same frequency in PPA as general population (prolly not true)
- TDP might be present at higher frequencies in PPAs, yet still play no role in illness.

FTD
w/PPA



Table 13.1  -- Better Version than in your SNCD hardcopy**

**My only TABLE got chopped in two in the publication process.   L



Deeper Dive into FTD Pathologies



We can add another body 

NOT Assigned READING 
for TUESDAY! Mandrioli-2020

= PQC



Interesting Article, Helpful INTRO 2018

Read through slides 15-16-17.  This weekend: email any questions you have about the papers.



Interesting Article 
Helpful INTRO

recall: IDPs, RNA-dyshomeostasis, nuclear pores (import, export)



fus sound familiar?
= fused in sarcoma
= IDP (intrinsically disordered protein)
fus pathology è bvFTD at age 41!

this is a variant of FTD that is both tau,
TDP43 negative w/ few motor signs

mechanism of fus induced degeneration
is uncertain; “variant” details not testable

TDP-43: associated w/ ALS, CTE, FTD
- binds to thousands of RNAs in neurons
- involved in splicing, transcription repression
- found in hippo. dendrites, binds neurofilament

CTE = Chronic Traumatic Encephalopathy
[stay tuned!  in Chapter 13?]  

chalk-talk: 1000 / 100 argument below
but I still like “League of Denial” documentary

FTLD is another name 
for FTD.  sorta** 

Gory Details in Chapter 13! 
ç FTLD ≈ FTD

FTD, FTLD are just two ways of looking at the same spectrum of disease**



in Prion, 2011more about ALS than FTD:

TDP-43, fus: reprised!
- role in ALS, FTD
- mechanism of spread unknown
ALS pathology starts focal
ç candidate mechanisms
SOD mutations = 1 candidate
2006: TDP-43 identified

Prion-like domains noted
accounts for spread, damage?



Udan, in Prion, 2011
in PRDs or NLS

- TDP-43 and fus, two of the major players in FTD (and ALS)
are suggested to have Prion like properties!

- AlzD *also* suggested to be prion-esque



An UPDATE on IDPs 
and DEMENTIA!  èSEE NEXT SLIDE

2015 



Quite the CAST of 
CHARACTERS!

We find AlzD, LBD, multiple 
forms of FTD and assorted 

lesser dementias in this table 
(like CBD, MSA, PSP).

… not to mention the Mad 
Cows and Cannibals!

Don’t eat AlzD Brains!

2015 



big TDP study
1160 elderly
5 cognitive domains
immuno postmortem
curious results
ATPC ≈ Semantic Dementia

- Anterior Temporal Pole: in 15% of cases, ATPC was only neocortical area w/ TDP-43 
- Why/How does TDP-43 spread?  Is it often not widespread b/c “community dwelling”?
- ATPC is strongly involved in Semantic Dementia (not “really” PPA, imho).  5-stage --
- progression is: amygdala, hippo or ERC, ATPC, mid-temporal/OFC, PFC more broadly

to do: check Discussion for relevance to AlzD (vs. FTD)



nice bvFTD
OVERVIEW

2011

bvFTD most pathologically diverse FTD: TDP-43, tau and some fus
[vs. PPA (mostly tau), SemanticD (mostly TDP-43)]

several tau isoforms (3R, 4R) or TDP-43 inclusion bodies [w/ubiquitin]
complex genetics but stronger familial contribution than AlzD 

family “history” of possible FTD contaminated by sporadic AlzD
but if multiple 1st degree “suspect” relatives è screen for MAPT, GRN genes

odd behaviors is strongest indicator of bvFTD, especially at onset
but symptoms emerge gradually; care-giver details are crucial

phenocopy bvFTD: no atrophy, cogn. decline, only men, might get better

bvFTD highlighted 
in CHAPTER 15



Piguet et al., 2011 Lancet

Symptoms may include: behavioral  disinhibition, (I love security, shop-lifting)  
hyper-orality, loss of sympathy/empathy, compulsiveness, executive function deficits 
with relative sparing of memory and visuospatial functions

see SNCD Chaps. 12  13

Diagnosis
of bvFTD



Tauopathy: FTD style!  ignore all the AlzD details…for now
Since Tauopathies have no requirement for involvement 
of beta-amyloid, but AlzD does, should we EXCLUDE
AlzD from our DISCUSSION of tauopathy? … YES…

…but this is NOT the approach of Wikipedia!

