New pathogen-specific immunoPET/MR tracer for molecular
imaging of a systemic bacterial infection

Supplementary Material
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Supplemental Figure 1: Mice were infected with 1x10° CFU (low dose)
or 5x10* CFU (high dose Y enterocolitica or treated with PBS and analyzed
one to three days post infection for uptake of (a) drinking water and (b)

food uptake per mouse per day (n = 5; mean +/- SEM; ANOVA /Sidak’s
multiple comparison test).
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Supplemental Figure 2: Coronal ["*F]FDG PET and fused PET and MR images (Fusion)
from PBS treated control, low and high dose infected mice 1, 2 or 3 d.p.i. Arrows indicate
the position of the spleen.
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Supplemental Figure 3: Maximum intensity projections (MIP), coronal
[*Cu]NODAGA-YadA PET and fused PET and MR images (fusion) from
PBS treated control, low and high dose infected mice one to three d.p.i. Administration
of polyclonal non-radiolabeled antibody YadA 3 h prior the injection of the
[**Cu]NODAGA-YadA (blocking YadA) or administration of the Aspergillus-specific tracer
[**Cu]NODAGA-JF5 (Control mAb) into high dose infected mice serving as controls.
Arrows indicate the position of the spleen of the mice.
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Supplemental Figure 4: Serum stability of the chelator conjugated antibody YadA. For
assessment of the serum stability, one volume of [*Cu]NODAGA-YadA (after clean-up
with a Bio-Spin 6 column) was incubated with three volumes of C57BL/6 serum at 37 °C.
Samples were removed after O h, 1 h, 3 h, 24 h and 48 h and immediately analyzed by radio-
HPSEC (A). Retention times for void volume, reference IgG and internal volume were 3.34
min, 5.67 min and 8.82 min, respectively. In addition, samples were run on iTLC-SG paper
with 0.1 M sodium citrate pH 5 and analyzed by autoradiography (B). The radiochemical
purity over time with these two methods is shown in (C). The analysis shows no signs of
proteolytic degradation, protein aggregation or copper transchelation to serum proteins over
the time of 48 h under these conditions.
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Supplemental Figure S: Specificity of NODAGA-labeled YadA antibody
Immunofluorescence analysis of Ye wild type strain (YadA™) or Ye YadA deficient
mutant strain (YadA") or E. coli expressing or not expressing YadA. Bacteria were stained
using either YadA antibody or NODAGA-YadA antibody followed by goat anti-rabbit
secondary antibody and counterstained with DAPI. Representative pictures of 2 independent
experiments are shown.



Supplementary Table 1: In vivo biodistribution of ['®F]FDG in PBS treated controls (group 1), low dose (group 2) and high
dose Y. enterocolitica infected mice. Averages and standard deviations are given for various organs from ROIs of the PET
images. Static 10 min PET scans were acquired 1, 2 and 3 d.p.i. Errors indicate one standard deviation. 10-12 MBq of

[®F]FDG was administered to each mouse.

[**FIFDG, %ID/cc (+ 1 SD)

Group  Acquisition  Spleen Liver Spine Brain Muscle
1 448 + 254 410 + 200 526 + 236 652 + 213 260 + 134
1 2 3.89 + 074 38 + 113 558 + 062 671 + 179 229 + 046
3 316 + 041 314 + 086 454 + 035 597 + 071 211 + 0.82
1 406 + 059 348 + 085 466 + 103 613 + 069 209 + 052
2 2 323+ 073 311 + 048 449 + 166 474 + 106 226 =+ 0.80
3 3.61 + 0.80 292 + 078 376 + 092 578 + 182 229 + 0.68
1 1218 + 2.66 610 + 141 712 + 113 1019 + 1.06 185 £ 041
3 2 1093 + 39 440 + 074 782 + 233 718 £ 097 299 + 0.68
3 9.89 + 383 406 + 103 834 =+ 175 641 + 142 3.04 + 0.66



Supplementary Table 2: Ex vivo biodistribution of organs of PBS treated control, low dose and high dose infected
animals. Enhanced [*®F]FDG uptake in spleens of the high dose infected mice is seen 3 d.p.i with significant differences to

the control and low dose infected animals.. Data are given as means £1 SD or as spleen-to-muscle ratios.

