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Metastatic and unresectable bone and muscle sarco-

mas are uniformly fatal.  As such, the clinical man-

agement of these tumors is primarily through admini-

stration of palliative chemotherapy, which is highly 

toxic and only minimally beneficial. The lack of tar-

geted therapies available to treat sarcomas is a major 

unmet need in the field. Argininosuccinate synthase 1 

(ASS1) is the rate-limiting enzyme in the conversion 

of citrulline to arginine. In the absence of ASS1, ar-

ginine becomes an essential amino acid that must be 

delivered from the diet and/or derived from auto-

phagy, a catabolic process whereby a cell degrades its own components 

via lyzosomal activity.  We have determined that loss of ASS1 expression 

is a common event in sarcoma, with ASS1 expression lost in over 88% of 

sarcomas.  This observation suggests that sarcomas may be sensitive to 

arginine deprivation therapy, an approach that is readily testable by ad-

ministration of pegylated arginine deiminase (ADI-PEG20), an arginine – 

depleting enzyme. (continued on pg. 2) 
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One of the mouse tools available in our Core is the Col2-CreER
T
 mice 

developed by Susan Mackem of the NIH (Dev. Dyn. 2006, vol 235, 

2603-2612).  It can be used for the conditional deletion of cartilage-

specific genes in a temporal manner via tamoxifen administration.  This 

mouse model has been used by the Sandell laboratory to study the na-

ture of cartilage and endochondral bone formation on Site-1 protease 

(Mbtps1) ablation in postnatal mice (J Biol. Chem., 2011,vol. 286, 

29227-29240).  Some other examples of the use of this mouse model 

include its application for lineage tracing of chondroprogenitor cells in 

the Kronenberg laboratory (Dev. Cell, 2010, vol. 19, 329-344) and to 

analyze the pathogenic mechanism of multiple hereditary exostoses in 

the Yamaguchi laboratory (PNAS, 2010, vol. 107, 10932-10937). 

 (continued from pg. 1)  Further 

experiments revealed that 

ADI-PEG20 induced auto-

phagy in sensitive cell lines, 

which strikingly could then be 

triggered to undergo cell 

death when exposed to auto-

phagy inhibitors. This dual 

treatment strategy was further 

validated by the successful 

inhibition of human sarcoma 

xenografts growth in vivo. 
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