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Materials and Methods

Animals

Experiments were performed in adult male C57BL/6 mice (control n= 12, body weight = 26.00
*+ 5.34 g; LPS-treated n = 10 body weight=27.27 + 5.84), bred in the Animal House of
Semmelweis University. Animals were allowed free access to food and water and maintained
under temperature, humidity and light-controlled conditions. All procedures were conducted in
accordance with the ARRIVE guidelines and the guidelines set by the European Communities
Council Directive (86/609 EEC) and approved by the Animal Care and Use Committee of the

IEM and the Semmelweis University (XIV-1-001/29-7/2012).

Systemic Inflammation
The systemic inflammation was induced by 3.3 mg/kg body weight of LPS (serotype: 0111:B4,
Sigma-Aldrich, St. Louis, MO, USA, L4391). The injection was administered 4 h before the

scans via tail vein injection.

[*2°I]CLINME preparation

CLINME molecules (precursor synthesis by Progressio’s own process) were radiolabeled using
195.7 MBq [*?°I]Nal by the classic chloramine-T radiolabeling. Freshly prepared 90 ul 0.3 M
phosphate buffered saline (PBS), 60 wl 2mg/ml chloramine-T (Sigma-Aldrich, St. Louis, MO,
USA), and 30 ul 0.05 M CLINME (Progressio Budapest, Hungary) were mixed and incubated
for 10 min at 90°C. The labeling reaction was stopped by 60 ul 0.1 M Na2S203 (Sigma-Aldrich,
St. Louis, MO, USA) and purified via Sep Pak plus C18 (Waters Corporation, Massachusetts,
USA). The final product was released after the successful HPLC quality control procedure
(radiochemical purity > 95%). The specific activity of the product was 28.00 GBg/mmol, the

activity concentration was 50.00 MBg/ml and the radiochemical purity was 95%.



In vivo imaging protocol

Mice were anesthetized with isoflurane strictly adhering to our protocol in all cases (3.5-4 %
induction and then reduced to 1.52 % for maintenance of anesthesia during scanning). Before
imaging 30.63 * 5.04 MBq (mean+SD) of [**"Tc]JHMPAO (specific activity: 7.33 GBg/mg
according to the manufacturer, Medi-Radiopharma Co Ltd. Erd, Hungary) and 1.92+0.03 MBq
(mean+SD) of ultrapure [*?°I]liomazenil (specific activity: 21.00 GBg/umol, radiochemical
purity: 96.50% Nuclear Physics Institute, Rez, Czech Republic) were administered
intravenously. Immediately before [*%I]iomazenil administration 5 mg/kg body weight of
neostigmine (Sigma-Aldrich, St. Louis, MO, USA) was administered intravenously and 14
mg/kg body weight of potassium perchlorate (Sigma-Aldrich, St. Louis, MO, USA) was
injected subcutaneously. Regional SPECT/computed tomography (CT) was followed by
intravenous [®F]FDG injection (7.27 = 3.41 MBq (mean#SD), specific activity: >380.8
GBg/mg, radiochemical purity: 99.3%, Pozitron-Diagnosztika Kft. Budapest, Hungary ) for
PET studies. Finally anatomical T2-weighted magnetic resonance imaging (MRI) scans were
acquired for accurate atlas-based brain Volume of Interest (VOI) co-registrations (Fig. 1 b and
C).

For [*?']CLINME SPECT imaging, mice were anesthetized with isoflurane (3.5-4 %
induction and then reduced to 1.52 % for maintenance of anesthesia during scanning). Before
imaging 9.53+0.55 MBq (mean + SD) [*®'|CLINME was administered intravenously following
the subcutaneous injection of 14 mg/kg body weight of potassium perchlorate (Sigma-Aldrich,
St. Louis, MO, USA). Anatomical T2-weighted MRI scans were also acquired. SPECT
acquisition started 4 h following LPS injection (not illustrated on the time line). During the
acquisitions mice were placed in prone position in a dedicated mouse bed. Body temperature

was monitored and maintained at 37 £ 1 °C. Quantitative SPECT/CT images were obtained 4h



30min post injection.

SPECT/CT

The SPECT/CT (NanoSPECT/CT Silver Upgrade, Mediso Ltd., Budapest, Hungary)
measurements were performed with multi-pinhole mouse collimators with a system SPECT
resolution of 0.8 mm and the detection limit of a focal signal of 0.064 mm?3. The helical CT
scans were acquired with 55 kV tube voltage, 500 ms exposure time, 1:4 binning and 360
projections in 3 min. In the reconstruction 0.2 mm in-plane resolution and slice thickness were
set and Butterworth filter was applied. Head SPECT scanning was performed with 20 frames
per cycle and termination condition of 120 s per frame in a scan range of 26.8 mm resulting in
a 40 min scan. The detection peak energies were set to 24 keV in the case of 1-125 and 140 keV
in the case of Tc-99m with a 20% wide symmetric energy window for both nuclides. The
SPECT reconstruction was performed with 0.2 mm isovoxels while the field of view was
centered to the head. The results of SPECT measurements were quantified in units of
radioactivity measured per unit volume (MBg/ml). The radioactivity concentrations of the
segmented brain areas are presented as a ratio to the injected radioactivity concentration. Image
analysis of 3D SPECT volumes of interest (VOIs) was performed with VivoQuant software
(inviCRO, Boston, US).