Does tauopathy always present as NFTs?  PHFs?....no… è

Should AlzD be called a tauopathy???

ç The REAL
tauopathies

iaw SNCD



When Neuropathologists Run Wild

The Amazing Pathology of Tau and “Pick’s Disease”
Pick’s was once a disease and ≈ FTD
Then FTD became diverse (bvFTD, PPA, SemD)
Then Pick’s became Tauopathy (which AlzD, formally, is not)

REMEMBER:  Tau is not a clinical diagnosis, 
it is a pathology (when it goes bad).  Since 
Pick’s is ≈ “tau pathology”, that means it 
also is NOT a clinical diagnosis.  AND YET 
it is all over the neurology literature

SemD and PPA are VERY DIFFERENT – more different from each other than from bvFTD.  
Should we lump them TOGETHER and EXCLUDE bvFTD?  And should we then mix in an 
amyloid-dementia that is completely different from ALL of FTD?  why?

for future note



Shelley Forrest et al. 

A subset of FTD cases involves pathological accumulations of the protein Tau
- While PHFs and NFTs are emblematic of AlzD, more varied aggregates are seen in FTD
- Different aggregate-types relate to isoforms of the Tau protein (coded by MAPT gene)
- occult implications for neuroanatomical selectivity of pathology and its spread

HIGHLIGHTS 2019

FTD-tau and other Tauopathies

we are SKIPPING bodies here!



Neuropathological Features of FTD subtypes: A Work of Art!

FIGURE 1 – Forrest et al. 2019



FTD variants involving tau
PiD = Pick’s Disease (includes some bvFTD)
CBD = cortico-basal degeneration
PSP = progressive supranuclear palsy
PART = primary age-related tauopathy**
note: NONE of these have an amyloid component
MAPT = Microtubule Associated Protein Tau

3-Repeat and 4-Repeat Tau
Alternative splicing of the tau gene 
(MAPT) leads to 6 tau isoforms, which in 
turn leads to different pathologies as 
presented in Figure 1.  Inclusion/Exclusion 
of Exon #10 determines if isoform will 
have 3 or 4 microtubule repeat domains.

In FTD, tau becomes phosphorylated at physiological and pathological sites making it 
unable to bind to microtubules. FIGURE 1 – Forrest et al. 2019

FIGURE 1



Not FTD b/c NOT a dementia
- most cases are mild
- very common w/ old age
- role in general Cognitive Decline?



Pathology vs. Syndrome
The clinical syndromes of FTD are 
not “fully determined” by 
pathology b/c pathologies found at 
different neocortical locations can 
give rise to distinct symptoms / 
syndromes.  For examples Pick’s 
tau pathology (PiD) is most often in 
anterior PFC and associated with 
bvFTD, but at times w/ PPA and 
localized more to language centers. 

Figure 2 suggests that the clinical syndrome is determined more by the location of the 
pathology than its specific cellular appearance (although strong correlations can exist).

CBD vs. GGT For our ltd. purposes, 
Cortico Basal degeneration / CBS
syndrome are the same thing.  This 
contrasts w/ Glial Globular Tauopathy 
which is only weakly assoc. w/ diff. 
syndromes and thus not diagnostic.

Forrest et al. 2019



Neurons and Astrocytes
The neuronal inclusions vary across 
different types of FTD-tauopathy (PiD
or bvFTD-tau; CBD, PSP).  The same 
holds for astrocytes (upper row = 
histology; lower row = diagram of 
localizations in astrocytes). 

Figure 3 identifies familial / genetic risks for FTD-
tauopathies and associated pathology in neurons and glia.

