
UNIT 9  LIVING ORGANISMS 
 

LIVING VERSUS NON LIVING THINGS 

1. Living things are made of cells  

2. Living things obtain and use energy  

3. Living things grow and develop  

4. Living things reproduce  

5. Living things respond to their environment  

6. Living things adapt to their environment.  

 

CHARACTERISTICS OF LIVING THINGS 

1. Complex Organization – Living things have a level of complexity and organization not found 

in non-living things. They are made up of cells, tissues and organs.  

2. Metabolism – Living things show a turnover of chemical materials within them. This is called 

metabolism. This involves exchange of matter with the external environment, and 

transformation of this matter within the cells of a living organism. Metabolism involves the 

release and use of chemical energy.  

3. Responsiveness – All living things respond to stimuli in the external environment – changes 

in light, heat, sound, chemical contact. Living organisms have means for receiving information 

like eyes, ears, taste buds, nerves. A living organism can move and change it’s behavior in 



response to its environment. The behavior is active, not passive; an animal responding to a 

stimulus is different from a stone rolling down a hill. 

4. GROWTH – A living thing shows growth. It transforms materials that are unlike itself into 

materials that are like it. A person for example, digests a meal of vegetables and transforms 

the material into more of himself.  

5. REPRODUCTION – A living thing has the ability to produce copies of itself. These copies are 

made while the organism is still living. A living thing produces babies or offspring. 

6. EVOLUTION – Living organisms have the ability to adapt to their environment by the process 

of evolution. During evolution, changes occur in populations. By the process of evolution, living 

organisms develop abilities to cope with their environment that their ancestors did not have. 

This also results in a greater variety of organisms than existed before in previous eras. This 

process of evolution is unique to living things.  

7. ECOLOGY – The environment influence the living things that it surrounds. Living things can 

alter the environment but non-living things cannot. Living things can migrate or hibernate if 

the environment becomes difficult to live in  

DIFFERENCES BETWEEN PLANTS & ANIMALS  

Both plants and animals are living things but they have some differences  

           PLANTS             ANIMALS 

1. Plants are rooted in one place and 

do not move on their own  

Most animals can move freely.  

2. Plants have chlorophyll and can 

make their own food.  

Animals cannot make their own food and are 

dependent on plants & other animals for food.  

3. Plants give out oxygen and take in 

carbon dioxide that is given off by 

animals 

Animals do the reverse, they give off carbon 

dioxide and take in oxygen which they need to 

breathe.  

4. Planet cells have a cell wall.  Animal cells do not have a cell wall, they have 

a thin cell membrane.  

5. Plants have no (or very basic) ability 

to sense.  

Animals have a highly developed sensory and 

nervous system.  

 

 

 



CELLS 

In the same way that everything on Earth is made up of atoms, everything that is alive on 

Earth is made up of cells. A cell is the smallest living thing. 

Evolution of cells  

The earliest cells started around 4 billion years ago. They were molecules with a little 

wrap around them. These developed RNA, a larger molecule made of amino acids. These 

could reproduce and make proteins. RNA tended to be unstable and often broke apart. 

Over time it evolved into DNA, a more stable form of the same thing. Later RNA and DNA 

formed an outer lipid membrane. This made them more protected, less likely to break 

apart. This was the first cell. 

From there, cells continued to evolve and become more complicated. Initially the cells 

were prokaryotic cells. They had RNA, DNA & proteins inside them. They could move 

around and reproduce. They could take in food and excrete waste. They could 

photosynthesize, (make food out of sunlight). These cells existed about 3 billion years 

ago. 

About 2 billion years ago, a few prokaryotic cells developed into more complicated cells 

called eukaryotic cells. They developed more specialized parts called mitochondria and 

chloroplasts. Some of these parts digested food, others excreted waste, and others 

helped the plant reproduce. 

Less than 1 billion years ago, eukaryotic cells evolved into creatures with more than just 

one cell. They had many millions of cells. 

