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Table 1 Patient demographics®

Diagnosis No. of Mean age (SD), Mean PMI
patients years (hours)

AD 3 729467 228+88

PSP 3 732+46 372+186

PID 2 754+7. 470+52

CBD 1 725 11.0

PD 1 70.5 225

‘;;\D, Alzheimer's disease; CBD, Corticobasal aaa;neration; PD, Parkinson’s
disease; PiD, Pick’s disease; PMI, Postmortem interval; PSP, Progressive
supranuclear palsy.

with PSP who underwent PET was 79 years old and had
11 years of formal education. A neuropsychological exa-
mination revealed the patient had a Mini Mental State
Examination score of 26, a Clinical Dementia Rating
Scale score of 1 a Clinical Dementia Rating Scale—Sum of
Boxes score of 5.5, an episodic memory composite score
of -3.22 and a nonmemory composite score of —3.40.
The PSP participant died 5 months after the PET scans
were taken.

Assessment of THK523 binding/fluorescence in
non-Alzheimer’s disease tauopathies

The results of our previous postmortem studies [29] have
indicated that THK523 labels AD tau lesions, namely,
NFTs in the hippocampus of patients with AD (Figure 1).
To determine whether THK523 would also bind to non-
AD tau lesions, brain sections from non-AD tauopathies
were evaluated. For these studies, fixed contiguous serial
sections from the striatum (CBD and PSP samples), the
frontal cortex (PiD sample) and the pons (PSP sample)
were either immunostained with a polyclonal tau anti-
body for the detection of tau lesions or incubated with
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the fluorescent compound THK523 to determine whether
THK523 bound to non-AD tauopathy aggregates. Immu-
nohistochemical staining of brain tissue regions rich in
tau immunoreactivity was detected by light microscopy,
and the same tissue region within the adjacent serial sec-
tion was assessed by fluorescence microscopy to compare
and determine whether the immunoreactive tau lesion
colocalised with THK523 binding, indicated by a fluo-
rescent signal. Immunohistological assessment of brain
sections from CBD and PiD patients revealed the charac-
teristic presence of globose tangles, coiled bodies (as indi-
cated by the arrowheads in the figures; see top left panel
of Figure 2) and Pick’s bodies (arrowheads in bottom left
panel of Figure 2) in the striatum and frontal cortex.
Nonetheless, examination of the same region within the
adjacent serial section exhibited no signs of THK523 fluo-
rescence, indicating that THK523 does not bind to these
tau lesions. Likewise, immunohistological evaluation of
the pons (left, top panel of Figure 3) and striatum (left,
bottom panel of Figure 2) in PSP patients revealed that,
despite the presence of tau globose tangles, there was no
detectable THK523 fluorescence signal in the same region
of the adjacent serial brain section, again suggesting that
THK523 does not bind to globose tangles. It is noteworthy
that one of the three PSP patients evaluated (Figure 3) had
had "®F-THK523 and '*F-florbetaben PET scans 5 months
prior to death. There was low '*F-florbetaben cortical re-
tention (Figure 4), correlating with postmortem results
showing absence of Ap deposits. There was also low cor-
tical "®F-THK523 retention as well as low '®F-THK523
retention in the basal ganglia, midbrain, pons and cere-
bellar white matter (Figure 4), which was indistinguish-
able from age-matched controls and in contrast to the
relatively high density of tau lesions observed in the

LMicroscopy, North Ryde, Australia). Scale bars, 100 pm.

