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Tau PET tracers are expected to be sufficiently sensitive to track the
progression of age-related tau pathology in the medial temporal cortex.
The tau PET tracer N-(4-[18F]fluoro-5-methylpyridin-2-yl)-7-aminoimi-
dazo[1,2-a]pyridine ([18F]SNFT-1) has been successfully developed by
optimizing imidazo[1,2-a]pyridine derivatives. We characterized the
binding properties of [18F]SNFT-1 using a head-to-head comparison
with other reported 18F-labeled tau tracers.Methods: The binding affin-
ity of SNFT-1 to tau, amyloid, and monoamine oxidase A and B was
compared with that of the second-generation tau tracers MK-6240, PM-
PBB3, PI-2620, RO6958948, JNJ-64326067, and flortaucipir. In vitro
binding properties of 18F-labeled tau tracers were evaluated through the
autoradiography of frozen human brain tissues from patients with
diverse neurodegenerative disease spectra. Pharmacokinetics, metabo-
lism, and radiation dosimetry were assessed in normal mice after intra-
venous administration of [18F]SNFT-1. Results: In vitro binding assays
demonstrated that [18F]SNFT-1 possesses high selectivity and high
affinity for tau aggregates in Alzheimer disease (AD) brains. Autoradio-
graphic analysis of tau deposits in medial temporal brain sections from
patients with AD showed a higher signal-to-background ratio for
[18F]SNFT-1 than for the other tau PET tracers and no significant binding
with non-AD tau, a-synuclein, transactiviation response DNA-binding
protein-43, and transmembrane protein 106B aggregates in human
brain sections. Furthermore, [18F]SNFT-1 did not bind significantly to
various receptors, ion channels, or transporters. [18F]SNFT-1 showed a
high initial brain uptake and rapid washout from the brains of normal
mice without radiolabeled metabolites. Conclusion: These preclinical
data suggest that [18F]SNFT-1 is a promising and selective tau radio-
tracer candidate that allows the quantitative monitoring of age-related
accumulation of tau aggregates in the human brain.
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Misfolded tau aggregates are the neuropathologic hallmarks
of Alzheimer disease (AD). In the AD continuum, the progression
of tau pathology follows a stereotyped spatiotemporal pattern that
begins in the transentorhinal cortex and spreads to the entorhinal
and hippocampal cortices, lateral temporal lobes, and association
and primary sensory cortices (1). Pathologic tau aggregates are
associated with neuronal loss and cognitive decline in AD (2).
PET imaging with specific tau tracers provides spatiotemporal
information on the progression of pathologic tau burden in the liv-
ing brain and facilitates the precise assessment of disease severity,
patient enrollment, and prediction of therapeutic efficacy in
disease-modifying therapeutic trials (3).
Much effort over the past 10y has been focused on generating

radiotracers to visualize tau aggregates in vivo. We previously devel-
oped 18F-labeled 2-arylquinoline derivatives to image pathologic tau
aggregates in humans (3). One of these derivatives, [18F]THK-5351,
showed elevated tracer retention at sites susceptible to pathologic tau
burden in AD. However, the off-target binding to monoamine oxidase
B (MAO-B) limits the clinical utility of [18F]THK-5351 as a tau bio-
marker (4,5). Off-target binding issues have been noted in other first-
generation tau tracers that show high uptake in the basal ganglia and
choroid plexus even in normal control brains. To overcome this issue,
second-generation tau PET tracers such as [18F]RO6958948
([18F]RO948), [18F]PI-2620, [18F]MK-6240, [18F]JNJ-64326067
([18F]JNJ-067), and [18F]PM-PBB3 have been developed to reduce
off-target binding to monoamine oxidase (6). Clinical studies of these
radiotracers have demonstrated less off-target binding to MAO-B,
although several tracers still showed significant accumulation in the
choroid plexus. Additionally, the existing tau tracers are not suffi-
ciently sensitive to track the progression of early tau lesions. Large
antemortem PET-autopsy validation studies have revealed that
[18F]flortaucipir PET detected advanced tau pathology (Braak V–VI)
but was not sensitive in detecting early tau burden (Braak I–IV) (7,8).
To develop a novel tau tracer with high sensitivity and specificity to
tau pathology in AD, we performed the compound optimization of
imidazo[1,2-a]pyridine derivatives and developed N-(4-[18F]fluoro-5-
methylpyridin-2-yl)-7-aminoimidazo[1,2-a]pyridine ([18F]SNFT-1) as
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an optimized tau PET tracer (Fig.1). We directly compared the bind-
ing profile of [18F]SNFT-1 with that of other reported tau PET tracers
using human brain tissues from patients with a diverse disease
spectrum.