  



BASIC STRUCTURE OF A CELL 

The cell is one of the most basic units of life. In the body, there are brain cells, skin cells, 

liver cells, stomach cells and more. All of these cells have unique functions and features. 

However, all of these cells have some basic similarities. 

1. Plasma membrane – All cells have an outer skin, protecting it from the outside 

environment. This is called the plasma membrane. This cell membrane regulates the 

movement of water, nutrients and waste into and out of the cell. Inside the cell membrane, 

are the working parts of the cell. 

2. Nucleus – At the center of the cell is the nucleus. It is surrounded by cytoplasm. The 

nuclear membrane surrounds the nucleus. The nucleus has chromosomes with DNA, 

which helps in cell division and reproduction. The nucleus also has a nucleolus with RNA 

for protein synthesis. 

3. Cytoplasm – It is a colloidal suspension around the nucleus. It has water and cell 

organelles in it. The organelles inside the cell, are like the organs of our body. They are 

small structures that carry out the day to day operations of the cell. 

a) Ribosome – One important cell organelle is the ribosome. They participate in protein 

synthesis. Part of the process of protein synthesis takes place in the nucleolus and 

the remaining in the ribosome. Cells need to make proteins to grow. Ribosomes are 

the protein builders of the cell. They are located on the endoplasmic reticulum. 

b) Mitochondria – They are often referred to as the power plants of a cell because many 

of the reactions that produce energy happen in the mitochondria. Mitochondria are 

organelles that act like the digestive system which takes in nutrients, break them down 

and creates energy for cell. 

c) Endoplasmic reticulum – While the function of the nucleus is to act as the cell brain, 

the ER functions as a packaging system. It creates a network of membranes. It is of 

2 types: smooth endoplasmic reticulum and rough EPR. The smooth EPR acts for 

storage of steroids and ions. The rough EPR is important in the synthesis and 

packaging of proteins. 

d) Golgi complex – It is another organelle like the EPR (endoplasmic reticulum). It 

gathers simple molecules and combines them to make molecules that are more 



complex. The big molecules are stored in vesicles to be used. It processes, packages 

and exports proteins from the cell. 

e) Lysosomes - These organelles hold enzymes and their purpose is to break down and 

digest things. They are made by the Golgi complex. Lysosomes are little digestion 

machines that go to work when the cell absorbs or eats some food. They attach and 

release their enzymes to break the food down and for digestion. 

f) Vacuoles – They are storage bubbles found in cells. They can store food and nutrients 

that a cell might need. They can even store waste products, so the rest of the cell is 

protected from contamination. 

g) Microfilaments & Microtubules – They are made of a protein and form the 

cytoskeleton of the cell. The cytoskeleton provides structure to the cell and connects 

organelles and the cell membrane. It is different from the cytoplasm which is just a 

fluid. 

h) Chloroplasts – They are the food producers of the cell they are only found in plant 

cells. They help in photosynthesis. 

 



DIFFERENCES BETWEEN PLANT & ANIMAL CELLS 

 

 

 

  

They have many basic similarities but also have some differences 

1. Plant cell are generally larger in size 

2. Chloroplasts – These are found only in plants. Plants use sunlight as their energy source and 

chloroplasts help in photosynthesis to produce food. In animal cells, mitochondria produce the 

majority of the cells energy from food. 



3. Plant cells have a rigid cell wall surrounding the cell membrane. This tough wall gives added 

stability and protection to the plant cell. Animal cells do not have a cell wall, they have a thin 

cell membrane. 

4. Plant cells have large vacuoles, usually a single large central vacuole. Animal cells have more 

than one vacuole and much smaller. 

5. Plant cells have plastids, animal cell don’t. 

6. Animal cells have centrioles while plant cells don’t. 

 



PROKARYOTIC AND EUKARYOTIC CELLS 
 
 
Prokaryotic cells are primitive cells. They do not have a nucleus or membrane 

bound organelles. They are unicellular (single celled).  

