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Abstract  

INTRODUCTION: Aggregation of tau is a hallmark of many 

neurodegenerative diseases, and tau imaging with positron 

emission tomography (PET) may allow early diagnosis and 

treatment monitoring. We assessed binding of the PET tracer 

[18F]AV-1451 in a range of dementias. 

METHODS: Phosphorimaging was used to quantify binding to 

post-mortem brain tissue from 33 patients with different, 

histopathologically characterised, neurodegenerative 

dementias.   

RESULTS: [18F]AV-1451 showed high specific binding in 

cases with Alzheimer’s disease (AD), moderate binding in 

Pick’s disease and frontotemporal dementia with parkinsonism-

17, and low but displaceable binding in corticobasal 

degeneration, progressive supranuclear palsy, non-tau 

proteinopathies and in controls without pathology. Tracer 

binding did not correlate with tau load within disease groups. 

DISCUSSION: [18F]AV-1451 binds to tau in AD, and some 

other tauopathies. However, evidence for a non-tau binding site 

and lack of correlation between tracer binding and antibody 

staining, suggest that reliable quantification of tau load with 

this tracer is problematic. 
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linked to chromosome 17 (caused by a mutation of the 

microtubule-associated protein tau (MAPT) gene); PICK, 

Pick’s disease; PSP, progressive supranuclear palsy  
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1. Background 

The accumulation of misfolded proteins in the central nervous 

system (CNS) is a characteristic, often defining, feature of 

neurodegenerative diseases. Pathological aggregation of tau 

protein occurs in a number of diseases causing dementia and/or 

movement disorders [1]. For instance, tau inclusions are found 

in Alzheimer’s disease (AD), the most common tauopathy, 

which accounts for 50–70% of dementia cases, and in some 

forms of frontotemporal lobar degeneration (FTLD; 10–20% of 

dementia cases) – in these disorders the tau inclusions are a 

hallmark of the disease [2–4]. Depending on whether the tau 

filaments are formed primarily by tau isoforms with three or 

four tandem repeats in their microtubule binding domain (3R-

tau or 4R-tau), or a mixture of 3R-tau and 4R-tau, the tau 

aggregates define different neurodegenerative disease 

phenotypes associated with tau malfunctioning [1,5,6]. In 

patients with AD, tau load in the CNS has been shown to 

correlate with neuronal loss and with cognitive decline, and 

may well be the pathological feature of AD that is most closely 

linked to clinical symptoms [7–9].  

Diagnosis of the tauopathies in clinical practice remains 

challenging, particularly in the earliest stages, and a definite 

diagnosis in non-genetic cases is only possible with 

histopathological confirmation, usually only available at 

autopsy. It would therefore be very valuable to be able to 
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assess, in vivo, the extent and distribution of tau pathology in 

the brain. With a number of novel diagnostic agents recently 

developed, quantitative imaging of tau pathology with positron 

emission tomography (PET) now appears feasible [3]. This 

advance has significant implications for research and clinical 

trials, as well as clinical practice, as it could facilitate early and 

differential diagnosis of the tauopathies, and support 

measurement of disease progression and assessment of 

potential disease-modifying treatments.  

The PET tracer [18F]AV-1451 (formerly known as [18F]T807) 

was the first radiotracer reported to have high tau affinity and 

little cross-reactivity with amyloid-β [10]. Pilot clinical PET 

scans in AD patients have shown encouraging results 

suggesting that the tracer might have utility both to diagnose 

AD and to monitor disease progression [11]. However, further 

characterisation is needed to determine the potential clinical 

applications of this PET tracer, particularly for diagnostic 

imaging of non-AD tauopathies including those in the FTLD 

spectrum [3,12]. Herein, we report detailed quantification of 

[18F]AV-1451 binding to post-mortem brain tissue from cases 

with a range of different, well-characterised types of 

neurodegenerative dementias and control cases.  

 

2. Methods 

2.1  Course of the study 
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Neuropathologically well-characterised cases were selected to 

cover both a range of different tauopathies and non-tauopathies. 