MATERIALS AND METHODS

Radiochemistry
Reference standards and their precursors were custom-synthesized or

synthesized in-house on the basis of patents or the literature. LogP values
were estimated by reversed-phase high-performance liquid chromatogra-
phy as described in the supplemental methods (supplemental materials are
available at http://jnm.snmjournals.org) (9). Radiolabeled compounds
were obtained through a microscale 18F-substitution reaction, as previously
described (10). Details of SNFT-1 and [18F]SNFT-1 syntheses have been
described elsewhere. Briefly, reactive [18F]fluoride was prepared using an
Oasis MAX (Waters) and a methanolic solution of the Kryptofix (Merck)
222–KHCO3 complex. After drying, each precursor was dissolved in
dimethyl sulfoxide (3 mg/mL). The vial was heated at 110�C–150�C in a
block heater. After radiofluorination, acid deprotection was performed to
remove the protecting groups. [18F]RO948 and [18F]PI-2620 were pre-
pared by reducing with iron powder to remove the nitro precursors. The
quenched solution was subjected to semipreparative high-performance liq-
uid chromatography (InertSustain C18 column, 7.63 150 mm and 5 mm;
GL Sciences, Inc.). The products were extracted from the collected frac-
tion with ethanol using a Sep-Pak tC18 Plus Light (Waters) cartridge and
diluted with appropriate buffers for biologic assays. All products were pro-
duced in more than 95% radiochemical purity, which was determined
using analytic high-performance liquid chromatography (InertSustain C18
column, 4.6 3 150 mm and 5 mm; GL Sciences, Inc.). The molar activi-
ties are presented in Supplemental Table 1.

In Vitro Binding Studies
[3H]THK-5351 was custom-synthesized by Sekisui Medical, Inc.

(molar activity, 2.96 TBq/mmol; radiochemical purity, 98.9%). [3H]Pitts-
burgh compound B (PiB) was obtained from American Radiolabeled Che-
micals, Inc. (molar activity, 2.96 TBq/mmol; radiochemical purity, 99%).
Competitive binding assays were performed as described previously (11).
[18F]florbetaben and [3H]PiB were used as radioligands for the amyloid
aggregates; [18F]MK-6240, [18F]SNFT-1, and [18F]PM-PBB3 were used

for 3-repeat/4-repeat (3R/4R) tau aggregates; [18F]fluoroethyl harmol was
used for recombinant MAO-A (M7316; Sigma-Aldrich); and [3H]THK-
5351 was used for recombinant MAO-B (M7441; Sigma-Aldrich). Corre-
lation analysis of tracer binding in an AD patient was performed as
described previously (5,11). The Sidak multiple-comparison test was used
to investigate statistical significance.

In Vitro Autoradiography, Histochemical Staining, and
Immunoblotting

The Ethics Committee of Tohoku University Graduate School of
Medicine approved this study, and all subjects gave written informed
consent. The demographic data of the postmortem brain samples are
shown in Supplemental Table 2. In vitro autoradiography of 18F-
labeled compounds was performed using unfixed frozen brain sections
as previously described (11,12). Quantitative tracer binding was evalu-
ated as the ratio of the region of interest to a region of white matter.
Detailed histochemical staining and immunoblotting are described in
the supplemental methods.

