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 Bladder cancer (BC) is one of the most common 

malignancies worldwide. Like other cancers, BC can produce 

the enzyme indoleamine 2,3-dioxygenase-1 (IDO1), which, by 

modulating the immune system, protects the tumor and 

promotes its progression. When IDO1 is present, it depletes 

tryptophan from the microenvironment, producing kynurenine 

metabolites. This situation blocks the local immune response, 

but does not affect the IDO1-producing cell itself. The 

mechanisms behind this resistance remain unclear, although 

there is evidence that stores are generated by the enzyme 

tryptophanyl-tRNA synthetase (WARS), which carries tRNA 

with the amino acid, ensuring protein synthesis and cell cycle 

progression.   

 The aim of this study was to investigate whether the 

expression of IDO1 and WARS is associated with BC staging.   
 

 For this study, bladder cancer (BC) samples from 165 

patients were analyzed, including 88 with non-muscle invasive 

bladder cancer (NMIBC) and 77 with muscle-invasive bladder 

cancer (MIBC). The expression of IDO1 and WARS was 

assessed by immunohistochemistry in tumor and inflammatory 

cells. For this, anti-IDO1 and anti-WARS antibodies were 

standardized in our laboratory using placental tissue as a 

positive control. After determining the optimal dilution and 

nonspecific blocking, a score of 0 to 2 was adopted: 0 for no 

positivity, 1 for staining in less than 50% of the tissue, and 2 

for staining above 50%. Based on the scores, correlation and 

chi-square analyses will be performed, comparing the 

expression of the enzymes with staging. 

 It is possible that the enzymes IDO1 and WARS play a 

role in the pathophysiology of BC and have predictive value in 

the staging of the disease. The study is ongoing for further 

clarification.   

 

Figure: Score on TMA slide markings, immunohistochemistry with the Anti-WARS antibody. A Score 

0 for tumor cells and Score 0 for inflammatory cells. B Score 1 for tumor cells and Score 1 for 

inflammatory cells. C Score 2 for tumor cells and Score 2 for inflammatory cells. 

.  

The association of IDO1 and WARS with bladder cancer 

suggests that these enzymes play complementary roles in the 

disease's pathophysiology. While IDO1 promotes 

immunosuppression, WARS appears to act as an adaptation 

mechanism for tumor cells to ensure their survival and 

proliferation. Thus, these enzymes may represent promising 

targets for therapeutic strategies, especially in the early stages 

of the disease. 

Table: Expression of IDO1 and WARS in NMIBC and MIBC. Qui-square 

demonstrated significant association 
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 Main result: The high expression of IDO1 predicts 

MIBC, whereas high expression of WARS predicts NMIBC. 
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