Figure 1 THK523 binds to neurofibrillary tangles in an Alzheimer's disease patient. Microscopy of 5-pum serial sections from the hippocampus
of a representative Alzheimer's disease patient. The left image (tau) is the first of three serial sections. It is immunostained with tau polyclonal antibody
to detect tau lesions in the hippocampus. The black arrow indicates the positioning of neurofibrillary tangles (NFTs). The positioning of the NFTs
indicated by the black arrow was transferred to subsequent adjacent serial sections that were either stained with THK523 (middle image, THK523) or
immunostained with a monoclonal antibody raised to amyloid-8 (AR) to identify senile plaques in the tissue section (right image, AB). Fluorescence
staining of THK523 (middle) appears to colocalise and resemble tau NFTs, indicated by the yellow arrow, in the absence of AR immunoreactivity in
the same tissue region (right, red arrow). Tissue section images were obtained using a Zeiss microscope and an AxioCam digital camera (Carl Zeiss
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Figure 2 THK523 does not bind to tau lesions in corticobasal degeneration or Pick’s disease. Microscopy of 5-pum serial sections from the
striatum of a corticobasal degeneration (CBD) patient (top panel) and the frontal cortex of a Pick's disease (PiD) patient (bottom panel). The left
side (Tau) shows the first of two serial sections immunostained with tau polyclonal antibodies to detect tau lesions. The arrows indicate the
positioning of brown immunostained globose tangles (GT) and coiled bodies (CB; top panel) in a CBD patient and Pick's bodies and dystrophic
neurites (DN) (bottom panel). The same region of tissue was subsequently imaged for the adjacent section, which was stained with THK523
(right, THK523). The positioning of the tau lesion arrows was transferred to the adjacent stained serial section and is indicated by yellow arrows
(THK523). The absence of fluorescence suggests that THK523 does not bind to CBD or PiD tau lesions. Tissue sections were imaged using a Zeiss
microscope and an AxioCam digital camera at 5x (CBD) and 20x (PiD) original magnification.
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brain, confirming the absence of THK523 binding to
globose tangles. Analysis of the PSP patient PET scans
showed global and regional Z-scores less than 1.0 for
18FTHK523 and '®F-florbetaben, confirming the visual in-
spection of the images.

Assessment of THK523 binding/fluorescence in
Parkinson’s disease

To further test the selectivity of THK523, we evalua-
ted its ability to bind to Lewy bodies composed of a-
synuclein and ubiquitin aggregates sharing a similar
B-sheet secondary structure. For these studies, serial
sections of the substantia nigra from a PD patient were ei-
ther immunostained with antibodies raised to a-synuclein,
or treated with a fluorescent compound, THK523. Evalu-
ation of these stained serial sections demonstrated that,
whilst the presence of Lewy bodies could be clearly identi-
fied by immunohistochemistry (Figure 5, left panel), the
adjacent serial section was devoid of THK523 fluores-
cence (Figure 5, right panel), implying that THK523 did
not bind to Lewy bodies.

Discussion

In the present study, we further characterized **F-THK523
as a selective tau imaging agent by testing its ability to
recognize the various morphological conformations of tau
in a wide spectrum of tauopathies. Whilst in our previous
studies we determined that THK523 binds selectively to
NFTs in preference to AP plaques [29,32], in this study we
also assessed '°F-THK523 binding to other B-sheet struc-
tured protein fibrils, namely, a-synuclein-containing Lewy
bodies.

Given the morphological and ultrastructural diversity
of tau aggregates, it may be unlikely that a single tau im-
aging agent could be useful for the diagnosis of all tauo-
pathies. In the first instance, tau comprises six isoforms
distinguished by their length and number of repeats (R)
of microtubule binding domains [6,42]. AD tau com-
prises an equal ratio of the 3R and 4R isoforms, which
mainly appear as NFTs. The 4R isoform predominates in
PSP with tau aggregates comprising tufted-shaped astro-
cytes, GTs and oligodendroglial coiled bodies [43,44]. Des-
pite also being a 4R tauopathy, in CBD the tau inclusions
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Figure 3 THK523 does not bind to globose tangles in a progressive supranuclear palsy patient. Microscopy of 5-pm serial sections taken
from the pons (top panels) and the striatum (bottom panels) of a representative progressive supranuclear palsy (PSP) patient. Left (Tau) images
show the first of two serial sections immunostained with a tau polyclonal antibody to detect globose tangles (GB). The black arrows indicate the
positioning of brown immunostained GBs in the tissue section examined. The same region of tissue was subsequently imaged for the adjacent
section, which was treated with THK523 (right, THK523). The positioning of the tau lesion black arrows was transferred to the adjacent stained
serial section and is indicated by the yellow arrows (THK523). The absence of fluorescence suggests that THK523 did not bind to the tau lesions
of the PSP patients examined. Tissue sections were imaged using a Zeiss microscope and an AxioCam digital camera at 5x original magnification.