The tauopathies were chosen to include cases with 

predominantly 3R-tau, cases with predominantly 4R-tau and 

cases with a mixture of 3R- and 4R-tau, namely: Pick’s disease 

(PICK), corticobasal degeneration (CBD), progressive 

supranuclear palsy (PSP), frontotemporal dementia with 

parkinsonism linked to chromosome 17 caused by mutations in 

the microtubule-associated protein tau (MAPT) gene (FTDP-

17) as well as AD. The non-tauopathies, included FTLD linked 

to TAR DNA-binding protein-43 (FTLD-TDP), dementia with 

Lewy bodies/Parkinson’s disease with dementia (DLB/PDD), 

as well as control cases without brain pathology. Three to six 

cases per disease group were included, making a total of 33 

neurodegenerative dementia cases and four normal control 

subjects (Table S 1). Two different brain areas per case, always 

including the frontal cortex, were investigated. The tau load 

was determined with immunohistochemistry (IHC) in flash 

frozen brain sections. Phosphorimaging was used to measure 

the total, specific and non-specific binding of [18F]AV-1451 in 

adjacent brain sections. 

2.2 Case selection 

We evaluated tissue from brains donated for research to the 

Queen Square Brain Bank for Neurological Disorders, Institute 

of Neurology, University College London. All cases had 
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undergone standard neuropathological assessment and were 

diagnosed according to standard criteria. Ethical approval for 

the study was obtained from the National Hospital for 

Neurology and Neurosurgery Local Research Ethics 

Committee.  

Normal controls were cases that had died without a history of 

dementia, psychiatric or neurological diseases. All cases with 

neurodegenerative diseases had dementia in life (Table 1). The 

selected AD cases showed “high” AD neuropathological 

change (CERAD frequent neuritic plaques, Braak and Braak 

tau stage VI and Thal phase 5 amyloid plaque pathology) using 

the National Institute on Aging-Alzheimer’s Association 

guidelines [13-16]. Differential diagnosis of the FTLD-tau 

cases was carried out following the criteria described by the 

consortium for Frontotemporal Lobar Degeneration [17]. The 

chosen FTDP-17 cases included two with an exon 10+16 

mutation, one with a R406W mutation and one with an 

unknown mutation (genetic testing did not reveal any of the 

common mutations). Frontal and temporal cortices were 

examined in the AD, PICK and FTDP-17 cases, which were 

selected due to the presence of abundant tau deposits in these 

areas. Frontal cortex and cerebellum were assessed in PSP 

cases, whilst frontal and parietal cortices were studied in CBD. 

Four subtypes of FTLD-TDP are described (types A to D) and, 

following the Mackenzie criteria [18], we examined both 
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FTLD-TDPA and FTLD-TDPC cases containing subtype-

specific TDP-43-positive inclusions. DLB/PDD cases exhibited 

α-synuclein-positive inclusions in frontal and temporal 

cortices, in accordance with the pathology described by the 

DLB consortium [19]. The tissues from cases with FTLD-

TDPA, FTLD-TDPC, DLB/PDD and normal controls showed 

no or very low levels of tau or amyloid pathology (Braak and 

Braak tau stage 0–III and Thal phase 0–3 staging), i.e. were not 

cases with mixed pathology. 

2.3 Neuropathological assessment 

Routine neuropathological analysis was carried out according 

to the Queen Square Brain Bank protocol. Paraffin sections (7 

µm) were immunostained using commercially available 

antibodies to the following proteins: TDP-43 (Abnova, Taipei 

City, Taiwan; 1:800), α-synuclein (Vector, Peterborough, UK; 

1:50), tau (AT8 clone; Autogen Bioclear, Wiltshire, UK; 

1:600), RD3 and RD4 (gift from Dr. Rohan de Silva) and Aβ 

(Dako, UK; 1:100) as previously described [20]. Briefly, IHC 

for all antibodies required pressure cooker pre-treatment in 

citrate buffer (pH = 6.0). Endogenous peroxidase activity was 

blocked with 0.3% H2O2 in methanol and non-specific binding 

with 10% dried milk solution. Tissue sections were incubated 

with the primary antibodies, followed by biotinylated anti-

mouse IgG (1:200, 30 minutes; DAKO) and ABC complex (30 
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minutes; DAKO). Colour was developed with 

diaminobenzidine/H2O2. 