Genetic Risks
A much larger fraction of FTD cases 
are familial (~ 50%, but varies by 
subtype) vs. AlzD which is only 5% 
familial (i.e. EOAD).  In addition to 
familial cases (with dominant or 
recessive genes that directly produce 
the disease) there are also genetic 
risk-factors that might or might not 
lead to dementia: much more on this 
in Chapter 19-SNCD.

Forrest et 
al. 2019



All the FTDs that are FIT to PRINT!
bvFTD:  w/ TDP-43 or fus
PPA
Semantic Dementia
other FTD tauopathies

meanwhile…
In FTD, somewhere it was said that a specific, non-pyramidal, neuron type was 
afflicted.  They are called Spindle Neurons, but, as it turns out, these are Von 
Economo neurons.  Which is weird, possibly random.  See notes if curious.

One disease or many? 



Primary Progressive Aphasia (PPA) is a subtype of FTD.  PPA is 50% tau-positive.  
How can “a disease” be 50% tau positive?    we do not yet have an answer.

A Question of Individual Variation (theoretical)
There is a population of individuals with propensity for Tau “pathology” of whom

many will never show dementia or substantial cognitive deficits (true).
Some “Tau Pathology”, by itself, can be innocuous (tau comes in different flavors).
MAYBE a different pathology, that is actually causative of PPA symptoms, triggers 
“tau pathology” in predisposed individuals (thus increasing tau prevalence).
But: if in these same individuals w/ random tau, the tau has no influence upon:

- severity    -- progression     --- treatment-response
In such cases, the presence of “tau-pathology” is a red herring!

Another, very different, “ANSWER” (a problem really) is that 
some are lumping disparate diseases into a perhaps too-general:

Case in Point: “PPA category” è

i.e. tau is maybe irrelevant in “other-pathology” FTD cases…



Primary Progressive Aphasia (PPA)
u Three variants of the syndrome

uLogopenic (PPA-L)
uAgrammatic (PPA-G)
uSemantic (PPA-S)

u Each variant dependent upon the anatomical 
distribution of cortical atrophy

u Caused by different neuropathologies, each which 
tend to be associated with specific PPA variants 

NKM, 2019

This categorization of PPA conflicts with mine (in SNCD).  I consider Semantic Dementia to 
be an ~unrelated FTD neurodegenerative disease.  MORE CRUCIALLY: I consider Logopenic 
PPA to not be a PPA or FTD at all: it is an amyloid disease unlike ALL FTDs!

caveat: Clinician’s View & Under Protest!

ç also called Atypical AlzD, not an FTD! 

ç aka PPA

ç aka Semantic Dementia

It’s a rat’s nest, and not any ONE’s fault!  PPA lecture avail.



next up:

The Amazing Case of Julie M.

PPA addendum:

69 year old patient; bladder cancer surgery many years earlier (lost 10 church members)
Info: had language problems.  Query: agrammatic?
Info: no, hesitancy, difficulty coming up with language.  Query: anomia, Semantic D?
Opinion: some anomia, but not SemD.      Your Call: ____________
white text:  . logopenic AlzD .  what next?

.  can do amyloid imaging .  
This chat made clear the value of the clinical embrace of the three PPAs, which is fine if 
your clinic has no research aspirations.  The alternative and widely used FTD categorization 
(bvFTD, PPA, SemanticD) has both clinical and research benefits.  Both are important, but 
students should know that Atypical AlzD (aka logopenic PPA) is an amyloid-driven neuro-
degenerative disease and as such distinct from every FTD case.  For monopathologies!

new slide!



“Julie”, age 49, had no behavioral changes, but complained of memory issues.  Had Pyramids-and-
Palm-Trees task deficits and bombed the A-bomb (famous events) test and could not name 
celebrities (much to their dismay, sic), but could provide many details about them (i.e. she had 
severe anomia).  But her autobiographical (AB) memory of familiar friends and family was stellar, 
including episodic details (maybe no cingulate involvement?).  Most stunning: her MRI.
Misc: can anyone find ANY mention of neuronal information-storage details in ANY of these papers?

Why did she NOT ask “what is broccoli?”