.,

appear as astrocytic plaques, neutropil threads and tau
pretangles [45]. PiD, a 3R tauopathy, is diagnosed by the
presence of ‘Pick bodies; tau-positive intraneuronal in-
clusions [46]. Moreover, these tau aggregates are further
differentiated by their ultrastructure. NFTs are predomi-
nantly composed of paired helical filaments (PHFs), tau
inclusions in PSP and CBD are composed predominantly
of straight tau filaments (SFs) and twisted tau filaments
(TFs) [11], whereas Pick bodies comprise a combination
of TFs and random coiled tau filaments [11]. It is note-
worthy that, whilst PSP and CBD share SFs, the size of the
filaments is significantly different [47]. Despite this diver-
sity, a recent report describing a novel class of tau tracers
phenyl/pyridinyl-butadienyl-benzothiazoles/benzothiazo-
liums (PBB) demonstrated binding to a variety of
tau deposits in fluorescence studies of AD, CBD and
PSP brain sections [48]. Additionally, that study also
demonstrated positive [*'CIPBB3 PET scans in both AD
and CBD patients [48].

Given the evident differences in THK523 staining, the
fluorescence microscopy studies we present herein dem-
onstrate that THK523, even at the very high concentration
of 100 uM, does not bind to non-PHF-tau aggregates. The
existence of a THK523 binding site on PHFs that is absent
in the other conformations is further emphasized by previ-
ous computerized cross-sectional and fragmentation stud-
ies which indicated that, whilst these types of filaments
share a similarly shaped morphological unit, the filament
arrangement is different [49].

PHFs appear as two filaments twisted around one an-
other with a cross-over repeat of 80 nm and an apparent
width varying between about 10 nm and 22 nm [50].
The resulting aggregate exhibits an amyloid structure
characterized by a B-sheet network forming the heart of
the protofibril network. This ultrastructural property
shared with AP and o-synuclein aggregates sometimes
results in the nonselective binding of imaging agents
[51]. As noted previously [29], in addition to THK523's
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Figure 4 "®F-THK523 and "'®F-florbetaben positron emission tomography scans in a progressive supranuclear palsy patient.
Representative '®F-florbetaben (®F-FBB, left) and '®F-THK523 ("®F-THK, right) transaxial images at three different brain levels of a 79-year-old PSP
patient with a Mini Mental State Examination score of 26. Visual inspection reveals no cortical retention of either '8F-THK523 or "®F-florbetaben,
despite a postmortem immunohistological examination (see Figure 3 5 months after PET evaluation), confirming the presence of tau lesions.
SUVR, Standardised uptake value ratio.

Figure 5 THK523 does not bind to Lewy bodies in Parkinson’s disease patient. Microscopy of 5-um serial sections from the substantia nigra
of a Parkinson'’s disease patient. The left image (a-syn shows the first of two serial sections. It immunostained with an a-synuclein antibody to
detect Lewy bodies (LB) in the substantia nigra. The black arrows indicate the positioning of LBs. The same region of tissue was subsequently
imaged for the adjacent sections, which were treated with THK523. The positions indicated by the black arrows in the left panel were transferred
to the adjacent THK523 serial section and are indicated by the yellow arrows (THK523). The absence of fluorescence staining indicates that
THK523 does not bind to a-synuclein containing Lewy bodies in the same tissue region. Tissue sections were imaged using a Zeiss microscope
and an AxioCam digital camera at 5x original magnification.
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binding to NFTs, our fluorescence studies obtained at
high tracer concentrations—10,000-fold higher than the
concentrations typically achieved during a PET scan—
demonstrated inconsistent THK523 staining of AB pla-
ques. THK523 stained the dense core of some AB pla-
ques in the frontal cortex of AD sections but did not
stain dense AP plaques in the hippocampus (Figure 1,
right panel). It is noteworthy that variable staining of
NFTs at high concentrations of PiB has also been re-
ported [52]. In addition to previous reports of in vitro
studies [29,30], several lines of evidence support the no-
tion that THK523 selectively binds to PHF-tau and does
not bind to AP in vivo: (1) Cortical THK523 retention
is significantly higher in AD; (2) THK523 retention
follows the known distribution of PHF-tau in the AD
brain; (3) PiB and THK523 show different brain re-
gional distribution patterns; (4) hippocampal THK523
retention significantly correlated with cognitive parame-
ters, but hippocampal PiB retention did not; and (5) hip-
pocampal THK523 retention significantly correlated with
hippocampal volume, but hippocampal PiB retention did
not [32].

