“Sc-DOTA-Puromycin: uPET-imaging of protein synthesis
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Introduction: Puromycin is an antibiotic that inhibits
protein synthesis by competitive incorporation against an
aminoacyl-tRNA on the ribosome A-site'. Applying
pharmaceutical concentrations, premature proteins are
produced. Using lower concentrations Puromycin binds
specifically to the C-terminus of full-length proteins®.
The purpose of this study was to investigate whether
#4Sc-labeled Puromycin can be utilized for imaging of
protein synthesis in vivo using PET.

Figure 1: Structure of DOTA-NHCS-deoxyicytidine-puromy-
cin (DOTA-Pur).

Methods: DOTA-puromycin (DOTA-Pur) was synthe-
sized using a puromycin-tethered CPG support by the
usual protocol for automated DNA and RNA synthesis
following our design® (Figure 1). “Sc was obtained from
“Ti/**Sc-generator as described previously by Filosofov
et al. in 2010° The generator eluate was directly used
for labeling of DOTA-Pur at 95 °C for 20 minutes. The
reaction mixture was passed over a C-18 cartridge and
#Sc-DOTA-Pur eluted with ethanol. For pPET-studies
20-25 MBq of “*Sc-DOTA-Pur was administered to
tumor bearing rats via intravenous injection into a tail
vein and animals were scanned for 1 hour dynamically.
Specificity of the imaging was further validated by
dissecting the animals after the measurement and in vitro
blocking experiments using puromycin or cycloheximide
to block protein synthesis or ribosome activity,
respectively.

Results and Discussion: UPET-images of tumor bearing
rats showed significant tumor uptake of **Sc-DOTA-Pur
and a clear-cut tumor visualization (Figure 2). Obtained
data from biodistribution showed similar results with
prior  conducted  biodistribution and  protein-
incorporation studies. In both blocking experiments,
cellular uptake of “‘Sc-DOTA-Puromycin could be
totally blocked by blocking protein synthesis or
ribosome activity.

Figure 2: **Sc-DOTA-Pur accumulation in Walker carcinoma on
hind feet of CD-rats.

Conclusions: We demonstrated for the first time non-
invasive PPET-imaging of protein synthesis with a
puromycin-based radiopharmaceutical and the direct
correlation between cellular uptake of **Sc-DOTA-Pur and
protein synthesis.
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