The Unusual Story of Julie M.

Brief AAN note below



See anything 
unusual here?

Discussion:
What is the nature of the 
damage in Semantic 
Dementia?

Why did they use both 
verbal and visual stimuli?
[JM did fine on both for 
the autobiographical 
memory testing].  Despite 
her severe anomia, she had 
good language skills!

Anomia = inability to
name things.

THIS PANEL
DELIBERATELY
LEFT BLANK

random note:  progressive 
prosopagnosia  (inability 
to recognize faces) is 
associated with Right 
hemisphere damage.

Julie’s losses are, imho, more “symbolic” than real world, given her autobiographical 
abilities and her “behavioral normality”, i.e. her real world efficacy.  This MRI was a shocker!

Fig. 1: Julie’s left temporopolar severe atrophy.



A number of studies have uncovered an inter-

Note: Semantic Dementia might be thought 
of as a “temporal lobe” version of of FTD aka 
Frontotemporal Dementia, which affects 
spindle neurons & is a tauopathy!

why is LH is SO MUCH worse than RH?In WM stores, there is no possibility of repeated
activation b/c this info is “lost in space”

Joubert - 2004



resource: professional PPA slide-deck: avail. on request

What is 10 Factorial?  and Why should you Care?
If there are 10 genetic risk factors and the number of distinct syndromes = 
the number of diff. combinations then there are 10! total combinations 
i.e. 1 x 2 x 3 x 4 x 5 x 6 x 7 x 8 x 9 x 10 = # different combos / diseases.
.

turns out, this is big freakin number: 3.6 million (or thereabouts)
This is a land of opportunity for an entrepreneur with these chops:

bioinformatics x programming x molecular biology x NBOA 

Is BIG DATA ready for Massively Personalized Medicine

NEW TOPIC: is Dementia a THOUSAND different diseases?

Semantic Dementia:  further tidbits Julie’s family reported NO “behav.” changes (i.e. not bvFTD) 
but she was referred for imaging / cognitive testing for memory/word-finding complaints.  [MRI 
striking as were SPECT findings and her 18/80 score naming line drawings; median = 74].  Also had 
complex-sentences deficits along with “surface dyslexia” – difficulty with irregular (phonologically 
cryptic) words.  At this point in her illness she had lost much semantic knowledge, although some 
non-name info could be retrieved, especially with cluing, so substantial semantic networks persisted.

Despite deficits in ABM-knowledge (distant-past events especially- see Fig. 2), she was excellent at 
recalling people known to her.  Hippocampus is damaged in SemD (and it presumably works with ATL) 
which might explain older-episodic losses, but her ABMs of people known well to her are robustly stored.

F = Formidable! è see NOTES below

mint is a regular word, pint is not!



Hot Off the Presses: Neuron, March 2021
1. Neuron Commentary: G&H [Gratuze & Holtzman]
2. Neuron Article: PLB [Pablo Largo-Barrientos et al.]

This Neuron Commentary and Research Article nicely bring 
together some key threads including a connection between the

FTD dementias AND some core AlzD pathology
Moreover, they get to the heart of some essential linkages 
between pathology and neuronal circuits, and also elevate the 
quandary that is the relationship between neural inflammation 
vs. the more neuron-intrinsic pathological processes.

First: Quick Overview by Me ... + ... Y’all can ask Questions NOW!
Chat-Rooms:  Assorted Questions to Assorted Rooms [updated list below]



misc. for Don: PLB intro refs. rat WM deficits
Shi-2019: microglia w/ ApoE è neurodegener.