PET

Dynamic PET (nanoScan® PET/MRI, Mediso Ltd., Budapest, Hungary) data acquisition was
started preceding the [*®F]FDG injection and continued for 10 min post-[*F]FDG injection in
list mode. A 5 ns coincidence window and 400-600 keV energy window was applied in
94.7 mm scan range. A 3D expectation maximization (3D EM) PET reconstruction algorithm
(Mediso Tera-Tomo™) was applied to produce PET images including corrections for decay,

attenuation and scatter, dead time and randoms. Attenuation correction was based on automated



material map generation from MRI scout pairs [1]. After 8 iterations the reconstruction resulted
in images with 0.4 mm isovoxel size and 11 time frames of different lengths. The analysed
images of [*®F]FDG uptake were reconstructed from the last (11™), 180s long timeframe. These

images were used for [*®F]JFDG uptake measurements.

MRI
Magnetic resonance imaging measurements were performed on the same integrated PET/MRI
system as for the PET imaging. It is equipped with an actively shielded 450 mT/m gradient and
volume coils for both reception and transmitting. As anatomic imaging a T2-weighted fast spin
echo sequence was acquired with a three-dimensional acquisition scheme having a 42 mm?
axial field of view and 0.3 mm in-plane resolution, the same as the slice thickness. Imaging
parameters were: repetition time/echo time 2200/92.8 ms, 25 us dwell time and two excitations
resulting in a 35 min acquisition.

Brain segmentation into 3D volumes of interest (cerebrum — indicates the whole brain
without cerebellum -, cerebellum, cerebral cortex and hippocampus) was performed using a
connected threshold algorithm based on MRI image volumes in VivoQuant software (inviCRO,

Boston, US).

Ex vivo glutathione level measurements

The ex vivo glutathione measurements were performed by a Glutathione (GSH/GSSG/Total)
fluorometric assay kit (Biovision K264-100, Biovision, CA, US). After the euthanasia of
animals their brains were removed and stored in cold Glutathione Assay Buffer (Biovision, CA,
US) solution until the measurements. Before the tests the brains were homogenized and treated
with 6 N perchloric acid (PCA) and 6 N KOH. After the elimination of excess proteins from
the system by centrifugation the samples were reacted with OPA Probe (ortho-phthalaldehyde).
The fluorescent signal was detected at 420 nm by a NanoDrop™ 3300 fluorospectrometer

(Thermo Scientific, MA, US).



Immunohistochemistry
After terminal anesthesia animals were perfused transcardially with 4 % buffered
paraformaldehyde (PFA). Brains were postfixed in 10 % sucrose-containing 4 % buffered PFA
at 4°C for 24 h and cryoprotected in sucrose/ PBS. After fixation 25 um thick coronal brain
sections were cut out using a sliding microtome (Leica SM2010R, Leica Biosystems Nussloch
GmbH, Nussloch, Germany). After washing in PBS for 2 x 10 min at room temperature the
free-floating brain sections were incubated in a PBS solution containing 2 % NDS (Normal
Donkey Serum, The Jackson Laboratory 017000-121), 0.3 % Triton X100 and 20 mM sodium
azide for 60 min at room temperature. Sections were incubated with rabbit anti-P2Y12 1:500
(AnaSpec Inc. Campus Drive, Fremont, CA 94555) and rat anti-mouse CD45 1:250 (Bio-Rad
AbD Serotec, Kidlington, UK) primary antibodies followed by fluorochrome-conjugated
donkey anti-rat Alexa594 and donkey anti-rabbit Alexa488 antisera (1:500, Thermo Fisher
Scientific, Waltham, MA, USA).

After mounting and cover-slipping 6 pictures were taken of 3 serial sections
(2 images/section) of each selected brain region (parietal cortex, cerebellum and hippocampus)
with an Axiovert 200M inverted microscope (Zeiss). On the pictures, resting (highly ramified,
P2Y 12+ cells with low CD45 signal [2-5]) and activated (P2Y 12+, CD45i0w ramified cells with
thickened processes and enlarged body) microglia cells were counted. Blood-derived
leukocytes (CD45-positive, round shape cells with predominantly perivascular location) [4, 5]

were excluded from analysis.

Results



Fig. 1 Dynamic ['®F]FDG PET time-activity curves of the LPS treated and Control animals.

(SUV: standardized uptake value). FDG uptake was calculated from frames reconstructed in

the linear phase of the tracer uptake curve.
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Fig. 2. Scatter plots of tracer uptakes in different brain regions of Control and LPS treated mice.




Linear trend lines were fitted on the data. The coefficient of determination (R?) is shown above

the lines.
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b. [*F]FDG SUV plotted against [*®I]lomazenil/[**"Tc]JHMPAQO uptake ratio
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c. [***1]lomazenil/[*®*™Tc]HMPAO uptake ratio plotted against [**"Tc]JHMPAO uptake
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Ex vivo glutathione level measurements

The ex vivo Glutathione Fluorometric Assay Kit studies did not show any difference in the
measured GSH, GSSG and total glutathione levels between the LPS-treated and the control

group. The ratio of GSH/total glutathione and GSH/GSSG did not differ significantly.
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