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Construction of dlCR2 Ren 
dlCR2 Ren was constructed as follows: the E1 region of dl922-947 was PCR amplified 

between nucleotides 421 – 3549 using the primers 5’-atttgcggccgcgggtcaaagttggcgtttta 

(forward) and 5’-cggctcgagcacgcccacacatttcagta (reverse; regions of adenoviral homology 

underlined).  The resulting fragment was cloned as a NotI/XhoI fragment into pShuttle 

(donated by the lab of Dr B. Vogelstein), which contains nucleotides 1-480 and 3534-5790 of 

the adenovirus type 5 genome (Reference 30 in main text).  The resulting plasmid, pShuttle 

dlCR2, was sequenced in its entirety.  Next, using the primers 5’-

gtcgacaaatgagtcttcggacctcgcgggggccgc (forward) and 5’-

gtcgacggatccttatcgattttaccacatttgtagagg (reverse; SalI sites underlined), a 1998 b.p. 

fragment was amplified from phRG-TK (Promega, Southampton, UK), encoding the 

thymidine kinase promoter of HSV1, a synthetic Renilla luciferase gene codon-optimised for 

mammalian transfection systems and SV40 late poly A region.  This fragment was cloned 

into pcDNA3.1 TOPO (Invitrogen, Paisley, UK), sequenced and subcloned into the SalI site 

of pShuttle dlCR2 to create pShuttle dlCR2 Ren.  dlCR2 Ren was created by linearising 

pShuttle dlCR2 Ren with PmeI and recombining it with pAd Easy1 in electrocompetent E.coli.  

Virus was rescued following transfection of the recombinant plasmid into 293 cells, followed 

by amplification in 293 cells and purification using double density CsCl ultracentrifugation.  

Because dlCR2 Ren was generated using pAd Easy1, it is also deleted in the E3 region, 

corresponding to nucleotides 28130 – 30820 of the adenovirus type 5 genome.  In vitro 

bioluminescence was measured in 2x104 cells following addition of 300µl 3µg/ml 

coelenterazine e and imaging for 30s using a Xenogen IVIS Imaging System 100 system 

(Xenogen, Alameda, CA, USA).  Viruses with the Renilla cassette in both forward and 

reverse orientation were generated, but the reverse orientation virus gave higher 

luminescence in transfected cells (data not shown). 

 



PET imaging 
Once subcutaneous IGROV1 xenografts reached approximately 100 mm3, mice were 

allocated to one of size-matched five groups: imaging with no treatment, imaging 48 hours 

after a single intratumoural injection of Ad LM-X or dl922-947 (1 x 1010 particles in 50 µl PBS 

for both viruses) or imaging 168 hours after a single intratumoural injection of Ad LM-X or 

dl922-947 (dose as before).  Anaesthesia was induced with isofluorane/O2/N2O and the tail 

veins cannulated.  The animals were placed on a thermostatically controlled (37°C) bed and 

positioned prone in a dedicated small animal PET scanner (quad-HIDAC; Oxford Positron 

Systems, Weston-on-the-Green, UK).  A bolus injection of [18F]FLT (2.96-3.7 MBq; 80-100 

µCi) was administered via the cannula.  Dynamic emission scans were acquired in list-mode 

format over 60 min.  The acquired data were sorted into 0.5 mm sinogram bins and 19 time 

frames (0.5 x 0.5 x 0.5 mm voxels; 4 x 15 s, 4 x 60 s, and 11 x 300 s) for image 

reconstruction, which was performed by filtered back projection using a two-dimensional 

Hamming filter (cut-off 0.6).  The image data sets obtained were transferred to a SUN 

workstation (Ultra 10; SUN Microsystems, Santa Clara, CA, USA) and visualized using the 

Analyze software (version 6.0; Biomedical Imaging Resource, Mayo Clinic, Rochester, MN, 

USA).  Cumulative images comprising of 0-1 and 30-60 min of the dynamic data were used 

for visualisation of radiotracer uptake and to define the regions of interest (ROIs) on heart 

and tumours, respectively.  ROIs were defined on five tumour and five heart slices (each 0.5 

mm thickness). The slices were averaged for each tissue at each of the 19 time points to 

obtain a time versus radioactivity curve (TAC) for the tissues.  Tumour TAC was normalized 

to that of heart at each time point to obtain the normalized uptake value (NUV). The [18F]FLT-

PET data from heart was used for normalizing tumour data because it comprises mainly 

blood radioactivity.  The NUV at 60 min post injection (NUV60), the area under the NUV curve 

(AUC), calculated as the integral of NUV from 0-60 min, and the fractional retention of tracer 

(FRT) at 60 min relative to that at 2.5 min were used for comparisons. 

 

 
 


