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Physiological organization of immune response based on the homeostatic mechanism of matrix
reprogramming: Implication in tumor and biotechnology
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t is accepted that the immune system responds to pathogens with activation of antigen-independent innate and antigen-

dependent adaptive immunity. However many immune events do not fit or are even inconsistent with this notion. The
existing model of immune response does not explain how the immunity recovers the homeostasis. A new homeostatic model of
the immune response was developed. This model consists of four units: A sensor, a regulator, an effector and a rehabilitator. The
sensor, macrophages or lymphocytes, recognize pathogenic cells and generate alarm signals. The regulator, antigen-presenting
cells, Tregs and myeloid-derived suppressor cells, evaluate the signals and together with sensor cells program the effector.
The effector, programmed macrophages and lymphocytes, eliminate the pathogenic cells. The rehabilitator, M2 macrophages
restrict inflammation, provide angiogenesis and reparation of tissue damage, and restore the homeostasis. We suggest the
terms “immune matrix” for a biological template of immune responses to pathogens and “matrix reprogramming” for the
interdependent reprogramming of different cells in the matrix. In an adequate immune response, the matrix forms a negative
feedback mechanism to support the homeostasis. The cellular and phenotypic composition of a tumor immune matrix (“matrix
signature”) was defined. A tumor abnormally programs 1) the sensor, macrophages, to a protumor M2 phenotype by secreting
anti-inflammatory cytokines, 2) the regulator, Tregs, to the protumor Treg phenotype using chemokines, TGF-f3 and normal
antigens, and 3) the effector, lymphocytes and macrophages, using M2 macrophages and Tregs. Besides, tumor reprogramed
M2 macrophages begin performing their “rehabilitation” functions; they attenuate inflammation and activate angiogenesis in
the presence of tumor, but not after elimination of it. This “mistake” of M2 macrophages induces protumor programs. Thus
tumor reprograms the homeostatic negative feedback mechanism of matrix into a pathogenic positive feedback mechanism.
M2 macrophages play a key role in this transformation. Therefore, macrophages are an attractive target for biotechnology.
Based on our hypotheses, we are developing a cell biotechnology method for creation of macrophages with a stable antitumor
phenotype. We have shown that such macrophages almost doubled the survival time of mice with tumor.
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