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Our objective was to evaluate the in vitro binding properties of
[18F]flortaucipir, 6-(fluoro-18F)-3-(1H-pyrrolo[2,3-c]pyridin-1-yl)isoquinolin
-5-amine ([18F]MK6240), and 2-(2-([18F]fluoro)pyridin-4-yl)-9H-pyrrolo
[2,3-b:4,5c9]dipyridine ([18F]PI2620) head-to-head in postmortem human
brain tissue. Methods: Autoradiography was used to assess uptake of
[18F]flortaucipir, [18F]MK6240, and [18F]PI2620 in control and Alzheimer
disease (AD) autopsy-confirmed brain tissues. The study focused on the
analysis of the prefrontal cortex, hippocampus, and cerebellum sections
in 12 controls and 12 AD cases, as well as whole-brain hemisphere in 1
control and 1 AD sample, for each radiotracer. The binding values of
[18F]flortaucipir, [18F]MK6240, and [18F]PI2620 were calculated from
regions of interest manually drawn in the prefrontal, hippocampal, and
cerebellar cortices. Results: For all 3 radioligands investigated, we
observed significant tracer binding differences between control and AD
tissues in the whole-brain hemisphere, prefrontal cortex, and hippocam-
pus but not in the cerebellar cortex. [18F]MK6240 and [18F]PI2620 had
higher effect sizes to differentiate control and AD cases than did [18F]flor-
taucipir. Bland–Altman analyses revealed strong correlations between
[18F]MK6240, [18F]PI2620, and [18F]flortaucipir, with the highest agree-
ment found for [18F]MK6240 versus [18F]PI2620. Conclusion: The 3
radioligands showed comparable diagnostic properties to assess tau
aggregates in vitro. Binding to AD brain tissues was higher for
[18F]MK6240 and [18F]PI2620 than for [18F]flortaucipir. Additionally,
[18F]MK6240 and [18F]PI2620 had greater selectivity, displaying
decreased uptake in control brain tissue compared with [18F]flortaucipir.
These results might provide insights on ongoing initiatives to create a uni-
versal scale for tau imaging studies.
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In Alzheimer disease (AD), the progressive accumulation of
tubulin-associated unit (tau) pathology in the form of neurofibrillary
tangles is closely associated with cognitive status (1–4). Early tangle
aggregation in medial temporal brain regions is associated with mild
memory impairment (3,5,6), with widespread tangle aggregation over
the neocortex strongly linked with dementia severity (3,4,7). In vivo
quantification of tau pathology using PET allows the detection of early
AD pathologic changes and shows promise in the differential diagno-
sis of dementia (8,9). Several tau PET imaging agents have been
developed for in vivo quantification of tau tangle burden, including
[18F]flortaucipir, approved by the Food and Drug Administration,
as well as second-generation imaging agents such as 6-(fluoro-18F)-
3-(1H-pyrrolo[2,3-c]pyridin-1-yl)isoquinolin-5-amine ([18F]MK6240)
and 2-(2-([18F]fluoro)pyridin-4-yl)-9H-pyrrolo[2,3-b:4,5c9]dipyridine
([18F]PI2620). Recent data suggest that second-generation tracers
have both higher sensitivity and higher specificity for tau tangle
aggregates, as well as higher selectivity for tau over monoamine oxi-
dase (MAO) proteins, than does the first generation (10–15).
Autoradiography is a valuable technique to study protein binding

sites in tissues, based on the distribution of specific molecular imag-
ing agents (16). Autoradiographic evaluations of [18F]flortaucipir
(also referred to as [18F]AV1451), [18F]MK6240, and [18F]PI2620
have demonstrated high specificity for the 3R 1 4R tau characteris-
tic of the neurofibrillary tangles observed in AD (13,17–19). How-
ever, previous autoradiography studies of tau PET imaging agents
used ethanol washing protocols (17–19), which can remove the
tracer from off-target binding sites such as MAO-A and MAO-B
proteins (20,21). Nonspecific binding to MAO enzymes has been
reported to influence [18F]flortaucipir signal (22,23), possibly affect-
ing the comparison between diagnostic groups. Autoradiography
washing protocols without ethanol prevent tracer removal from
off-target binding sites, offering a good approach to evaluate new
ligands for in vivo PET imaging of tau pathology (20,21,24).
Autoradiographic data comparing the most common tracers