2.4 Tau IHC in flash frozen tissue sections 

IHC staining in flash frozen tissue sections with AT8 and 

AT100 was used for characterisation of tau deposits (Figure 1). 

Tau staining was carried out on adjacent sections to those used 

for phosphorimaging. Flash frozen tissue sections were cut at 7 

µm, mounted on lysine coated microscope slides and post-fixed 

in 4% paraformaldehyde for 30 minutes. Endogenous 

peroxidase activity and non-specific binding were blocked as 

above. Tissue sections were incubated in either AT8 (Autogen 

Bioclear, Wiltshire, UK; 1:600) or AT100 (Sigma-Aldrich, UK, 

1:200) for one hour at room temperature followed by 

biotinylated anti-mouse IgG (1:200, 30 minutes; DAKO) and 

ABC complex (30 minutes; DAKO). Colour was developed 

with diaminobenzidine/H2O2. Counterstaining was carried out 

by immerging the sections into Mayer’s hematoxylin (0.1%; 

BDH, UK) for 30 seconds and by subsequently washing them 

under running water for 10 seconds. 

2.5 Radiochemistry 

The precursor for radiolabelling with [18F]fluoride and the non-

labelled reference compound AV-1451 were provided by Avid 

Radiopharmaceuticals, a wholly owned subsidiary of Eli Lilly 

(Philadelphia, USA), and the radiosynthesis was carried out as 

previously reported [21].  
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[18F]AV-1451, formulated in aqueous sodium phosphate buffer 

(21 mM, 5 ml, containing 10% ethanol), was obtained with an 

average specific activity of 30 GBq/µmol and a radiochemical 

purity of > 98%. 

2.6 Phosphorimaging  

Thawed sections (10 µm mounted on lysine coated microscope 

slides) from flash frozen tissue were washed in phosphor 

buffered saline (PBS) for 15 min and subsequently incubated 

with a solution of [18F]AV-1451 in PBS for 60 min (1 ml per 

slide). For determination of the total binding, a solution of 

[18F]AV-1451 in phosphate buffer was diluted with PBS to a 

concentration of 2 MBq/ml; for determination of the non-

specific binding, a solution of the non-radioactive reference 

compound AV-1451 in ethanol (3.8 mM) was added to a 

solution of [18F]AV-1451 in phosphate buffer and diluted with 

PBS to give a final AV-1451 concentration of 2500 × Kd (36.5 

µM) and a final [18F]AV-1451 concentration of 2 MBq/ml. 

After incubation, unbound [18F]AV-1451 was removed by 

washing the sections in PBS (1 min), 70% ethanol/PBS (2 

min), 30% ethanol/PBS (1 min), PBS (1 min) and water (1 min) 

[10]. Internal standards were prepared by serial dilution of the 

[18F]AV-1451 solution that was used for the incubation of the 

brain sections. Brain sections and internal standards absorbed 

on filter paper were left to air-dry and subsequently exposed to 

a phosphor screen (BAS-IP MS, GE Healthcare) overnight. 
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Phosphorimaging was performed on a Typhoon Trio scanner 

(GE Healthcare).  

2.7 Data analysis 

Image quantification was performed using the analysis software 

ImageJ (version 1.48) [22]. Tau load, as detected by AT8 

staining in flash frozen tissue, was quantified as % stained 

tissue detected in the whole brain section. Phosphorimaging 

experiments were performed in three to six cases per disease 

group, and at least three adjacent brain sections per case and 

brain area. Quantification of total and non-specific [18F]AV-

1451 binding (mean ± standard deviation in kBq/cm2) was 

based on correlation curves generated from the internal 

standards. Statistical analysis was performed using the software 

package IBM SPSS Statistics (version 22). The Mann-Whitney 

U test was used to compare specific binding in disease cases 

and controls, whereas total and non-specific binding were 

compared with paired sample t-tests. 

