Figure 5.1 Rapid Diffusion of Membrane Proteins
The fluid mosaic model of cell membranes, described by Singer and Nicolson (1972), was critical to understanding biological membranes as proteins floating in a phospholipid matrix. Integral to this model was earlier work by Frye and Edidin (1970). These researchers examined the movement of proteins within the cell membrane by constructing heterokaryons, cells comprised of nuclei from both mice and humans. By using fluorescent stains (red or green) that were specific either to the mouse or human proteins (antigens), Frye and Edidin observed that after 40 minutes, the antigens were totally intermixed. To explain these results, the researchers hypothesized four mechanisms including new protein synthesis, movement of proteins from cytoplasm into the cell membrane, movement of proteins from the cell membrane into cytoplasm and then to a different location on the cell membrane, and diffusion of proteins within the cell membrane. In order to test these various mechanisms, the researchers conducted additional treatments involving inhibition of protein or ATP synthesis. The researchers also used a temperature gradient to test the effect of temperature on the intermixing of human and mouse proteins. The inhibitory treatments had no effect on the rate at which the proteins were intermixed, suggesting that proteins were neither being newly created nor actively transported. By contrast, decreased temperature reduced the rate of protein intermixing, as would be expected if the proteins were moving by diffusion. Thus, it was shown that the membrane surface is fluid, allowing for free diffusion of proteins within this surface.
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