used in clinical trials for AD might provide valuable insights on
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ongoing attempts to create a universal scale for tau load, valid for
all tau imaging agents (25). We predict a higher degree of associa-
tion across high-tau regions and lower associations in brain regions
with negligible tau burden. Comparisons of the binding properties
of tau PET ligands using autoradiography are needed to clarify
how analogous these tracers are in postmortem tissue. Here, we
evaluate the binding properties of [18F]flortaucipir, [18F]MK6240,
and [18F]PI2620 head-to-head in postmortem human brain tissue.

MATERIALS AND METHODS

Radiosynthesis of [18F]Flortaucipir, [18F]MK6240,
and [18F]PI2620

[18F]fluoride was produced via 18O(p,n)18F reaction in an IBA 18/9
Cyclone cyclotron and then transferred to an automated synthesis
module. [18F]MK6240 was synthesized according to a methodology
previously described by our group (26). [18F]PI2620 and [18F]flortau-
cipir were synthesized similarly to previously published methodolo-
gies (27,28).

Tissue Samples
Frozen brain tissues were obtained from the Douglas-Bell Canada

Brain Bank at the Douglas Mental Health University Institute. The post-
mortem tissues were classified as AD-positive or healthy control by the
Consortium to Establish a Registry for Alzheimer Disease. The tissue
collection and analysis were approved by the Brain Bank’s and Douglas
Institute’s research ethics boards. The experiments were performed on a
total of 39 control and 39 AD samples. The study comprised the analysis
of the prefrontal cortex, hippocampus, and cerebellum sections in 12
controls and 12 AD tissues, as well as the whole-brain hemisphere in 1
control and 1 AD sample, for each radiotracer.

Tissue Preparation
Flash-frozen tissue blocks were received and placed inside the

rotary cryostat (Leica CM3050) until thawed at 220�C. Subsequently,
the fixed tissues were prepared for embedding within a supportive
medium with paraffin. These tissues were then sliced into 20-mm-
thick sections, mounted onto microscope slides on thawing, and stored
at 280�C.

Autoradiography Imaging
On the experiment day, the frozen samples were thawed and

allowed to air-dry at room temperature for 60 min. Subsequently, they
were preincubated in a buffer solution (30 mM sodium 2-[4-(2-hy-
droxyethyl)piperazin-1-yl]ethane-1-sulfonate, 110 mM NaCl, 5 mM
KCl, 2.5 mM CaCl2, and 1.2 mM MgCl2) with a pH of 7.4 for 30 min.
Before autoradiography imaging, each radiotracer was mixed for
10 min with the buffer. The tissues were left to air-dry and then were
incubated for 150 min with 22.31 MBq of [18F]flortaucipir (0.0053
mg, 1,117.92 GBq/mmol), 20.17 MBq of [18F]MK6240 (0.0118 mg,
476.52 GBq/mmol), or 22.13 MBq of [18F]PI2620 (0.0038 mg,
1,537.65 GBq/mmol) in 650 mL of buffer solution each. After incuba-
tion, the sections were washed in ice-cold buffer (3 3 5 min), dipped
in ice-cold distilled water (4 3 30 s), and dried under a stream of cool
air for 20 min. Finally, the samples were transferred to phosphor imag-
ing plates (Fuji film) for a 20-min exposure. The plates were imaged
using an Amersham Typhoon biomolecular imager (spatial resolution,
50 mm).

Autoradiography Calibration
The experiments were designed to optimize the use of absolute quan-

tification with autoradiography imaging. A calibration curve was pre-
pared using [18F]MK6240 standards with 8 radioactivity concentrations
from 0.007 to 1.687 kBq/mg of solution. To calibrate the phosphor
screen, 10-mL samples were placed on a thin-layer chromatography

plate (Analtech) for exposure and imaging. The phantom circles were
analyzed with the Fiji/ImageJ software (version V1.53v). A region of
interest (ROI) was manually drawn on each spot, and the average gray
value per square pixel was measured (Supplemental Fig. 1A; supple-
mental materials are available at http://jnm.snmjournals.org). In the
Fiji/ImageJ software, the images were calibrated using the Rodbard
(NIH Image) function. This provided the following standard calibration
equation: y 5 c 3 [(x 2 a)/(d 2 x)](1/b), where y is the radioactivity
concentration in the tissue (kBq/mg), x is the mean intensity of the
pixel (0–255), a 5 51.605, b 5 0.992, c 5 18.554, and d 5 299.963.
These parameters were then used to calculate the tracer binding in each
image.