Receptor Binding Assays
Receptor binding screening assays were performed by Sekisui Med-

ical, Inc., to confirm the binding selectivity of [18F]SNFT-1 to tau.
Binding inhibition (%) was determined using competitive radioligand
assays against 60 common neurotransmitter receptors, ion channels,
and transporters as described previously (11,13).

Biodistribution, Small-Animal PET, and Metabolism Studies
on Mice

All animal experimental protocols were approved by the Laboratory
Animal Care Committee of the Tohoku University. Biodistribution
and metabolism were investigated after intravenous injection of
[18F]SNFT-1 into male ICR mice, as described previously (13,14).
Details on the metabolite analysis are described in the supplemental
methods. A small-animal PET study was performed as previously
described (15). Estimations of radiation and mass doses for humans
were based on biodistribution data as previously described (16).

Animal Toxicity Studies
Acute toxicity studies were performed on Sprague–Dawley rats and

ICR mice. A single intravenous dose of SNFT-1 was administered by
LSI Medience as previously described (11,13).

RESULTS

In Vitro Binding Studies
The results of the in vitro saturation

binding assay of [18F]SNFT-1 are shown
in Figure 2A. [18F]SNFT-1 bound with
high affinity to 2 binding sites on tau-rich
AD brain homogenates (high dissociation
constant, 0.6 nmol/L; high maximum number
of binding sites, 303pmol/g tissue; low disso-
ciation constant, 57.6nmol/L; low maximum
number of binding sites, 3,140pmol/g tissue).
The regional binding ratios of [18F]SNFT-1
in AD brain samples correlated strongly with
those of [18F]MK-6240 (Spearman r 5 0.97,
P , 0.0001) (Fig. 2B) and did not correlate
with those of [3H]PiB (Spearman r 5 0.28,
P 5 0.31) (Supplemental Fig. 1). The
regional binding ratio of [18F]SMBT-1 was
higher than that of [18F]MK-6240 in several
regions of the brain (Fig. 2C). In vitro com-
petitive binding assays were performed toFIGURE 1. Chemical structures of clinically evaluated 18F-labeled tau PET tracers and [18F]SNFT-1.
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compare the binding affinity and selectivity
of SNFT-1 with those of other reported tau
tracers for 3R/4R tau aggregates (Table 1).
SNFT-1 showed high affinity for 3R/4R tau
aggregates (half-maximal inhibitory concen-
tration [IC50], 0.84nM) but low binding
affinity (IC50 . 1,000nM) for MAO en-
zymes and amyloid aggregates. THK-
5351 and FDDNP showed high binding
affinity for MAO-B (THK-5351 IC50,
5.2 nM; FDDNP IC50, 6.5nM), and flortau-
cipir showed high binding affinity for MAO-
A (IC50, 8.8nM). The second-generation tau
tracers showed high selectivity for 3R/4R tau
aggregates, but PM-PBB3 showed moderate
binding affinity for amyloid aggregates (IC50,
12.8nM). To further characterize the binding
sites of tau PET tracers, in vitro competitive
binding to 3R/4R tau aggregates was exam-
ined using [18F]MK-6240, [18F]SNFT-1, and
[18F]PM-PBB3 as radioligands (Supplemen-
tal Fig. 1). [18F]SNFT-1 binding competed
with binding of MK-6240 and flortaucipir at
low nanomolar concentrations, and [18F]MK-
6240 binding competed with binding of
SNFT-1 and flortaucipir at low nanomolar
concentrations. [18F]PM-PBB3 binding did
not compete with binding of MK-6240,
flortaucipir, and SNFT-1 but partially com-
peted with binding of PiB (�80%; IC50,
88.9 nM), and PM-PBB3 competed with
the binding site of [3H]PiB (IC50, 9.9 nM).
The IC50 values of tau PET tracers deter-
mined using [18F]SNFT-1 correlated well
with those determined using [18F]MK-6240.

