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 Active processes 

Sometimes, substances must be moved against a concentration gradient from a 

low concentration to a higher one. This cannot happen by diffusion, since it would 

tend to concentrate particles rather than spread them out. It can only happen if 

metabolic energy is used to drive the process. In living organisms, this energy is 

released from the ATP produced in respiration. When the energy is released from 

ATP, it is broken down into ADP and Pi (inorganic phosphate). The proteins used 

to actively transport substances across plasma membranes are called pumps. 

 

 

 

 

 

 

 

Endocytosis 

In this process, large particles are engulfed by a cell. There are several ways in 

which it can happen, but, essentially, part of the plasma membrane surrounds the 

particles to form a vesicle which is then processed by the cell. Figure 4.33 shows 

three different types of endocytosis. All of them require ATP to move the 

membrane around the particles to form the vesicle. 



Phagocytosis 

This involves the creation of pseudopodia (extensions of the plasma membrane) 

to enclose large particles or even whole organisms outside the cell. Once enclosed 

by the pseudopodia, they form an internal vesicle which is then moved further 

inside the cell. 

  

Pinocytosis 

This differs from phagocytosis only in scale. It involves the ingestion of smaller 

particles (but particles that are still too large to cross the membrane by other 

methods) and does not require the formation of large pseudopodia to engulf the 

particles. 

 

  

 

 

 

 

Receptor-mediated endocytosis 



The membrane infolds to form vesicles only in regions where particles have 

bound to specific receptors. The binding stimulates the infolding. 

 

  

 

 

 

 

 

Exocytosis 

In this process, substances are moved from the inside to the outside of the cell in 

what is, effectively, the reverse of endocytosis. It is the process by which enzymes 

and hormones are secreted. Again, ATP is used to alter the configuration of the 

membrane. 

  

 

 

 

  

 

  

 

Other cellular structures  



 THE NUCLEUS 

The nucleus typically occupies about 10% of the volume of a cell. It has several 

components:  

• The nuclear envelope is a double membrane that surrounds the nucleus. There 

are many nuclear pores, which allow the passage of some molecules between the 

nucleus and the cytoplasm. 

• The nucleolus is an organelle within the nucleus. It is not membrane-bound. Its 

function is to synthesize the components of ribosomes, which then pass through 

the nuclear pores into the cytoplasm. 

• Chromatin consists of DNA molecules bound with proteins called histones. For 

most of the cell cycle, the chromatin fibresare loosely dispersed throughout the 

nucleus. Just before a cell is about to divide, the chromatin condenses into 

distinct, recognisable structures called chromosomes. 

 MITOCHONDRIA 

Mitochondria are the sites of most of the reactions of aerobic respiration. They 

are surrounded by two membranes. The inner membrane is folded into cristae to 

increase the available surface area. Some of the reactions of aerobic respiration 

take place in the fluid matrix. The folded inner membrane provides a large surface 

area for the electron-transport system, which produces most of the ATP. 

 RIBOSOMES 

Ribosomes are the sites of protein synthesis. They can be found free in the 

cytoplasm, but are also bound to the membrane system of the endoplasmic 

reticulum, forming rough endoplasmic reticulum. Each ribosome comprises two 

subunits that are made from RNA and protein. The subunits are manufactured in 

the nucleolus. They leave the nucleus through nuclear pores and combine in the 

cytoplasm. 

ENDOPLASMIC RETICULUM 



Endoplasmic reticulum (ER) is a membrane system found throughout the 

cytoplasm of eukaryotic cells. There are two types of endoplasmic reticulum: 

• Rough ER has ribosomes on its surface and is responsible for the manufacture 

and transport of proteins. Protein molecules manufactured by the ribosomes pass 

through small pores into the lumen (inner space) of the ER. They are then moved 

in a vesicle to the Golgi body. Rough ER is extensive in cells that manufacture a lot 

of protein, such as cells that manufacture enzymes to be secreted into the lumen 

of the intestine. 

• Smooth ER has no ribosomes on its surface. It is concerned with the synthesis of 

lipids. It is also associated with carbohydrate metabolism and detoxification. 

GOLGI APPARATUS (OR GOLGI BODY) 

The Golgi apparatus consists of a number of flattened membrane bound sacs in 

which proteins are modified. Proteins may be converted into glycoproteins, for 

example. Many of the modifications added in the Golgi apparatus act as a kind of 

‘tag’, which determine the final destination of the molecule. Think of the Golgi 

apparatus as a cellular post office that labels and then distributes molecules! 

Many of the modified molecules are released from the Golgi apparatus in vesicles 

to be carried to other parts of the cell or to the plasma membrane to pass out of 

the cell by exocytosis to be used elsewhere. Some vesicles form the lysosomes. 

LYSOSOMES 

Lysosomes have no specialised internal structure and are surrounded by a single 

membrane. They are formed in the Golgi apparatus and contain digestive 

enzymes that break down cellular waste and debris. Lysosomes are particularly 

abundant in phagocytic white blood cells. Here, enzymes from the lysosomes 

digest foreign cells that have been engulfed. The organelles we have described so 

far are found in all eukaryotic cells. However, not all eukaryotic cells are the same. 

In particular, there are important differences between plant and animal cells. 
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      I.    CHOOSE THE CORRECT ANSWER FOR THE FOLLOWING QUESTIONS 

1. The functions of the rough endoplasmic reticulum and the Golgi body are 
related because: 

A. proteins synthesized by the rough endoplasmic reticulum are modified by the 
Golgi body 

B. proteins synthesized by the Golgi body are modified by the rough endoplasmic 
reticulum 

C. lipids synthesized by the Golgi body are modified by the rough endoplasmic 
reticulum 

D. lipids synthesized by the rough endoplasmic reticulum are modified by the 
Golgi body 

2. Which of the following is not part of the structure of mitochondria? 

A. a double membrane surrounding the organelle 

B. a fluid matrix inside the organelle 

C. stacks of membranes know as thylakoids 

D. folds of membranes known as cristae 

3. Which of the following does not use energy in the form of ATP? 

A. active transportB. endocytosis 

C. facilitated diffusionD. phagocytosis 



4. Which of the following statements concerning mitochondria and chloroplasts is 
correct? 

A. Only mitochondria are surrounded by two membranes. 

B. The inner membrane of chloroplasts is folded into cristae. 

C. Both organelles have a fluid interior. 

D. Mitochondria contain stacks of membranes called thylakoids. 

5. Which of the following organelle contain its own DNA? 

    A. Mitochondria                                       B. Ribosome   

     C. Lysosomes                                           D. Golgi apparatus  

6. Among the following identify the organelle in which nucleic acid is not found? 

      A. Golgi body                                       B. Chloroplast 

      C. Mitochondria                                  D. Ribosomes  

7. Which organelle synthesizes protein in the cell? 

     A. Nucleus                   B. Lysosome               C. Golgi body             D. Ribosome 

8. Which of the following transportation processes occurs along concentration 

gradient? 

       A. Facilitated diffusion                                C. Pinocytosis 

       B. Exocytosis                                    D. Exocytosis 

II. BLANK SPACE ITEMS 

9. The folded inner membrane of mitochondria is ______________________ 

10. ___________________ and __________________ are the main components 

of ribosomes.  

 

 