 

3. Results  

In AD, a high load of neurofibrillary tangles (NFTs) and 

neuropil threads was detected in the grey matter, whereas the 

white matter showed a small amount of threads (Figure 1). 

PICK cases exhibited Pick’s bodies in the grey matter and a 

dense network of threads in the white matter. Cases with CBD 

had astrocytic plaques and neuropil threads in the grey matter 
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and a high load of threads in the white matter. In PSP cases, 

tufted astrocytes, NFTs and neuropil threads were found in the 

grey matter, whereas the white matter contained several coiled 

bodies. NFTs and threads were detected in the grey matter of 

FTDP-17 cases, whereas the white matter showed long neuropil 

threads. No tau aggregates were observed in the investigated 

sections of cases with non-tauopathies, FTLD-TDPA/C and 

DLB/PDD, or in controls. IHC staining with antibodies specific 

for 3R- and 4R-tau isoforms [23] confirmed that tau aggregates 

in AD cases contained a mixture of both isoform subtypes, 

whereas the inclusion bodies in the PICK cases were, as 

expected, exclusively formed of 3R-tau and aggregates in the 

CBD and PSP cases were formed of 4R-tau. The inclusions 

were exclusively composed of 4R-tau in three of the FTDP-17 

cases (two with a confirmed exon 10+16 mutation, one with an 

unknown mutation) while, in the case with the R406W 

mutation, as in AD, the inclusions were formed of both 3R- and 

4R-tau. In AT8 stained sections, the average tau load in frontal 

cortices was found to be highest in AD cases (3.0%), followed 

by CBD (1.1%), PSP (0.9%), PICK (0.8%) and FTDP-17 

(0.5%) cases. A comparable tau load was detected in the 

respective second brain areas that were investigated (Table S 

2). Staining with AT100 gave similar results as for AT8. 

Excellent morphological correspondence was observed 

between the tissue sections used for phosphorimaging and those 
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used for IHC (Figure 2), and visually, there was high 

consistency between IHC staining of tau and [18F]AV-1451 

binding in the AD, PICK, and FTDP-17 cases (Figure 2). In 

AD, the tracer binding was predominantly in the grey matter, 

with the global grey-to-white matter ratios ranging from two to 

four. The specific binding (mean ±standard deviation) in both 

frontal and temporal lobes (3.4 ±0.9 and 4.2 ±0.5 kBq/cm2, 

respectively) was significantly higher (p < 0.05) than in the 

control cases (1.1 ±0.4 and 1.1 ±0.3 kBq/cm2, respectively) 

(Figure 3). For the PICK cases, phosphorimaging showed 

diffuse bands with elevated total [18F]AV-1451 binding that 

superimposed with the areas stained with AT8. The specific 

binding was moderate (2.0 ±0.5 and 1.7 ±0.5 kBq/cm2 in the 

frontal and temporal cortex, respectively), but still significantly 

higher (p < 0.05) than for controls (1.1 ±0.4 kBq/cm2). The 

specific binding to the FTDP-17 cases was comparable to that 

seen for the PICK cases, and the uptake was similar in both 

frontal and temporal cortices (average specific binding of 2.1 

±0.7 and 2.1 ±0.8 kBq/cm2, respectively) for the case with a 

mixture of 3R- and 4R-tau, and two out of three cases with pure 

4R-tau deposits. However, for one of the two cases with a 

10+16 MAPT mutation the specific binding was as low as that 

observed for control cases. Relative to the AD cases, there was 

a reduced grey-to-white matter contrast for the PICK and 

FTDP-17 cases, which is in agreement with the IHC evidence 
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of tau deposition in the white as well as grey matter for these 

cases. The specific binding of [18F]AV-1451 in the cases with 

CBD and PSP was low in the brain areas investigated, and not 

significantly different to that observed for controls. There was 

no evidence of elevated specific binding in the cases with 

DLB/PDD, and the mean specific binding in the cases with 

FTLD-TDP was not statistically different from controls. 

However, one case with FTLD-TDP type A and one of the 

cases with FTLD-TDP type C showed elevated specific binding 

in the frontal cortex.  

