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外国語（英語②） 

 

以下の文章中の下線部(a)~(e)をそれぞれ和訳しなさい。 

 
The physical organization and functioning of all biological membranes depend on their constituents: lipids, 

proteins, and carbohydrates. Lipids establish the physical integrity of the membrane and create a barrier to the 

rapid passage of hydrophilic materials such as water and ions. In addition, (a)the phospholipid bilayer serves as a 

lipid “lake” in which a variety of proteins “float”. This general design is known as the fluid mosaic model. It is 

mosaic because it is made up of many discrete components, and fluid because the components can move freely. 

  (b)The fluid mosaic model depicts proteins as noncovalently embedded in the phospholipid bilayer by their 

hydrophobic regions or tethered to lipids inserted into the membrane. Proteins may span the membrane or may be 

bound on the surface. Their hydrophilic regions are exposed to the watery conditions on either side of the bilayer. 

(c)Membrane proteins have several functions, including moving materials through the membrane and receiving 

chemical signals from the cell’s external environment. Each membrane has a set of proteins suitable for the 

specialized functions of the cell or organelle it surrounds.  

  The carbohydrates associated with membranes are attached either to the lipids or to protein molecules. In cell 

membranes, carbohydrates are located on the outside of the cell, where they may interact with substances in the 

external environment. (d)Like some of the membrane proteins, carbohydrates are crucial in recognizing specific 

molecules, such as those on the surfaces of adjacent cells. 

  Although the fluid mosaic model is largely valid for membrane structure, it does not say much about membrane 

composition. (e)Keep in mind that some membranes have more protein than lipids, others are lipid-rich, others 

have significant amounts of cholesterol or other sterols, and still others are rich in carbohydrates. 
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