A B

C

FIGURE 2. (A) Saturation binding assay of [18F]SNFT-1 against inferior temporal brain homogenate
from patient with AD. (B) Correlation of binding ratio between [18F]SNFT-1 and [18F]MK-6240 against
AD brain homogenate (Braak VI). (C) Regional binding ratio of [18F]SNFT-1 and [18F]MK-6240 in AD
case. BmaxHi 5 high maximum number of binding sites; KDHi 5 high dissociation constant; NSB 5

nonspecific binding. *P, 0.05. ****P, 0.0001.

TABLE 1
LogP and Binding Affinities

Compounds HPLC LogP

Binding affinities

Tau aggregates* Amyloid aggregates MAO-A MAO-B

SNFT-1 1.34 0.84 .1,000 .1,000 .1,000

MK-6240 2.11 0.64 .1,000 .1,000 .1,000

PM-PBB3 2.00 28.4 (14.4 nM†) 12.8 .1,000 .1,000

PI-2620 1.34 1.32 .1,000 .1,000 .1,000

JNJ-067 2.38 1.07 .1,000 568 58.9

RO948 1.19 1.63 .1,000 .1,000 249

THK-5351 1.28 19.0 771 .1,000 5.2

Flortaucipir 1.65 0.28 .1,000 8.8 55.3

T808 1.96 2.16 .1,000 .1,000 .1,000

FDDNP 3.68 693 902 .1,000 6.5

*[18F]MK-6240 (2.3 nM) was used as radioligand.
†[18F]PM-PBB3 (2.5 nM) was used as radioligand.
HPLC 5 high-performance liquid chromatography.
Binding affinities are IC50 (nM).
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Receptor-binding screening assays also confirmed that no remarkable
interaction was detected between SNFT-1 and various receptors, ion
channels, or transporters (Supplemental Table 3).

In Vitro Autoradiography of Postmortem Human
Brain Sections
To further characterize the binding of [18F]SNFT-1 at early

stages of tau pathology in the human brain, in vitro autoradiogra-
phy was performed using medial temporal brain sections from indi-
viduals with low (II) and high (VI) Braak stages. [18F]SNFT-1
clearly visualized tau deposits in the entorhinal cortex brain sec-
tions with presentations of Braak stage II. Strong [18F]SNFT-1 sig-
nals were detected in the medial temporal cortex of Braak stage VI
brain samples. The spatial pattern of [18F]SNFT-1 binding was con-
sistent with that observed using tau immunohistochemistry (Fig. 3).
Similar to [18F]SNFT-1, other tau tracers ([18F]MK-6240,
[18F]PM-PBB3, [18F]PI-2620, [18F]RO-948, [18F]JNJ-067, and
[18F]flortaucipir) specifically bound to the area of tau deposition
(Fig. 3; Supplemental Fig. 2). [18F]PM-PBB3 showed greater bind-
ing in the uncus of the hippocampus than did the other tau PET

tracers (Supplemental Fig. 2). [18F]SNFT-1 and [18F]MK-6240
showed no remarkable binding in the choroid plexus, unlike the
prominent signal of [18F]PM-PBB3 in the choroid plexus (Fig. 3).
In contrast to the results from AD brain sections, no significant

binding of [18F]SNFT-1 was detected in progressive supranuclear
palsy brain sections, except in patient 6 (progressive supranuclear
palsy). Specific [18F]SNFT-1 signals in patient 6 corresponded
to tau immunohistochemistry (Fig. 4). Immunoblot analysis of
sarkosyl-insoluble tau in patient 6 showed 3 bands corresponding
to hyperphosphorylated full-length tau (60, 64, and 68 kDa)
detected using T46 (anti-tau C terminus) and 2 major bands
(60 and 64kDa) detected using RD3 (anti-three-repeat tau) (Fig. 4);
these results were consistent with those of AD, suggesting concomi-
tant binding in AD pathology. [18F]SNFT-1 showed no remarkable
binding to a-synuclein in the brain sections with presentation of
multiple-system atrophy or to transactivation response DNA-binding
protein (TDP-43) or transmembrane protein 106B (TMEM106B) in
the brain sections with presentation of frontotemporal lobar degener-
ation (FTLD), although TMEM106B aggregates were stained with
a fluorescent cross b-sheet ligand, BF-188 (Fig. 5).

