
 Tumor vascular disruption by oncolytic vaccinia in humans 

Supplementary Methods 

Rabbit GLP toxicology study 

A toxicology study in compliance with Good Laboratory Practice Regulations of the United 

States FDA (21CFR part 58), with the OECD Principles on Good Laboratory Practice and 

Testing Facility Standard Operating Procedures was performed in non-tumor-bearing New 

Zealand White rabbits. Rabbits received either three weekly IV infusions of JX-594 at a dose of 

3 x 106 pfu/kg or 3 x 107 pfu/kg (the highest IV dose administered to humans). Rabbits receiving 

a single IV infusion of 3 x 107 pfu/kg were also evaluated. Body weight was monitored prior to 

dosing, daily and at termination. Clinical observations were recorded at least once daily through 

Day 7 and twice weekly thereafter. Blood was collected from each rabbit on Days 0, 3, 7, 17, 21, 

and 44 for determination of standard clinical pathology parameters (hematology, coagulation, 

clinical chemistry). Single-dose animals were sacrificed on Day 3, Day 7, Day 21 or Day 44. 

Multiple-dose animals were sacrificed on Day 17 or Day 44. Gross necropsies were performed 

on all rabbits, and organs were weighed. Tissues designated for histopathology were collected, 

and fixed in 10% neutral buffered formalin, sectioned at 3-5 µm, embedded in paraffin and 

stained with hematoxylin-eosin. Sections were evaluated by a board-certified veterinary 

pathologist.  

Contrast Enhanced Ultrasound Imaging of Tissue Perfusion 

BALB/c mice (female, 8-10 weeks) were implanted with 1 x 105 4T1 cells (ATCC) 

subcutaneously on the hind limb. Tumors were allowed to form (7-10 days until tumors were 

approximately 100mm3). Mice were then treated intravenously with 1 x 108 PFU of WR.TK- 

(Vaccinia strain WR with a deletion in the viral thymidine kinase gene; strain WR was used in 

these experiments as it is better able to replicate in mouse cell lines relative to Wyeth) (n=3 per 
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group, experiment repeated three times). At times immediately prior to treatment or 48h after 

treatment, mice underwent contrast-enhanced ultrasound imaging of vasculature and perfusion 

within the tumor and the surrounding tissue. Mice were anesthetized (2% isoflurane) and their 

tail vein cannulated. Ultrasound imaging was performed using a Vevo770 small animal 

ultrasound system with an RMV704 scanhead (VisualSonics). The scanhead was placed over a 

pre-marked position covering the tumor and surrounding tissue and imaging data collected 

before and during intravenous injection of 100ul of Vevo MicroMarker Non-Targeted Contrast 

Agent (VisualSonics). Tumor perfusion was determined as rate of grayscale intensity change 

(accumulation of contrast agent in the region of interest) per second over the first 5 seconds after 

systemic delivery of non-targeted contrast agent. Perfusion rates were determined for different 

regions of interest (tumor and non-tumor) and calculated using the Vevo software 

(VisualSonics). Statistical analysis of perfusion changes utilized the Student’s T-test. 

Contrast Enhanced Ultrasound Imaging of Tissue Perfusion 

At times immediately prior to treatment or 48h after treatment, mice underwent contrast-

enhanced ultrasound imaging of vasculature and perfusion within the tumor and the surrounding 

tissue. Mice were anesthetized (2% isoflurane) and their tail vein cannulated. Ultrasound 

imaging was performed using a Vevo770 small animal ultrasound system with an RMV704 

scanhead (VisualSonics). The scanhead was placed over a pre-marked position covering the 

tumor and surrounding tissue and imaging data collected before and during intravenous injection 

of 100ul of Vevo MicroMarker Non-Targeted Contrast Agent (VisualSonics). Tumor perfusion 

was determined as rate of grayscale intensity change (accumulation of contrast agent in the 

region of interest) per second over the first 5 seconds after systemic delivery of non-targeted 

contrast agent. Perfusion rates were determined for different regions of interest (tumor and non-
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tumor) and calculated using the Vevo software (VisualSonics). Statistical analysis of perfusion 

changes utilized the Student’s T-test. 

Immunohistochemistry in murine tumor model 4T1 

Balb/c mice with 4T1 tumors as before were sacrificed prior to or 48h after intravenous VV.TK- 

treatment (as above) or PBS (n=3 per group). Tumors were recovered post-mortem and fixed in 

2% paraformaldehyde before being flash frozen for immunofluorescence histochemical staining. 

Tumor sections were stained with rat anti-mouse CD31 (BD Pharmingen) and rabbit anti-rat 

texas red secondary (Abcam, Cambridge, MA), as well as polyclonal anti-vaccinia FITC 

conjugated antibody (Abcam, Cambridge, MA). At least 5 sections were analyzed from each 

tumor and multiple (at least 10) fields of view examined by fluorescence microscopy for each 

section. For hypoxia assessment, hypoxia was determined using Hypoxyprobe (Hypoxyprobe, 

Inc.) according to manufacturer’s guidelines, with Hypoxyprobe injected intravenously 15 

minutes prior to animal sacrifice and counterstained in sections post mortem. Sections were 

photographed blinded at 200X magnification. Positive staining was quantified using the Volocity 

software (Improvision).  


