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Salmonella: Quick Facts

• Facultatively anaerobic, Gm -, bacillus 
nonsporeforming, and motile 

• At least 4% of S. Typhimurium genome 
required for full virulence in mice (Bowe et al., 1998)

• Sources: water, soil, insects, animal feces, 
raw meats, factory or kitchen surfaces, etc.

• S. Typhimurium LT2: 4,857-kb chromosome 
and 94-kb virulence plasmid (McClelland et al., 2001)

– SPI’s: 1 & 2 are for invasion and intracellular 
replication, respectively

• Has been shown to infiltrate and replicate 
within tumors (Pawelek et al., 1997)



Aspirin (Acetylsalicylic acid)

• Salicylate drug 
– Analgesic

– Antipyretic

– Anti-inflammatory

– Anti-platelet

• Half-life
– 300-650mg dose: 3.1-3.2 hrs.,1g dose: 5 hrs.

• Dosage
– Adults: 300-1000mg, 4X’s daily (max. 8000mg)

– Toxic dose: >150mg/kg body mass

– Lethal dose: >500mg/kg body mass

http://images.google.com/imgres?imgurl=http://www.bodyofwealth.com/images/aspirin22.jpg&imgrefurl=http://www.bodyofwealth.com/entry/aspirin-may-turn-out-to-be-a-panacea-for-enlarged-prostate/&h=278&w=370&sz=15&hl=en&start=2&tbnid=QEQkIodVZJeGpM:&tbnh=92&tbnw=122&prev=


Current Expression Systems: 

Limitations

• Studying host-pathogen interactions

– Toxicity

– Side effects of inducers

– Leakiness 

– Cost of inducers

– Alteration or environmental conditions

• Not suitable for eukaryotic cells



Desirable Expression System

• In vivo

• Various stages of infection

• Different environmental conditions

• Negligible basal expression

• High induction ratio

• Non-expensive



Objectives

• Implement and validate a salicylate-

inducible cascade expression system to 

tightly regulate the in vitro expression of a 

heterologous gene carried by Salmonella

spp.

• Validate the same system in mice 

challenged with a fibrosarcoma.



How the system works



Salmonella spp. gene expression in 

culture medium



ASA & salicylate induced gene 

expression in infected cells

Each scale bar represents 50 µm.



Regulated Salmonella spp. gene 

expression in infected cell lines

The scale bar in picture (a.) represents 10 µm.



Flow cytometric analysis of cells from the spleen (a to c) and the mesenteric 

lymph nodes (d to f) from mice infected intraperitoneally with recombinant 

Salmonella carrying either pWSK29 (a and d) or pMPO15 (b, c, e, and f) 

under control of the regulatory cassette after induction.



Prokaryotic niche-specific 

expression in mice



Schematic and time-line of the 

experimental design



GFP expression in tumor cells 

recovered from mice

Intraperitoneally Intravenously



Expression of a Pro-drug 

Converting Enzyme in Tumor Cells



Schematic and time-line of the 

experimental design 



Salicylate-mediated in vivo

expression of cytosine deaminase 

(codA) in tumor cells using the 

cascade control circuit



Salicylate-mediated in vivo

expression of cytosine 

deaminase (codA) in tumor cells 

using the cascade control circuit



Macroscopic tumor sizes of treated 

(SL7207-4S2) (pMPO16) and PBS-

treated mice

Each scale bar in pictures (c and d) represents 10 mm.



Summary

• Tight regulation of expression of selected genes 

under the control of Pm in vivo and in the presence 

of an inexpensive inducer led to the activation of  

expression. 



Advantages

• Expression system
– Integrate additional cassettes under control of Pm

– Minimal metabolic burden

– High induction levels

• Salicylate 
– Rapidly absorbed

– Distribution in different tissues

– Short half-life

– Lack of toxicity at therapeutic doses 

– Cheap



Questions to be Addressed

• What is the efficiency of the technique in 
humans?

• What is the fate of the bacteria within the 
tumor?

• Are the bacteria subjected to an immune 
response within the tumor?

• What is the effect of colonizing bacteria 
and cytosine deaminase expression in 
systemic sites?
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Happy Holidays!!!