Quantitative Image Analysis
After autoradiography calibration, quantitative values of radioactiv-

ity concentration in tissues (kBq/mg) were obtained using the
Fiji/ImageJ software with 2-dimensional ROIs manually drawn in the
whole-brain hemispheres (15 ROIs each in the gray matter and in
the background or nontarget area outside the tissues), prefrontal cor-
tex, hippocampus, cerebellum, and background or nontarget areas.
The activity concentration was measured in 5 equidistant ROIs placed
in the gray matter of the prefrontal cortex, 1 ROI in the hippocampus,
5 ROIs each in the gray matter and in white matter of the cerebellum,
and 5 ROIs in the background. The total binding was calculated as the
average activity concentration in each brain region minus the corre-
sponding average background activity concentration (Supplemental
Figs. 1B and 1C).

Statistical Analysis
The tissue radioactivity concentrations in control and AD groups were

compared using a 2-tailed t test with Welch correction using GraphPad
Prism 10. A P value of 0.05 or less was considered statistically signifi-
cant. Bland–Altman analyses assessed the agreement between measure-
ments of [18F]flortaucipir, [18F]MK6240, and [18F]PI2620.

RESULTS

A summary of the demographic characteristics of the indivi-
duals whose brain samples were studied is presented in Table 1.
The mean age of the participants was 74.3 y (SD, 10.78 y), and 10
(41.6%) were women. The control and AD groups did not differ in
age (t(21) 5 0.185, P 5 0.855), sex distribution (t(22) 5 1.685,
P 5 0.106), or postmortem delay for tissue processing (t(21) 5
0.221, P 5 0.827). However, there was a significant difference in
brain weight (13.44% lower in AD group than in control group,
t(19)5 2.84, P 5 0.011).
Autoradiography experiments revealed binding of [18F]flortauci-

pir, [18F]MK6240, and [18F]PI2620 in control and AD brain slices,
with higher radioactivity concentrations in AD tissues for all 3 radi-
oligands (Fig. 1). Autoradiographic evaluation of these tracers
in the prefrontal cortex, hippocampus, and cerebellum of control
(n 5 12/radiotracer) and AD (n 5 12/radiotracer) brains are dis-
played in Figure 1A. Whole-brain hemispheres are presented
in Figure 1B. Significant differences were observed between con-
trol and AD groups with [18F]flortaucipir, [18F]MK6240, and
[18F]PI2620 (Supplemental Fig. 2).

Head-to-Head Comparison of [18F]Flortaucipir, [18F]MK6240,
and [18F]PI2620 Binding in Prefrontal Cortex, Hippocampus,
and Cerebellum
We observed significant differences between control and AD

groups in the prefrontal cortex for [18F]flortaucipir (t 5 4.26, P 5
0.001), [18F]MK6240 (t 5 6.38, P , 0.0001), and [18F]PI2620
(t 5 6.37, P , 0.0001) (Fig. 2A). Significant differences were
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also detected between control and AD groups in the hippocampus
for [18F]flortaucipir (t 5 3.95, P 5 0.0009), [18F]MK6240 (t 5
5.92, P, 0.0001), and [18F]PI2620 (t5 6.69, P, 0.0001) (Fig. 2B).
However, we found no difference between AD and control tissues
when assessed by [18F]flortaucipir (t 5 0.09, P 5 0.93),
[18F]MK6240 (t 5 0.93, P 5 0.36), and [18F]PI2620 (t 5 0.70,
P 5 0.49) in the cerebellar gray matter (Fig. 2C). When compar-
ing the prefrontal cortex–to–cerebellar gray matter ratios, we
observed significant differences for [18F]flortaucipir (t 5 4.38,
P 5 0.0006), [18F]MK6240 (t 5 6.23, P , 0.0001), and
[18F]PI2620 (t 5 6.51, P , 0.0001). The comparison of hippo-
campus–to–cerebellar gray matter ratios also revealed significant
differences for [18F]flortaucipir (t 5 4.03, P 5 0.0011),
[18F]MK6240 (t 5 5.22, P 5 0.0002), and [18F]PI2620 (t 5 6.48,
P , 0.0001) (Figs. 2D and 2E).
Correlation Between [18F]Flortaucipir and [18F]MK6240. A