Significant displaceable binding was observed in all cases, 

including in non-tau proteinopathies and also in the normal 

controls (p < 0.05). The highest specific binding was observed 

in AD (73% and 76% of total binding in frontal and temporal 

cortex, respectively) and FTDP-17 (71% and 70% of total 

binding in frontal and temporal cortex, respectively). In all 

other cases, the specific binding, when expressed as percentage 

of total binding, was comparable to that of control cases (65% 

and 66% of total binding in the frontal and temporal cortex, 

respectively). 

 

4. Discussion 

In AD cases, a strong, localised and specific signal was 

obtained confirming that [18F]AV-1451 clearly differentiates 

AD from control brain tissue. Visually, there was a high degree 
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of overlap between tracer binding and IHC staining of tau 

aggregates in AD, as well as PICK and FTDP-17; however, 

subtle differences were observed, e.g. the layer profile of 

[18F]AV-1451 in the AD case shown in Figure 2 was not 

apparent with AT8 staining in the adjacent section.  

Unexpectedly, with the quantitative analysis we did not find a 

significant correlation between specific tracer binding and total 

tau load (% stained tissue area) as determined by IHC with the 

tau selective antibodies AT8 (Figure 4 and Figure S1) and 

AT100 [24] in AD tissue, or in any of the other disease groups 

investigated. However, a weak correlation was found when all 

cases with tauopathies were included in the analysis (R2 of 

0.24). This is at variance with previous studies which have 

reported a good correlation of [18F]AV-1451 with tau load in 

cases with AD [11].   

To assess the selectivity of [18F]AV-1451 for tau over other 

proteins, we investigated the binding to FTLD-TDP type A and 

type C, DLB/PDD and control cases. No overlap between IHC 

staining with TDP- and α-synuclein-specific antibodies and 

[18F]AV-1451 binding was evident; however, for all the above 

cases low, but significant (p < 0.05), displaceable binding was 

observed (range of 0.7 ±0.2 for DLB/PDD to 1.4 ±0.5 kBq/cm2 

for FTLD-TDP type C), which was comparable to the levels 

seen for the PSP and CBD cases (0.8 ±0.5 kBq/cm2). This 

provides evidence for a non-tau binding site that is unrelated to 
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pathological changes, and which may affect reliable 

quantification of tau load with [18F]AV-1451. As tracer binding 

in post-mortem tissue cannot directly be extrapolated to PET 

imaging, it will be important to determine the degree to which 

the off-target binding influences the regional brain uptake of 

[18F]AV-1451 in vivo.  

Interestingly, the specific binding observed for PICK cases, for 

which the tau inclusions consist exclusively of 3R-tau, was 

comparable to that found in two FTDP-17 cases with 

aggregates formed exclusively of 4R-tau, and one case with 

mixed 3R-/4R-tau (Table 1), i.e. elevated specific binding was 

not limited simply to tissue expressing either 3R- or 4R-tau. 

However, it should be noted that the blocking studies were 

carried out using non-radioactive AV-1451, and hence do not 

prove that the binding is specific to tau aggregates. Also, the 

binding to one FTDP-17 case with pure 4R-tau was 

considerably lower and within the range of controls; further 

study is required to understand these differences in binding. 

Relative to the AD cases, for which the global grey-to-white 

matter ratios were in the range of two to four (specific binding 

of 3.4 ±0.9 kBq/cm2 in frontal cortex), the PICK and FTDP-17 

cases demonstrated lower specific binding (2.0 ±0.5 kBq/cm2 

and 2.1 ±0.7 kBq/cm2, respectively) and reduced contrast 

between grey and white matter. The increased non-specific 

binding in AD (1.3 ±0.4 kBq/cm2 in frontal cortex) and PICK 
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cases (1.1 ±0.3 kBq/cm2) when compared to controls (0.6 ±0.1 

kBq/cm2) indicates that blocking was not complete in the 

former cases despite using a high concentration (2500 x Kd) of 

non-radioactive AV-1451. A higher blocking concentration 

may therefore give an increase in specific binding [25,26]. 