The selectivity of THK523 for tau over other B-sheet
aggregated proteins was further demonstrated by fluo-
rescence microscopy studies showing the absence of
THK523 fluorescence in brain sections exhibiting immu-
nolabelled a-synuclein-containing Lewy bodies (Figure 5,
right panel).

The PSP patient showed neither **F-THK523 nor **F-flor-
betaben retention in the brain, suggesting the absence not
only of AB plaques but also of tau deposits. Neuropatho-
logical examination of the brain confirmed the absence of
AP plaques; however, typical tau lesions were present in
different brain regions that were not stained by THK523.
Given the ultrastructural diversity of tau aggregates, the
information derived from these THK523 studies is highly
valuable for the future design of tau imaging ligands.

Conclusion

In the present study, we have demonstrated that THK523
selectively binds to PHF-tau with negligible binding to
PSP, CBD and PiD tau aggregates, as well as to AB and a-
synuclein aggregates. The results of this study also show
that novel tracers that bind to non-PHF tau aggregates
are needed.
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Non-invasive assessment of Alzheimer's disease
neurofibrillary pathology using "®F-THK5105 PET
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Non-invasive imaging of tau pathology in the living brain would be useful for accurately diagnosing Alzheimer's disease,
tracking disease progression, and evaluating the treatment efficacy of disease-specific therapeutics. In this study, we evaluated
the clinical usefulness of a novel tau-imaging positron emission tomography tracer "®F-THK5105 in 16 human subjects including
eight patients with Alzheimer's disease (three male and five females, 66-82 years) and eight healthy elderly controls (three male
and five females, 63-76 years). All participants underwent neuropsychological examination and 3D magnetic resonance imaging,
as well as both "®F-THK5105 and "' C-Pittsburgh compound B positron emission tomography scans. Standard uptake value ratios
at 90-100 min and 40-70 min post-injection were calculated for "®F-THK5105 and "'C-Pittsburgh compound B, respectively,
using the cerebellar cortex as the reference region. As a result, significantly higher "®F-THK5105 retention was observed in the
temporal, parietal, posterior cingulate, frontal and mesial temporal cortices of patients with Alzheimer's disease compared with
healthy control subjects. In patients with Alzheimer's disease, the inferior temporal cortex, which is an area known to contain
high densities of neurofibrillary tangles in the Alzheimer's disease brain, showed prominent 'F-THK5105 retention. Compared
with high frequency (100%) of "®F-THK5105 retention in the temporal cortex of patients with Alzheimer's disease, frontal
18F_THK5105 retention was less frequent (37.5%) and was only observed in cases with moderate-to-severe Alzheimer's disease.
In contrast, ''C-Pittsburgh compound B retention was highest in the posterior cingulate cortex, followed by the ventrolateral
prefrontal, anterior cingulate, and superior temporal cortices, and did not correlate with "®F-THK5105 retention in the neocortex.
In healthy control subjects, "®F-THK5105 retention was ~10% higher in the mesial temporal cortex than in the neocortex.
Notably, unlike '"C-Pittsburgh compound B, '®F-THK5105 retention was significantly correlated with cognitive parameters,
hippocampal and whole brain grey matter volumes, which was consistent with findings from previous post-mortem studies
showing significant correlations of neurofibrillary tangle density with dementia severity or neuronal loss. From these results,
"8E.THK5105 positron emission tomography is considered to be useful for the non-invasive assessment of tau pathology in the
living brain. This technique would be applicable to the longitudinal evaluation of tau deposition and allow a better understand-
ing of the pathophysiology of Alzheimer's disease.
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Abbreviations: CDR = clinical dementia rating; MMSE = Mini-Mental State Examination; PiB = Pittsburgh compound B; SOB = sum
of boxes; SUV = standardized uptake value; SUVR = ratio of regional SUV to cerebellar cortex SUV ratio