high agreement between [18F]flortaucipir and [18F]MK6240 was
confirmed in the prefrontal cortex (R 5 0.934, P , 0.0001), hip-
pocampus (R 5 0.833, P , 0.0001), and cerebellum (R 5 0.777,
P , 0.0001) (Fig. 3). When conducting a subgroup analysis in AD
tissues only, we also found a strong correlation between [18F]flor-
taucipir and [18F]MK6240 in the prefrontal cortex (R 5 0.915,
P , 0.0001), hippocampus (R 5 0.737, P 5 0.006), and

cerebellum (R 5 0.818, P 5 0.001). Bland–Altman analyses
revealed substantial agreement between the radioligands, with low-
est agreement in the cerebellar tissues (Fig. 3, bottom).
Correlation Between [18F]Flortaucipir and [18F]PI2620. [18F]flor-

taucipir and [18F]PI2620 results were highly correlated in
the prefrontal cortex (R 5 0.922, P , 0.0001) and hippocampus
(R 5 0.792, P , 0.0001) but not in the cerebellum (R 5 0.271,
P 5 0.201) (Fig. 4). By performing a subgroup analysis in AD tis-
sues only, we also found a strong correlation between these radi-
oligands in the prefrontal cortex (R 5 0.920, P , 0.0001) and
hippocampus (R 5 0.620, P 5 0.032) but not in the cerebellum
(R 5 0.149, P 5 0.643). Bland–Altman analyses revealed substan-
tial agreement between radioligands, which again was lower in the
cerebellar tissues (Fig. 4, bottom).
Correlation Between [18F]MK6240 and [18F]PI2620. We

found strong correlations between [18F]MK6240 and [18F]PI2620
in the prefrontal cortex (R 5 0.987, P , 0.0001) and hippocampus
(R 5 0.957, P , 0.0001) but not in the cerebellum (R 5 0.352,
P 5 0.092) (Fig. 5). When conducting a subgroup analysis in
AD tissues only, we detected strong correlations between
[18F]MK6240 and [18F]PI2620 in the prefrontal cortex (R 5 0.980,
P , 0.0001) and hippocampus (R 5 0.927, P , 0.0001) but not in
the cerebellum (R 5 0.393, P 5 0.206). Bland–Altman analyses

TABLE 1
Demographic Characteristics of Heathy Control and AD Brain Tissues

Pathologic diagnosis Sex Age at death (y) Postmortem delay (h) Brain weight (g)

Control F 48 43.75 NA

Control F 78 19.75 NA

Control F 77 17.25 1,150

Control F 82 32.50 NA

Control M 76 20.50 1,320

Control M 60 7.25 1,350

Control F 74 11 1,365

Control M 71 76 1,250

Control F 90 13.37 1,050

Control F 81 29 1,275

Control M 91 6.75 1,070

Control M 69 12 1,225

AD M 63 15 1,165

Severe AD F 77 9.25 905

Severe AD M 76 8.5 1,240

Severe AD F 84 11.75 980

AD F 55 15.25 715

AD M 67 96 1,010

Severe AD M 92 13.25 1,200

AD M 66 8.5 1,075

Severe AD M 79 12.75 1,135

AD M 79 24.75 1,210

Severe AD M 76 24 1,005

AD M 73 26.25 1,120

NA 5 not available.
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revealed substantial agreement between radioligands (the highest
agreement between pairs of radioligands), which was also lower in
the cerebellar tissues (Fig. 5, bottom).