The finding that there was no elevated [18F]AV-1451 specific 

binding in PSP and CBD, both pure 4R-tau disorders, but in 

two out of three FTDP-17 cases in which the tau inclusions 

were also exclusively composed of 4R-tau, is intriguing and 

suggests a lack of binding to certain 4R-tau aggregates. As the 

specific binding of [18F]AV-1451 in the cerebellum of PSP 

cases and in the parietal cortex of CBD cases was comparable 

to that observed in the respective frontal cortices, it is unlikely 

that the low uptake is due to neuronal loss [27,28]. It is, 

however, possible that [18F]AV-1451 binding is dependent on 

the tau ‘strain’, which is characteristic for each disease [29], but 

further in depth investigations are required to prove this 

hypothesis. It should be noted that, while the tracer delineated 

brain regions in the frontal cortex with increased tau load in 

some of the PSP cases (as determined by IHC), the total 

binding was still within the range seen for controls. The results 

imply that although there may be a tau binding site for 

[18F]AV-1451 in PSP cases, the density of binding sites might 

be too low for imaging in vivo, or the morphology of PSP-tau 

differs from AD-tau and hence, the affinity of the tracer to PSP-
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tau might be lower. This suggests that [18F]AV-1451 is unlikely 

to be suitable for imaging of tau load in PSP. However, further 

studies are required to confirm this finding as tracer binding 

may vary across brain regions. For instance, the midbrain was 

not examined in this study; if in vivo [18F]AV-1451 imaging 

did reveal tau in the midbrain, then that would be diagnostically 

useful even if binding to other regions was suboptimal. 

In conclusion, the differential binding profile observed suggests 

that [18F]AV-1451 can be used to qualitatively delineate AD, 

PICK, and potentially FTDP-17 patients, from healthy subjects, 

and that grey to white matter ratios may be exploited to 

differentiate AD from non-AD tauopathies. However, evidence 

of off-target binding and the lack of correlation between 

specific binding and IHC staining of tau within the tauopathies 

investigated, suggest that quantification of tau load in vivo with 

[18F]AV-1451 is likely to be problematic. 
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Figure captions 

Figure 1. Tau immunohistochemistry. Representative brain 

sections from cases with different types of dementia showing 

typical tau aggregates in tauopathies (A, B) and the absence of 

tau pathology in non-tauopathies and controls (C). Staining was 

performed with AT8 (A, C) and AT100 (B) antibodies. The left 

columns show macroscopic images of a brain section, while the 

centre and right columns show microscopic images (x20 

objective) of grey matter (GM) and white matter (WM), 

respectively. The FTDP-17 case shown has a R406W mutation. 

Figure 2. Comparison of AT8 staining and binding of 

[18F]AV-1451. Representative images showing IHC staining 

with AT8 (left) and [18F]AV-1451 binding (centre and right; 

total (TB) and non-specific (NSB) binding) in the adjacent 

brain sections taken from frontal cortices of selected cases. 

Figure 3. [18F]AV-1451 binding to post-mortem brain 

sections from patients with different proteinopathies and 

controls. Quantification of the total (closed triangles) and the 

non-specific (open triangles) binding for each case, as well as 

the average total (continuous line) and non-specific (dotted 

line) binding in the respective disease groups. The larger the 

difference between total and non-specific binding (= specific 

binding), the more specific is the signal obtained and the more 

precise does it picture the target, i.e. tau load in the brain. Brain 

areas investigated are A) the frontal cortex and B) the temporal 
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cortex (AD, PICK, FTDP-17, TDPA/C, DLB/PDD, controls), 

parietal cortex (CBD) and cerebellum (PSP). Mann-Whitney U 

tests comparing specific binding of [18F]AV-1451 in a disease 

group to the controls were performed using the software 

package IBM SPSS Statistics (p < 0.05 indicated by *). 