Introduction

Senile plaques and neurofibrillary tangles are considered the major
pathological hallmarks of Alzheimer's disease (Braak and Braak,
1991). Senile plaques consist of extracellular aggregates of amyl-
oid-p peptide cleaved from a longer amyloid precursor protein
(Masters et al., 2006). The neocortical deposition of senile plaques
is considered one of the earliest pathological alterations in
Alzheimer's disease and is observed even in the presymptomatic
stages (Mintun et al., 2006, Rowe et al., 2007; Price et al., 2009).
Recently proposed research diagnostic criteria for preclinical
Alzheimer's disease include cognitively intact elderly with abnor-
mal amyloid-B deposition in the brain (Sperling et al., 2011).
Preclinical Alzheimer's disease is associated with future cognitive
decline and mortality (Vos et al., 2013); however, several neuro-
pathological studies have shown no significant association
between density of amyloid-p plaques and the severity of demen-
tia or neuronal loss (Arriagada et al., 1992; Bierer et al., 1995;
Gomez-Isla et al., 1997), suggesting the involvement of other key
factors in Alzheimer's disease-related neurodegeneration.

Neurofibrillary tangles are comprised of paired helical filaments
that result from the abnormal aggregation of tau protein
(Grundke-Igbal et al., 1986a, b; Lee et al., 1991). Initial neuro-
fibrillary tangle lesions occur in the trans-entorhinal cortex, fol-
lowed by entorhinal cortex and hippocampus involvement,
progressing to temporal neocortex and finally to the other neo-
cortical areas (Arnold et al., 1991; Braak and Braak, 1991).
In contrast with senile plaques, neurofibrillary tangle formation
correlates well with cognitive impairment severity (Arriagada
et al., 1992; Berg et al., 1993; Bierer et al., 1995), an association
that is considered to continue throughout the disease course
(Abner et al., 2011). Furthermore, the inhibition of abnormal
tau hyperphosphorylation and its aggregation appear to be pro-
mising therapeutic strategies in Alzheimer's disease. Thus, non-
invasive imaging of tau pathology would be useful to assist in
the early and differential diagnosis of dementia, track the progres-
sion of disease-related pathology, and monitor the efficacy of anti-
tau treatments.

'SF-FDDNP has been reported to detect neurofibrillary tangle
deposition (Shoghi-Jadid et al., 2002) and successfully differentiate
subjects with Alzheimer's disease and mild cognitive impairment
from those with no cognitive impairment (Small et al., 2006).
However, this tracer detects the combined signals of senile plaques
and neurofibrillary tangles (Shoghi-Jadid et al., 2002). Several
radiotracers have been developed for the selective visualization
of neurofibrillary tangles in the living brain (Chien et al., 2013,
2014; Maruyama et al., 2013). Early clinical PET studies success-
fully differentiated patients with Alzheimer's disease from cogni-
tively normal elderly. However, the selective binding ability of
these radiotracers to tau has not been fully validated in vivo.