Gray Matter of Prefrontal Cortex, Hippocampus, and
Cerebellum in Control Tissues
Significant differences between prefrontal gray matter and hip-

pocampal gray matter were detected with [18F]flortaucipir and
[18F]PI2620. In contrast, there was no difference between these

regions with [18F]MK6240. Furthermore,
we observed significant differences
between prefrontal gray matter and cere-
bellar gray matter with [18F]MK6240 and
[18F]PI2620 but no differences with
[18F]flortaucipir. Finally, we found signifi-
cant differences between hippocampal
gray matter and cerebellar gray matter tis-
sues with [18F]flortaucipir, [18F]MK6240,
and [18F]PI2620. The comparison between
prefrontal cortex gray matter–to–cerebellar
gray matter and hippocampal gray matter–
to–cerebellar gray matter ratios revealed
significant differences for [18F]flortaucipir
and [18F]PI2620 but not for [18F]MK6240
(Supplemental Fig. 3).

Gray Matter and White Matter
in Cerebellum
Statistical analysis indicated no differ-

ences between cerebellar gray matter
and white matter control tissues with
[18F]flortaucipir and [18F]MK6240. In
contrast, we found significant differences
with [18F]PI2620 in the control and AD
tissues when comparing tracer binding in
the gray matter and white matter of the

cerebellum (Supplemental Fig. 4).

DISCUSSION

This study directly compared the binding properties of [18F]flor-
taucipir, [18F]MK6240, and [18F]PI2620 in the same postmortem
sections of human brain tissue. We report that binding in AD tissues
was significantly higher for [18F]MK6240 and [18F]PI2620 than for
[18F]flortaucipir. Additionally, binding in control brain tissue was
lower for [18F]MK6240 and [18F]PI2620 than for [18F]flortaucipir.

Taken together, these results suggest that
second-generation tau ligands are better at
discriminating controls versus late-stage AD
in vitro, supporting their use in vivo as PET
imaging agents.
Tau PET is increasingly used as a sec-

ondary outcome measure in disease-
modifying clinical trials (29–31). Because
AD is a neurodegenerative disease that pro-
gresses over the course of decades (32–34),
only small annual changes are expected to
be detectable using PET. Therefore, imaging
agents with high affinity and specificity
for their target are preferred for detecting
signals of disease progression and modifi-
cation. Our study provides evidence
that [18F]flortaucipir, [18F]MK6240, and
[18F]PI2620 are highly sensitive imaging
agents for the quantification of tau pathol-
ogy in AD but that [18F]MK6240 and
[18F]PI2620 have sensitivity superior to that
of [18F]flortaucipir for the presence of tau
tangles. These results agree with studies
showing that [18F]MK6240 and [18F]PI2620
have 3- to 5-fold higher affinities for tau
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FIGURE 1. Autoradiography images showing binding of [18F]flortaucipir, [18F]MK6240, and
[18F]PI2620 in prefrontal cortex, hippocampus, and cerebellum (A) and in whole-brain hemisphere (B)
of control and AD brains. CN5 control.
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and hippocampus-to-cerebellum (E) ratios. Significant differences between control and AD tissues
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tangles than does [18F]flortaucipir (10,12,13). In fact, recent cryo-
genic electron microscopy studies support distinct relationships
between tau imaging agents and tau fibrils described in this study
(35,36).
The selectivity of tau imaging agents also influences their inter-

pretation (37). In our study, we observed that [18F]flortaucipir had

higher levels of binding in control brains.
Specifically, in individuals without AD,
there was nearly a 200% difference in tis-
sue concentration between [18F]flortaucipir
and [18F]MK6240 or [18F]PI2620 in the
prefrontal cortex and a 150% difference in
the hippocampus. The higher levels of
binding in control brains result in a lower
effect size for differentiating between con-
trols and individuals with AD. Conse-
quently, this issue complicates establishing
thresholds of tau PET abnormality for
[18F]flortaucipir and reduces the useful-
ness of [18F]flortaucipir as an outcome
measure in clinical trials seeking to detect
subtle changes in tau PET. The source of
the off-target binding of [18F]flortaucipir
has often been speculated to be MAO-A.
Some in vitro studies have provided evi-
dence of MAO-A binding (22,23,38),
though the magnitude to which this off-
target binding confounds in vivo [18F]flor-
taucipir PET data is controversial (20,22).
It is also possible that off-target binding of
[18F]flortaucipir concerns several nonspe-
cific targets and is region-dependent (39).
Interestingly, a recent autoradiographic