Biodistribution and Metabolism of
[18F]SNFT-1 in Mice
[18F]SNFT-1 entered the brain immedi-

ately after being injected intravenously and
was rapidly washed out in mice without sig-
nificant defluorination (Fig. 6; Supplemental
Table 4). Estimation of [18F]SNFT-1 radia-
tion exposure was based on the biodistribu-
tion data of mice (Supplemental Table 5).
The resultant whole-body effective dose
equivalents were 14.1 mSv/MBq (male) and
17.5 mSv/MBq (female). [18F]SNFT-1 was
rapidly metabolized in mice. At 10min after
injection, only 8% of the parent [18F]SNFT-
1 remained in the plasma, whereas 2 polar
radiolabeled metabolites were observed. In
contrast, all radioactivity in the brain was
derived from the parent during the 10-min
period after intravenous administration
(Supplemental Fig. 3).

Animal Toxicity Studies
A single intravenous administration of

SNFT-1 at 1mg/kg, which is 100,000-fold
the intended clinical dose in humans,
caused no systemic toxicity in rats or mice.

DISCUSSION

We previously developed 18F-labeled
2-arylquinoline derivatives for imaging
pathologic tau aggregates (3). [18F]THK-
5351 PET studies showed prominent tracer
retention in both AD and non-AD brains
and nonnegligible tracer retention in the
basal ganglia and thalamus (17). Further
validation studies have shown that MAO-B
is an off-target binding site for [18F]THK-
5351, which limits the clinical utility of
[18F]THK-5351 as a tau biomarker (4,5).
However, [18F]THK-5351 PET studies have

FIGURE 3. Tau immunohistochemistry and in vitro autoradiograms of [18F]SNFT-1, [18F]]MK-6240,
[18F]PM-PBB3, and [18F]flortaucipir in medial temporal sections from cases presenting different
Braak stages (AD spectrum). AT8 5 anti-phosphorylated tau antibody; CA1 is the region in the
hippocampus circuit; FuG 5 fusiform gyrus; PHG 5 parahippocampal gyrus; PSP 5 progressive
supranuclear palsy; ROI5 region of interest; WM5 white matter.
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suggested that MAO-B is a promising target for the PET imaging of
reactive astrogliosis. Therefore, we developed [18F]SMBT-1 through
compound optimization of [18F]THK-5351 to reduce its binding affin-
ity for tau aggregates (11). We additionally performed lead optimiza-
tion of THK-5351 derivatives to generate a selective tau PET tracer
(18). The optimized tracer, [18F]SNFT-1, showed high binding affinity
and selectivity against pathologic tau aggregates in AD as evidenced in

the in vitro binding assay (dissociation con-
stant, 0.6nM) (Fig. 2). A head-to-head com-
parison of tau PET tracer performance in the
autoradiography of AD brains demonstrated
similar binding patterns among the tau PET
tracers. This finding was similar to that of
a previous comparative autoradiography
study of [3H]RO948, [3H]PI-2620, [3H]MK-
6240, and [3H]JNJ-067 (19). However, the
signal-to-background ratios differed between
the tracers (Fig. 3; Supplemental Fig. 2). The
signal-to-background ratio of [18F]SNFT-1 is
superior to that of second-generation tau tra-
cers. We performed comparative autoradiog-
raphy of tau PET tracers under the same
experimental conditions without using alco-
hols for the fixation and differentiation pro-
cesses because alcohols reduce nonspecific
radiotracer binding and enhance signal-to-
background ratio (20,21). Therefore, our
results are expected to accurately reflect the
binding properties of PET tracers under phys-
iologic conditions. These findings support
the superiority of [18F]SNFT-1 in detecting
early (Braak I–IV) tau pathology in the AD
continuum.
Recent innovations in cryoelectron micro-

scopy have revealed the atomic structure of
the tau PET ligand–tau aggregate complex,
identifying 2 major binding sites of PM-