For the development of a selective tau radiotracer, we screened
f-sheet-binding small molecules and identified novel quinoline de-
rivatives with high binding selectivity to tau deposits in Alzheimer's
disease brain samples (Okamura et al., 2005; Fodero-Tavoletti
et al., 2011; Harada et al., 2013). Through a compound optimiza-
tion process, we developed a novel '®F-labelled 2-arylquinoline
derivative, "8F-THK5105 (Fig. 1), which showed high binding af-
finity and selectivity to tau protein deposits in Alzheimer's disease
brain sections (Okamura et al., 2013). This '®F-labelled radiotracer
also exhibited high blood-brain barrier permeability and no
defluorination in mice (Okamura et al., 2013). The present clinical
study evaluated whether "8F-THK5105 PET could selectively bind
to tau pathology in living patients with Alzheimer's disease.

Materials and methods
Participants

Sixteen subjects, including eight patients with probable Alzheimer's
disease (three male and five females, age range 66-82 years) and
eight age-matched healthy control subjects (three male and five fe-
males, age range 63-76 years), underwent both '®F-THK5105 and
"C-labelled Pittsburgh compound B ("'C-PiB) PET scans (Table 1).
Written informed consent was obtained from all participants. Study
approval was obtained from the Austin Health Human Research
Ethics Committee. Elderly healthy controls were recruited by advertise-
ments in the community, and patients with Alzheimer's disease were
recruited from tertiary Memory Disorders Clinics or physicians who
sub-specialize in dementia care. All participants were reviewed and
classified on the basis of their clinical and neuropsychological perform-
ance by the consensus of a neurologist and a neuropsychologist who
were blind to their PET results. The diagnosis of Alzheimer's disease
was made according to the National Institute of Neurological and
Communicative Disorders and Stroke/Alzheimer's Disease and
Related Disorders Association (NINCDS-ADRDA) criteria.

Neuropsychological evaluation

Cognitive impairment and dementia severity were evaluated with the
Mini-Mental State Examination (MMSE), the Clinical Dementia Rating
(CDR) and the CDR scale sum of boxes (CDR-SOB). In addition, com-
posite episodic memory and non-memory scores were generated as
previously described (Villemagne et al., 2011). Briefly, a composite
episodic memory score was calculated by taking the average of the
z-scores for the Rey Complex Figure Test, the long delay California
Verbal Learning Test, Second Edition, and the Logical Memory Il sub-
scale of the Wechsler Memory Scale. A composite non-memory score
was calculated by taking the average of the z-scores for the Boston
Naming Test, letter fluency, category fluency, digit span forwards and
backwards, digit symbol-coding, and Rey Complex Figure Test copy.
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Figure 1 Chemical structures of " F-THK523 and
18F-THK5105.

Image acquisition

MRI scanning was performed on a 3 T Siemens TRIO magnetic res-
onance system (Siemens Healthcare) using the ADNI 3D MPRAGE
sequence with 1 x 7 mm in-plane resolution and 1.2mm slice thick-
ness, repetition time/echo time/inversion time = 2300/2.98/900, flip
angle 9°, field of view 240 x 256, and 160 slices. T, fast spin echo
and FLAIR sequences were also obtained.

Two radiotracers, "®F-THK5105 and "'C-PiB, were prepared in the
Centre for PET at Austin Hospital. "®F-THK5105 was synthesized by
nucleophilic substitution of the tosylate precursor as described previ-
ously (Okamura et al., 2013). The decay-corrected average radio-
chemical yield of the production of "®F-THK5105 was 45%, with a
radiochemical purity >95% and a specific activity of 229.6 GBq/umol
(6.2 £3.3Ci/pmol). "'C-PiB was synthesized using the one-step
"C-methy! triflate approach as previously described (Rowe et al.,
2007). The decay-corrected average radiochemical yield for "'C-PiB
was 30%, with a radiochemical purity >98% and a specific activity
of 30 &+ 7.5GBg/pmol.