study conducted by Aguero et al. revealed strong binding of
[18F]flortaucipir, [18F]MK6240, and [18F]PI2620 in cortical
regions containing tau tangles from AD brains, but no binding sig-
nal was detected for any of the 3 radioligands in control cases
(19). The use of ethanol in autoradiography washing protocols has
been reported to induce removal of weaker tracer off-target bind-

ing (20,21), often associated with MAO
proteins (20). However, the qualitative
comparison performed by Aguero et al.
yielded identical results for the 3 radioli-
gands even when avoiding methanol or
ethanol in fixation or washing steps. Simi-
lar off-target profiles were found for these
tracers exhibiting nonspecific binding to
neuromelanin, melanin, and brain hemor-
rhagic lesions and weak or no binding to
MAO-A and MAO-B enzymes (19). Auto-
radiography methodologies may differ
among studies on several factors (e.g.,
slice thickness; brain region; disease stage;
tracer concentration and molar activity;
and fixing, preincubation, incubation,
washing, drying, and imaging protocols),
which might contribute to inconsistent
results. The discrepancies from different
studies on [18F]flortaucipir off-target bind-
ing underscore the importance of a deeper
comparison of autoradiography protocols,
along with a larger number of inhibitors,
brain regions, and Braak tangle stages, to
allow for a better comprehension of tau
ligand binding properties for in vivo PET
imaging.
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FIGURE 3. Relationship between [18F]flortaucipir and [18F]MK6240 binding. (Top) Linear relation-
ship between [18F]flortaucipir and [18F]MK6240 in prefrontal cortex, hippocampus, and cerebellar
gray matter. Circles and squares indicate measurements of AD and control tissues, respectively. For
prefrontal cortex and hippocampus, linear relationship close to line of origin was observed. (Bottom)
Bland–Altman analysis assessing bias between [18F]flortaucipir and [18F]MK6240 uptake. Dashed
lines indicate limits of agreement. Cerebellum had largest difference between measurements.
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FIGURE 4. Relationship between [18F]flortaucipir and [18F]PI2620 binding. (Top) Linear relationship
between [18F]flortaucipir and [18F]PI2620 in prefrontal cortex, hippocampus, and cerebellar gray
matter. Circles and squares indicate measurements of AD and control tissues, respectively. For pre-
frontal cortex and hippocampus, linear relationship close to line of origin was observed. (Bottom)
Bland–Altman analysis assessing bias between [18F]flortaucipir and [18F]PI2620 uptake. Dashed lines
indicate limits of agreement. Cerebellum had largest difference between measurements.
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The present study provides a quantitative head-to-head compari-
son of [18F]flortaucipir, [18F]MK6240, and [18F]PI2620 in tau tan-
gle and cerebellar regions in AD brains compared with control
tissues in a large number of samples. Our findings agree with clini-
cal PET studies showing off-target binding of [18F]flortaucipir ver-
sus high selectivity for tau tangle regions of the second-generation
radioligands [18F]MK6240 and [18F]PI2620 (15,22,23,38).
Finally, when discussing selectivity, it is important to mention

that 3H- or 18F-labeled PI2620 has exhibited specific binding to
tau aggregates in non-AD tauopathies, though typically at lower
affinity than to AD-type tau (11,13,21,40). In addition, Varlow
and Vasdev (21) demonstrated that ethanol washing decreases the
background signal and washes away a portion of [3H]PI2620-
specific binding in chronic traumatic encephalopathy brain tissues.
This also points out the impact of autoradiography methodology
on some controversial results of tau PET tracers binding in non-
AD tissues (11,13,19,21,40).
In direct head-to-head comparisons, we observed strong relation-