PBB3 in the b-helix of paired helical filaments and straight filaments
and a third major site in the C-shaped cavity of straight filaments (22).
The competitive binding assay indicated that [18F]SNFT-1 shares the
binding sites with MK-6240 but not with PM-PBB3 (Supplemental
Fig. 1). The binding sites of PM-PBB3 were unique among the tau
PET tracers; nevertheless, [3H]PiB partially competed with the binding
sites of [18F]PM-PBB3 (IC50, 88.9nM). A study that originally used

BTA-1 (IC50, 379.1nM) reported similar
results (23). Additionally, recent autoradio-
graphic studies have demonstrated off-target
binding of PM-PBB3 to amyloid-b as evi-
denced by displacement with NAV-4694
(24,25).
[18F]flortaucipir PET studies have been

reported to recapitulate Braak stages that
follow stereotypic spatiotemporal patterns
(26,27). Autoradiography studies have
shown that [18F]flortaucipir binding corre-
lates well with tau immunohistochemistry
across different Braak stages (28). How-
ever, autopsy validation studies demon-
strated that [18F]flortaucipir PET could
detect advanced tau pathology (Braak
V–VI) but had low sensitivity for detect-
ing early tau burden (Braak I–IV) (7,8).
Here, [18F]flortaucipir was less sensitive in
detecting Braak stage II tau lesions than
was [18F]SNFT-1, possibly because of a
higher background signal. The presence of
the selective MAO-A inhibitor clorgyline
enhanced the signal-to-background ratio in

FIGURE 4. In vitro autoradiograms of [18F]SNFT-1 and tau immunohistochemistry against sections
presenting non-AD tauopathies. AT8 5 anti-phosphorylated tau antibody; NSB 5 nonspecific bind-
ing; PSP5 progressive supranuclear palsy.

FIGURE 5. In vitro autoradiogramsof [18F]SNFT-1, immunohistochemicalmarkers (a-synuclein, TDP-43,
and TMEM106B), and BF-188 staining against sections presenting multiple-system atrophy and TDP-43
proteinopathies.GRN5 progranulin gene;MSA5multiple-systematrophy;NSB5 nonspecificbinding.
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samples of early Braak stages (Supplemental Fig. 4), suggesting that
off-target binding of [18F]flortaucipir to MAO-A interferes with the
detection of Braak stage II tau pathology. Nevertheless, a recent study
reported that binding of [18F]flortaucipir to MAO-A does not affect
the PET signal in cortical target areas (29). Recent clinical studies on
[18F]MK-6240 have demonstrated early detection of tau aggregates in
the entorhinal cortex (30,31). The signal-to-background ratio of
[18F]SNFT-1 was equivalent to that of [18F]MK-6240, indicating the
potential usefulness of [18F]SNFT-1. Furthermore, [18F]SNFT-1 exhib-
ited little binding to the choroid plexus in vitro. [18F]PM-PBB3
showed high binding to the choroid plexus, which is consistent with
that observed in vivo (23). Second-generation tau PET tracers showed
less off-target binding to the basal ganglia but higher binding to the
skull or meninges in some individuals. Prediction of the in vivo off-
target binding of new PET tracers in humans based only on the results
of preclinical studies is challenging. Numerous factors, such as meta-
bolic, target, and methodologic issues, often hinder the successful
translation of the new tracers to clinical PET imaging. Future investi-
gations are needed to associate the in vitro and in vivo characteristics
of [18F]SNFT-1 binding and metabolism.
[18F]flortaucipir showed elevated tracer retention in regions that are