A list-mode emission acquisition on an Allegro™ PET camera (Philips
Medical Systems) was performed in 3D mode from 0-50 min and be-
tween 90-120 min after injection of 200 MBq "8F-THK5105. List-mode
raw data for the initial 50 min of the acquisition were sorted off-line
into 6 x 30-s, 7 x 1-min, 4 x 2.5-min, 2 x 5-min, and 6 x 10-min
frames. The final 30min were acquired as 6 x 5-min frames. The
sorted sinograms were reconstructed using a 3D RAMLA algorithm.
A 30-min acquisition (6 x 5-min frames) on an Allegro™ PET camera
began 40min after intravenous injection of 300 MBq "'C-PiB.

Image analysis

Hippocampal and cortical grey matter volumes were obtained using an
automated volumetric measurement program (NeuroQuant: CorTechs
Labs Inc) applied to the 3D MP RAGE MRI images. The primary MRI
outcome measures were the grey cortical matter and hippocampal
volumes normalized to total intracranial volume.

PET images were processed using a semi-automatic region of inter-
est method. Firstly, standardized uptake value (SUV) images of
"8F-THK5105 and "'C-PiB were obtained by normalizing tissue
radioactivity concentration by injected dose and body weight.

N. Okamura et al.

Table 1 Demographic characteristics of healthy control and
Alzheimer’s disease subjects

Healthy controls  Alzheimer's
(n=8) disease
(n=8)
Age 70.5+44 741+6.9
Gender (M/F) 3/5 3/5
Years of education 15.4+£2.4 11.3:E3.2%
CDR 0.0 0:9'+0.5*
CDR-SOB 0.0 6.1+4.9*%
MMSE score 288+15 17:3= 6.6*
Episodic memory scores —-0.1+038 =381 0.3
Non-memory scores —-0.1+05 =3:0:£1.9%
Grey matter volume (cm®) 302.7 +£12.9 2729 +22.6*
Hippocampal volume (cm?) 48405 4.0+0.6%

*P<0.05 by the Mann-Whitney U test.

Subsequently, individual MRI T, images were anatomically co-regis-
tered into individual PET images using Statistical Parametric Mapping
software (SPM8: Wellcome Trust Centre for Neuroimaging, London,
UK). Co-registered MRI and PET images were then spatially normal-
ized to an MRI T, template in Talairach space using SPM8. After
spatial normalization, a region of interest template was placed on in-
dividual axial images in the cerebellar hemisphere, ventrolateral frontal
cortex [Brodmann areas (BA) 10, 44, 45 and 46], lateral and medial
orbitofrontal cortex (BA 11 and 12), superior temporal cortex (BA 22),
inferior temporal cortex (BA 20 and 37), parietal cortex (BA 39 and
40), lateral occipital cortex (BA 18 and 19), anterior cingulate cortex,
posterior cingulate cortex, mesial temporal cortex (BA 27, 28, 34 and
35), putamen, pons, and subcortical white matter. Regional SUVs were
sampled using PMOD software (PMOD Technologies, Ltd).The ratio
of regional SUV to cerebellar cortex SUV ratio (SUVR) was used as an
index of tracer retention. Neocortical tau and amyloid-B burden were
expressed as the average SUVR for the following cortical regions of
interest: frontal, parietal, lateral temporal, and posterior cingulate for
THK5105 and PiB, respectively. As in previous studies, a PiB SUVR
threshold of 1.5 was used to categorize high and low amyloid-B
burden.

Statistical analysis

Mann-Whitney's U-tests were applied for comparison of the
Alzheimer's disease and healthy control groups. For comparison of
regional radiotracer uptake, one-way repeated measures analysis of
variance (ANOVA) followed by Bonferroni's tests were performed.
To examine the regional difference of tracer retention between neo-
cortex and mesial temporal cortex, Wilcoxon matched-pairs signed
rank tests were performed. Effect size coefficients (Cohen's d) were
calculated for the evaluation of group differences in PET measure-
ments. Statistical significance for each analysis was defined as
P < 0.05. Data are presented as mean = standard deviation (SD).

Results

Healthy control and Alzheimer's disease subject demographics are
shown in Table 1. There were no significant differences between
healthy control and Alzheimer's disease groups with regard to age
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