ships between concentrations of [18F]flortaucipir, [18F]MK6240,
and [18F]PI2620 in postmortem human brain tissue. The strong
relationships between [18F]MK6240 and [18F]PI2620 are in line
with a recent competition binding study showing that these radioli-
gands have similar binding sites (11). Although we observed higher
effect sizes of [18F]MK6240 and [18F]PI2620 to differentiate
between AD and control brains, Bland–Altman analyses revealed
strong correlations between all z-scored tau PET imaging agents. It
is remarkable that for all 3 tau PET tracers, the largest SDs between
measurements were observed in the cerebellum, suggesting that
these tracers may have particular nonspecific binding profiles, as
tau tangle pathology is not observed in the cerebellum (1,2). Inter-
estingly, higher [18F]flortaucipir uptake in the cerebellum might
contribute to its lower dynamic range. Furthermore, using the cere-
bellum as a reference region for [18F]flortaucipir may contribute to

its smaller effect sizes when differentiating
between AD and non-AD groups. The
larger variance observed in the cerebellum
might not have significant implications for
cross-sectional diagnostic studies, which
typically report high performance of
[18F]flortaucipir (8); however, this larger
variance could be a confounding factor for
longitudinal studies and clinical trials
attempting to measure subtle tau PET
changes.
Our study also showed that in control

individuals, the prefrontal cortex, hippo-
campus, and cerebellum uptake relation-
ships were different for the 3 radioligands,
suggesting the regional differences in non-
specific binding. Further studies are needed
to assess the impact of these observations
when considering the cerebellum as a ref-
erence region. Additionally, the compari-
son between gray and white matter uptake
values in control and AD tissues demon-
strated different behaviors of the radioli-
gands. This finding suggests that using
white matter as a reference region (41)
may be less suitable for detecting longitu-
dinal tau PET change, since other factors
such as white matter off-target binding and

generation of radiometabolites might play a role.
Although autoradiography might present insights on the inter-

pretation of in vivo imaging, it is important to acknowledge cer-
tain limitations. First, the binding properties described in this
study, measured with autoradiography, do not perfectly recapitu-
late in vivo tau PET binding properties. For example, in vivo PET
signals using simplified semiquantitative methods can be influ-
enced by tracer delivery and washout (42). Second, the restricted
number of sampled brain regions also represents a limitation. Fur-
thermore, it is unknown to what extent tau PET imaging agents
can detect very small amounts of tau tangles in early Braak
regions. Because the present study assessed brain tissue samples
of individuals with advanced or severe AD, future studies should
evaluate tau PET autoradiography in milder AD cases. Finally, our
findings relate to total tissue uptake rather than specific binding.

CONCLUSION

The 3 radioligands showed comparable diagnostic properties to
assess tau aggregates in vitro. [18F]MK6240 and [18F]PI2620
exhibited higher binding to AD brain tissues than did [18F]flortau-
cipir. Additionally, [18F]MK6240 and [18F]PI2620 had greater
selectivity for tau tangles, displaying decreased uptake in control
brain tissue compared with [18F]flortaucipir. The excellent in vitro
binding properties of [18F]MK6240 and [18F]PI2620 support their
use in vivo as PET imaging agents for AD diagnosis.
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FIGURE 5. Relationship between [18F]MK6240 and [18F]PI2620 binding. (Top) Linear relationship
between [18F]MK6240 and [18F]PI2620 in prefrontal cortex, hippocampus, and cerebellar gray matter.
Circles and squares indicate measurements of AD and control tissues, respectively. For prefrontal
cortex and hippocampus, linear relationship close to line of origin was observed. (Bottom) Bland–
Altman analysis assessing bias between [18F]MK6240 and [18F]PI2620 uptake. Dashed lines indicate
limits of agreement. Cerebellum had largest difference between measurements.
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KEY POINTS

QUESTION: Do [18F]flortaucipir, [18F]MK6240, and [18F]PI2620
have similar in vitro binding properties in postmortem human brain
tissue?

PERTINENT FINDINGS: The uptake of [18F]flortaucipir,
[18F]MK6240, and [18F]PI2620 was evaluated by autoradiography
in control and AD brain tissues. The 3 ligands showed comparable
diagnostic properties to assess tau aggregates in vitro, with
significant differences between control and AD in whole brain,
prefrontal cortex, and hippocampus. [18F]MK6240 and [18F]PI2620
exhibited higher binding to AD brain tissues and greater selectivity
than [18F]flortaucipir.

IMPLICATIONS FOR PATIENT CARE: Our findings might provide
insights on ongoing initiatives to create a universal scale for tau
imaging studies.
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