expected to harbor tau pathology in non-AD tauopathies such as pro-
gressive supranuclear palsy and chronic traumatic encephalopathy
(32,33). However, in vitro autoradiography studies have demonstrated
no significant specific binding in brain sections in non-AD cases
(32,34). Although most second-generation tau tracers do not bind to
non-AD tau aggregates, [18F]PI-2620 and [18F]PM-PBB3 have been
reported to detect non-AD tau aggregates (23,35). [18F]FDDNP,
which was the first reported PET tracer for imaging amyloid and tau
aggregates in AD brains (36), showed high binding affinity for MAO-
B (IC50, 6.5 nM). [18F]FDDNP PET studies have demonstrated ele-
vated tracer retention in the medial temporal lobe and neocortex in
AD and in sites susceptible to tau burden in progressive supranuclear
palsy and chronic traumatic encephalopathy (36–38), implying the
possibility of [18F]FDDNP binding to MAO-B. Here, [18F]SNFT-1
did not show specific binding in non-AD cases when concomitant
AD pathology was absent. Recently, in vitro head-to-head compari-
sons of 3H-labeled tau PET ligands, including [3H]MK-6240,
[3H]JNJ-067, [3H]GTP-1, [3H]CBD-2115, and [3H]PM-PBB3, were
reported in sections of postmortem amyotrophic lateral sclerosis brain
containing phosphorylated TDP-43 (24). No evidence of binding of
phosphorylated TDP-43 aggregates to any of the tau PET ligands
exists, nor did [18F]SNFT-1 bind to phosphorylated TDP-43 aggre-
gates in FTLD-TDP (Fig. 5). Recent cryoelectron microscopy analyses
identified TMEM106B as a novel protein filament in postmortem

brain tissues from various neurodegenerative conditions and normal
aging (39–41). A recent neuropathologic investigation reported that all
cases of frontotemporal dementia caused by mutations in the progranu-
lin gene showed high levels of TMEM106B aggregates (42); they are
present in a wide range of brain cell types, including the choroid
plexus epithelium, and correlate strongly with age, suggesting that
they are potential off-target substrates for tau PET tracers. The study
reported a lack of staining for any of the special histochemical stains
such as Congo red (42). However, a high density of thioflavin-
S–positive astrocytosis was previously observed in the superficial fron-
tal cortex of FTLD-TDP-A when stained with modified thioflavin-S
(43); they seemed to be TMEM106B aggregates because immunoreac-
tivity was highest in astrocytes (42). Here, a fluorescent b-sheet bind-
ing ligand, BF-188, stained TMEM106B aggregates in FTLD-TDP-A
(progranulin gene) (Fig. 5), whereas [18F]SNFT-1 showed no evidence
of binding with TMEM106B aggregates. Thus, [18F]SNFT-1 appears
to be a tau racer with high selectivity for paired-helical-filament tau.

CONCLUSION

[18F]SNFT-1 is a promising selective PET tracer candidate for
imaging tau aggregates in the AD spectrum. Future clinical studies
are needed to ascertain the utility of this tracer in vivo.
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KEY POINTS

QUESTION: What are the preclinical properties, such as specific
binding and off-target binding, of a newly generated tau
PET tracer, [18F]SNFT-1, compared with clinically applied
second-generation tau PET tracers?

PERTINENT FINDINGS: [18F]SNFT-1 possesses preferable
pharmacokinetic profiles and high affinity and high selectivity for AD
tau aggregates, with little nonspecific binding and off-target binding
compared with clinically applied second-generation tau PET tracers.

IMPLICATIONS FOR PATIENT CARE: Our results indicate the
potential use of [18F]SNFT-1 for sensitive and selective detection
of tau aggregates in humans.

A B

FIGURE 6. (A) Representative PET images of [18F]SNFT-1 at 0–2min
and 60–120min after its injection in normal mice. (B) Brain time–activity
curves after intravenous administration of [18F]SNFT-1 in normal mice (n5

4). qSUV5 quasi-SUV.
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