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ABSTRACT 

 

Neutrophils provide rapid innate immune functions in various dis- eases. However, tumor-

associated neutrophils (TANs) and neutrophils elastase (NE) can either promote or suppress 

tumor growth via tumor-microenvironment crosstalk. We developed and analyzed a 

mathematical model to address the critical question of how NE affects the phenotypic 

switches between N1 and N2 TANs and tumor growth patterns in a tumor microenvironment. 

We ana- lyze dynamics of TANs and tumors in response to various biochemical stimuli 

including NE, TGF-β, and IFN-β. Several optimal anti-tumor strategies in- cluding DNase I 

were developed in an effort to slow down tumor growth. The model predictions were in good 

agreement with experimental data. A positive correlation between the N2-to-N1 ratio and 

tumor progression were observed. The mathematical model also predicts the various growth 

patterns of a tumor in several key parameter sets.  
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Tables and figures must be integrated with the text and numbered consecutively with Arabic 

numerals in the order in which reference is made to them in the text of the paper.  It is 

recommended to place figures and tables at the top or the bottom of a page.  The captions of 

tables and figures have to be placed above tables and below figures, respectively.  There is no 

blank space between the caption of a table and the table, and one blank space between a figure 

and its caption.  A table or a figure is referred to in the text as Table 1 or Figure 1, respectively, 

and presented as follows: 
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Figure 1. The first figure in the paper 
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