Low dose infected High dose infected
[18F]FDG PBS-treated mice mice mice
Organ (n=3) (n=10) (n=9)
Blood 12 + 0.2 1.0 + 03 0.6 + 0.2
Spleen 7.7 £ 1.1 6.7 + 2.1 22.8 + 6.1
Liver 23 + 05 2.8 + 1.0 4.1 + 1.2
Muscle 15 + 0.2 1.7 + 07 13 + 0.5
Spleen/muscle | 5.2 4.0 18.0




Supplementary Table 3: In vivo biodistribution of the Y. enterocolitica specific [**CuJNODAGA-YadA polyclonal antibody
in PBS treated control, low dose and high dose Y. enterocolitica infected mice. Administration of polyclonal non-
radiolabeled antibody YadA 3 h prior the injection of the [**Cu]NODAGA-YadA (blocking YadA) or administration of the A.
fumigatus specific tracer [**CuJNODAGA-JF5 (Control mAb) into high dose infected mice serving as controls. Averages
and standard deviations are given for various organs from ROIs of the PET images. Static 10 min PET scans were acquired
1, 2 and 3 d.p.i. Errors indicate one standard deviation. 12-14 MBq of the respective antibody was administered to each
mouse.

[**CuJNODAGA-YadA, %ID/cc (+ 1 SD)

Group Acquisition  Spleen Liver Spine Brain Muscle
1 756 + 098 995 + 168 317 £ 062 129 + 021 207 + 045
1 2 683 + 146 811 + 0.39 275 + 041 09 + 0.09 234 + 014
3 684 + 099 718 + 0.86 283 + 011 09 + 0.12 216 + 0.20
1 1130 £+ 1.68 10.19 = 1.30 369 £ 044 120 + 018 225 + 0.75
2 2 1115+ 119 9.03 + 118 292 + 083 107 + 020 252 + 0.33
3 1144 + 084 8.02 + 0.76 339 + 046 099 + 028 233 + 032
1 1260 £+ 137 938 =+ 047 412 + 051 115 + 0.03 229 + 0.32
3 2 1287+ 0.85 804 =+ 046 393 + 067 098 + 010 295 + 024
3 11.00 + 119 7.63 + 054 345 + 037 081 + 008 283 + 028
1 1050 £+ 094 1461 = 0.91 386 + 030 130 + 018 202 + 0.75
4 2 959 + 203 1108 + 141 321 + 088 100 + 015 207 + 0.33
3 883 + 133 895 + 0.60 294 + 023 083 + 023 220 + 0.32
1 739 + 067 1381 + 0.67 319 + 081 084 + 0.09 128 + 0.32
5 2 525 + 031 1067 + 111 247 + 015 054 + 005 1.47 + 024
3 430 + 039 978 <+ 045 219 + 028 060 = 005 1.29 + 0.28



Supplementary Table 4: Ex vivo biodistribution of the Y. enterocolitica specific [**CulNODAGA-YadA polyclonal
antibody in PBS treated controls, low dose and high dose Y. enterocolitica infected mice. Averages and
standard deviations are given for various organs. Spleens of low dose and high dose infected animals had
significantly higher uptake of the tracer compared to the control and blocking groups and confirmed the PET

findings. Errors indicate one standard deviation. 10-12 MBq of the respective antibody was administered to

each mouse.
[**Cu]NODAGA-YadA, %ID/g (+ 1 SD)

Organ Control Low dose High dose Blocking Control mAb JF5
Blood 19.9 + 1.6 179 + 24 133 £+ 12 170 + 55 9.1 + 0.3
Spleen 13.2 + 1.7 295 + 39 248 + 30 171 + 28 139 + 1.8
Spine 2.6 + 0.3 36 £ 05 42 + 0.3 37 + 03 25 + 0.1
Liver 7.1 + 0.9 100 + 11 109 £ 09 140 + 12 18.7 + 14
Heart 5.6 + 0.7 53 £ 07 49 £+ 0.7 64 <+ 14 4.3 + 04
Kidney 9.9 + 0.7 84 <+ 47 91 + 09 147 + 30 112 + 0.8
Stomach 2.9 + 0.6 34 £ 03 40 £+ 038 41 £+ 04 2.9 + 0.3
Colon 3.0 + 0.6 39 + 04 43 £+ 03 49 + 06 2.9 + 0.3
Muscle 18 + 0.2 20 £ 03 29 + 03 23 £ 05 1.3 + 0.1
Brain 0.5 + 0.1 05 £ 01 05 £+ 00 06 = 01 0.5 + 0.0




