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2 RESULTS1 INTRODUCTION

While the use of bioluminescent proteins for molecular imaging is a powerful
technology to support our knowledge of complex processes, with the advent of
near infrared-labeling capabilities optical imaging can be pursuit with deeper tissue
penetration, a better signal to background ratio and a quicker image acquisition
without the need to inject substrates in preclinical oncology mouse models. This is
specifically important in orthoptic brain tumors, when the substrate concentration in
the tumor tissue might be influenced by the blood-brain barrier.
In our recent study, we validated the feasibility of stable or transient transduction of
human brain tumor cell lines and patient derived xenografts to determine tumor
load in an intracranial setting.
As a proof-of principle, we performed two experiments:
1) we compared the signal intensities and the corresponding caliper measurement
of bioluminescence and fluorescence in a subcu growing colon cancer cell line
HCT116.
2) we stably transduced the human glioblastoma cell line U87MG with an iRFP713
construct and followed tumor growth of intracranially implanted NSG mice.
In a next step, two Medulloblastoma PDX were transiently transduced with the
same construct 24h before intracranial implantation.
Tumor load was determined twice a week with the Pearl trilogy system (LiCor,
Germany) and animals were examined for neurological symptoms every day. Brain
tissue was collected when predetermined endpoints were reached. The tumor load
and localization was confirmed by H&E.

3 CONCLUSIONS & OUTLOOK
The comparison between non- transduced and transduced lines of one specific tumor model, revealed that 
the tumor growth was very similar in both settings. The tumor take rate was as well not affected. In the 
subsequent analyses we could show that the tumor load linearly correlated with the imaging signal. 
Moreover, the iRFP713 signal was stable post-resection of the tumor. Thus, it was possible to correlate the 
tumor load quantification via iRFP713-Protein expression and H&E within one slide. 
At the end of the study, over 90% of the tumor tissue were expressing the iRFP713 protein. The more 
general applicability for larger cohorts of mice (> 20) and drug testing experiments will be evaluated soon. 
We believe the superior optical properties of iRFP713 will be a valuable asset to overcome some of the 
complications inherent to imaging live animals and a powerful tool for preclinical drug development in 
clinically relevant mouse models of brain cancer.
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Figure 1. iRFP713 – generated via truncation and random mutagenesis from bacterial 
phytochrome RpBphP2. Requires biliverdin as a co-factor. Maturation time – 170min. 
High photostability. Quantum yield – 0,06. Ex/Em = 690nm/713nm. 34,6kDa.

Figure 2. comparison of bioluminescence and fluorescence. A clear correlation 
was observed for both detection systems. The correlation was better for iRFP713 
specifically when the tumor load increased over a threshold of 800 mm³. Of note, the 
signal/noise ratio of the iRFP713 was superior in comparison to the luc-system.

Figure 3. U87MG-iRFP713 growing intracranially in NSG mice. 
The signal was detectable at early stages of the tumor growth and 
stable during necropsy and in FFPE tissue

Figure 4. Two medulloblastoma PDX were transiently transduced with iRFP713 growing 
intracranially in NSG mice. The transient transduction was successfully executed and displayed 
the tumor load over the course of the experiment
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Figure 5. Confirmation of tumor load by patho-histology 
tumor load was confirmed by subsequent H&E stain of the 
fixed brain tissue
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