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Bio Ch 4B: Key Ideas  Active Transport


Remember that a concentration gradient is the difference between the amount of diffusion of a substance between two areas: an area of low concentration and an area of high concentration. (from 0% diffusion to 100% diffusion)
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Concentration gradient: In the above image, the red at the bottom is 100% diffusion of red (all red) while at the top it is 0% diffusion (no red). In the middle it is exactly 50% diffusion. The area of all red is a high concentration of red while the area of all black is the low concentration area. The areas in between the all red and all black are called the concentration gradient.

Movement across a concentration gradient: when a substance outside the cell moves from an area of a high concentration of itself to an area of low concentration of the same substance, we say there has been a movement across the concentration gradient. 
Passive Transport: Because it moves easily, from an area of high to an area of low quantity, no energy is needed and we call this passive transport. IN PASSIVE TRANSPORT NO ENERGY IS REQUIRED.
Active Transport: If however, the substance moves from an area of low concentration to an area of higher concentration, energy must be used as it is going against the current. We call this movement against the flow of the gradient active transport because it requires energy to happen. It must actively be transported. THIS ACTIVE TRANSPORT REQUIRES ENERGY TO MOVE AGAINST THE GRADIENT.

[image: image2.png]+++++++

+4+ ++3

+4 40 ++ =

++H +++
+ +




Passive transport is like swimming downstream, the current carries you and no energy is needed. Active transport is like swimming upstream, you must spend energy to move against the current. The energy for active transport in cells comes from the energy stored in ATP in the cell’s mitochondria.

Carrier Proteins: Like the transport proteins we examined earlier, active processes that need to move substances against the gradient use carrier proteins to carry substances against the gradient. Think of a carrier protein as a small boat with a motor that can carry something against the current, upriver. It transports it using energy in the process. Carrier proteins act like pumps, moving substances against the flow, across the membrane barrier against the concentration gradient.
Sodium-potassium pump: One of the most important membrane pumps to a cell is a channel in the membrane we call a sodium-potassium pump.

 A sodium-potassium pump uses energy (active transport) to pump sodium ions OUT of the cell while also pumping potassium ions IN to the cell. Both the sodium ions and the potassium ions move against their gradients so energy is needed, an active process. This energy comes from ATP inside the cell.

Vesicles: Other substances, such as proteins and sugars in the form of polysaccharides, are too large to be transported by these carrier proteins. In these cases, the substances pass through the cell membrane absorbed by vesicles which pinch off and carry the substances into the cell.
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Endocytosis: the movement of a substance into a cell by a vesicle pinching off from the cell membrane is called endocytosis.

Exocytosis: substances can be moved out of a cell through the cell wall as well by vesicles budding off. Vesicles in the cell can carry a substance to the membrane, fuse with the membrane, and release the substance to the outside. This process of pushing things out of the cell is called exocytosis. Through exocytosis, cells can rid themselves of waste products left from the cells conversion of food into energy.

Signal molecules: Cells in our body must communicate with each other to work together. Some cells can release signal molecules that carry messages to other cells. Hormones are one example of a signal molecule.
Receptor proteins: cells can receive these messages sent by other cells in the form of signal molecules because the cell membranes carry special proteins that can bind to these signals and allow the cell to receive messages. These proteins are called receptor proteins because they can receive these signals. A receptor protein binds to an incoming signal molecule passing the information to the cell. Once this signal is received by the cell, it can trigger a change in the cell, such as telling to start to divide.
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A receptor protein can sometimes be combined with an ion channel in the membrane. When the signal molecule is received by the cell, and transmitted to the nucleus by the receptor protein, it can tell an ion channel to open and let ions into the cell. 

Second messengers: sometimes the signal molecule is received by the receptor protein but the message needs to be sent to the cell’s nucleus which controls most of the cell’s functions. 
In this case, the message is passed at the membrane from the receptor protein to a second messenger. The second messenger carries the information to the cell nucleus starting a change in the cell, such as cell division.

Receptor protein as enzyme: A receptor protein can also act as an enzyme, speeding up processes within the cell.

 When the signal molecule attaches to a receptor protein, the receptor protein may in turn speed up a process in the cell directly. The receptor protein may also activate other proteins which in turn act as enzymes, speeding up cell processes and making changes happen quickly within the cell.
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