Figure 4. Correlation between the specific binding of 

[18F]AV-1451 and AT8 staining of tau load in cases with 

tauopathies. The tauopathies are depicted by different symbols 

(AD, crosses; PICK, triangles; FTDP-17, open circles; PSP, 

dashes; CBD, squares). The R2 value considering all cases was 

0.24. 
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Research in context 

1. Systematic review: Whilst PET tracers like [18F]AV-

1451 have entered clinical trials for imaging of tau load 

in patients with AD, less is known about their 

interaction with protein aggregates other than tau and 

their diagnostic potential in other dementias. We 

assessed [18F]AV-1451 binding to post-mortem brain 

tissue from patients with a range of neurodegenerative 

diseases, tauopathies and non-tauopathies, and healthy 

controls. 

2. Interpretation: [18F]AV-1451 is likely to delineate AD, 

PICK, and FTDP-17 patients from healthy subjects, and 

allow differential diagnosis of AD from non-AD 

tauopathies. However, lack of correlation between 

[18F]AV-1451 binding and IHC, and evidence for a non-

tau binding site, suggests that quantification of tau load 

is problematic. 

3. Future directions: The results highlight the importance 

of characterising PET tracer binding to different tau 

strains, and to investigate potential cross-reactivity with 

binding sites distinct from tau, in order to guide clinical 

applications and facilitate interpretation of PET scans. 
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Table 1. Case demographics * 

Disease Number of 
cases (M/F)  

Age at 
onset 

Duration 
(years) 

Pathology (IHC) 

AD 5 (3/2) 50–70  10–16  GM: NFTs, neurites, NT 
WM: coiled bodies, NT 

PICK 5 (5/0) 53–70  5–17  GM: Pick bodies, ramified astrocytes, NT 
WM: NT, oligodendroglia 

FTDP-17 4 (5/0) 45–59  4–11  GM: NFTs, NT 
WM: NT 

PSP 6 (2/4) 60–70 6–12  GM: tufted astrocytes, NFTs, NT 
WM: coiled bodies, NT 

CBD 4 (2/2) 57–69  6–10 GM: astrocytic plaques, NT 
WM: NT 

FTLD-TDPA 3 (1/2) 57–62  5–10  Cytoplasmic inclusions, threads 

FTLD-TDPC 3 (3/0) 50–64  10–15  Corkscrew-shaped neurites 

DLB/PDD 3 (0/3) 57–72  20–26  Lewy bodies, α-synuclein positive neurites 

Control cases 4 (2/2) n.a. n.a. No tau immunoreactivity 

* Abbreviations: M/F, male/female; IHC, immunohistochemistry; AD, Alzheimer’s disease; PICK, Pick’s 

disease; FTDP-17, frontotemporal dementia with parkinsonism linked to chromosome 17 (microtubule-

associated protein tau mutation); PSP, progressive supranuclear palsy; CBD, corticobasal degeneration; FTLD-

TDPA/C, frontotemporal lobar degeneration linked to TAR DNA-binding protein-43, type A/C; DLB/PDD, 

dementia with Lewy bodies/Parkinson’s disease with dementia; GM, grey matter; WM, white matter; NFTs, 

neurofibrillary tangles; neuropil threads. 
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Table 2. [18F]AV-1451 uptake, tau load and pathological characterisation of frontal 

cortices in cases with tauopathies * 

Disease [18F]AV-
1451 Uptake 

AT8 IHC  Tau 
Isoforms 

Tau 
Filaments 

Tau  
Morphology 

 SB 
(kBq/cm2) 

Tau Load 
(%) 

   

PICK 2.0 ±0.5 0.8 3R SF Pick bodies, threads 

AD 3.4 ±0.9 3.0 3R + 4R PHF NFTs, neuritic plaques, threads 

FTDP-17 2.1 ±0.7 0.5 3R + 4R, 4R TR NFTs, threads 

PSP 0.8 ±0.4  0.9 4R SF NFTs, threads, astrocytic 
plaques, coiled bodies 

CBD 0.8 ±0.4 1.1 4R TR Threads, astrocytic plaques 

* Abbreviations: IHC, immunohistochemistry; 3R/4R, tau isoforms with three or four tandem repeats in their 

microtubule binding domain, SF, straight filaments; PHF, paired helical filaments; TR, twisted ribbons; NFTs, 

neurofibrillary tangles. 
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Figure 1 
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Figure 2 
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Figure 3 
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Figure 4 
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