Neuron Commentary: G&H, Gratuze & Holtzman, 2021

ç Tau-mutant line w/
P301 human tau mutation

Hyperphosphorylation – crucial step in AlzD pathology; always present in tauopathies?  [≈ tau-FTLD]
mechanism of tau toxicity inside synapse was uncertain [perhaps altered transport, structure; complement-C1q]
PLB: mutant-tau binding to synaptogryin-3 è synaptic loss, behavioral deficitsr
or is it: RNA dyshomeostasis & “PQC” protein quality control è phase separations, stress granules. Mandrioli-2020



Updated Questions: about article and SG3 (Synaptogyrin-3)

Discussion Questions for Breakout Rooms:    re: PLB  article in Neuron

1. How does SG3 seem to contribute to Tau pathology?
What evidence supports the mechanisms proposed in Figure 1 of G&H?

[be prepared to explain Figure 1, next slide, to classmates]

2. Is this story more about FTD or AlzD?
Which mechanisms from Chapter 3 SNCD might contribute to SG3  pathology?
Is PS19 a mouse model of AlzD?

3. Do NFTs occur in PS19? . [yes] .  Does SG3 ko decr. NFTs? .[not addressed].
what causes neurodegeneration: tau path?  IDPs?  neuro-inflamm?

4. Is Neuroinflammation part of the SG3-pathology mechanism?

5. What is the mechanism by which neuroinfl. causes synapse loss?
Is microglial activation synonymous with neuroinflammation?

6. Do G&H consider AlzD to be a “tauopathy”?
How is the PLB story diff. from McInnes 2018? Is PLB taking their credit?  



METHODS: Laundry List

note: mice don’t naturally get AlzD or FTD
addition of mutant human genes è mouse models

PS19 = name of mouse line with Tau P301S
mice show Tau aggregation and SG3 binding (McInnes, 2018)
binding is evident in Mossy Fibers (DG è CA3 field of terminals)

SG3 Knockdown = single copy (heterozygous) knockout
k.o. in PS19 è rescue of LTP, WM (but not spatial memory)
immunostain, EM of mossy fibers shows less Synapse Loss

TBD: if broader neocortical losses also reduced or n. death, atrophy
PS19: shows neuroinflammation, astro/gliosis, gene expression

changes.  SG3 k.o. does not alter this so has diff. mechanism



G&H, 2021



Neuron: PLB Pablo Largo-Barrientos et al. 2021



I went from 1025 Diamond Street to 1025 Greendale in just 35 years!

Peter: I can’t remember, I can’t recall, I got no memory of anything at all

Frank: I remember doo doo, I remember doo doo, she had a swimming pool

1025 Diamond Street
corner of Orchard Rd.
Sellersville PA

Is this autobiographical, 
declarative or episodic 
memory?

David: my brain hurt like a warehouse, it had no room to spare
I had to cram so many things to store everything in there

Don: so many memories of Diamond Street and Orchard Road

what would fMRI 
imaging show?



Please note main Take Home Message
of four Abstracts below
[gist of the Title mainly]



Nag et al. Acta Neuropathologica Communications (2018) 6:33

not really a nag

heard of ATPC? heard of OFC? 5-Stage Process!

2018 



FTD is a FAMILY.  PPA and SD are members of the family!

If this is neurodegeneration why are inclusions found in glia?

PPA-TDP found in language areas; assoc. w/ greater atrophy

2018 lateralized reactive microglia
- correlates with atrophy
- TDP also matches atrophy

but microglia ≠ TDP-43



FTD-inclusions found in multiple diseases; translocation to cytosol; hyperP, sequestration!

2009

Early take on TDP pathology: cleavage by caspase è toxic fragments
TDP-43 is the dominant pathology in Semantic Dementia



Lumpers and Splitters: scientists are often described as lumpers or splitters where we might 
like to either group things, to better understand categories, or divide things, to focus on 
diversity of observations.  Here the authors create a new grouping based upon 2 autopsies.  
This nicely reflects the down-in-the-weeds details of real gerontology.  Symptoms for DLBD 
are present in the abstract above.  REM-thrashing at night can be a harbinger of DLBD and it 
can respond to the AChE inhibitor aricept.

TDP-43 is a tau-negative, alpha-synuclein negative type of FTD.  [reprise of basics in notes]

TDP-432008

(motor)

…perfusion ≠ hypoperfusion, yet authors do that 



The 900 lb Gorilla in our Midst

AlzD = Alzheimer’s Disease
EOAD = Early Onset AlzD   

Coming Up Next: 