 

Eukaryotic cells are organisms that are multicellular and whose cells have a 

nucleus. The cells are organized into complex structures by internal membranes 

and a cytoskeleton. (organelles are membrane bound). 
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MOVEMENT OF THINGS IN AND OUT OF A CELL 

Substances move in and out of a cell all the time.  
 
DIFFUSION: Diffusion is when the molecules of a substance move from an area of 
higher concentration to an area of lower concentration. For example, if you put a drop of 
food coloring in a bowl of water, the water will slowly change color. Similarly gases also 
show diffusion, like the aroma of a perfume or baked cookies spreading through the air. 
 
PASSIVE TRANSPORT: The cell membrane is a barrier through which substances 
move in and out of the cell. Some molecules pass through it by diffusion. Molecules of 
sugar, water, oxygen and carbon dioxide do not require energy to move from high to low 
concentration. Such movement through cell membranes without the use of energy is 
called passive transport.  
 
OSMOSIS: The diffusion of water through a cell membrane is called osmosis. Water 
molecules tend to move from an area of greater concentration to an area of lesser 
concentration. When the concentration of water molecules is the same on each side of 
a cell membrane, a state of equilibrium is reached. 
 
ACTIVE TRANSPORT: When materials require energy to move through a cell 
membrane, it is called active transport. In active transport, molecules move from an 
area of lesser concentration to an area of higher concentration.  
 
 

 
 
 
 
 
 
 



 

 
 

 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



WHERE DO CELLS GET ENERGY 
 

1. PHOTOSYNTHESIS: It occurs in plants and uses sunlight to produce energy. The 

products are sugar and oxygen. 

2. RESPIRATION: It occurs in the mitochondria and unlocks the energy in glucose (sugar). 

It is like burning a fuel like wood or coal to produce energy. In this case, the fuel is sugar. 

Water and carbon dioxide are produced as waste. 

3. FERMENTATION: Some cells carry on respiration without oxygen. This is called 

fermentation. For example oxygen may not reach all muscle cells when you exercise. In 

this case fermentation releases energy. Lactic acid is produced as waste. One celled 

organisms like yeast do fermentation by feeding on sugar. They break the sugars down 

to carbon dioxide and ethanol which has many industrial uses.  

 

 
 



  



LIGHT AND ELECTRON MICROSCOPES 

A light microscope has lenses made of glass and uses light for illumination. It will show 

the original image color. A big advantage is the ability to observe living cells and the 

wide range of biological activity like cell division and movement, uptake of food, etc. 

They are lower cost. 

 

An electron microscope has electromagnetic lenses made of glass and uses electrons 

for illumination. It has beams of electrons focused by magnetic lenses. It can only show 

an image in black and white. It is not possible to observe moving or live specimens, 

because the specimen has to be fixed and completely dry (dehydrated), therefore is 

“dead”. Their advantage is that they give much higher magnification. There are two 

types of electron microscopes – 

• Scanning electron microscope (SEM) – this gives a 2 dimensional image 

• Transmission electron microscope (LEM)- this gives a 3 dimensional image 
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STRUCTURAL ORGANIZATION OF THE HUMAN BODY 
 

The human body is organized. Its basic unit is the cell. These are grouped together to 

form tissues. Tissues form organs. Organs form organ systems. 

 

 

 
TISSUES 

There are many different cells in the body. They do not function on their own, they are 

grouped together to form tissues, organs and organ systems. A tissue is a collection of 

similar cells that group together to perform a specialized function. There are 4 main tissue 

types in the human body. 

1. Epithelial tissue – The epithelial tissue is formed by groups of cells that pack tightly and form 

a continuous layer that serves as linings in different parts of the body. This can be outer layer 

of the skin, the lining of the inside of the mouth & stomach, tissue surrounding the body’s 

organs. 



2. Connective tissue – In general connective tissue adds support and structure to the body. 

Some examples are the tendons, ligaments, cartilage, bone, fat, inner layers of skin. Blood is 

also considered a connective tissue. 

3. Muscle tissue – This is a specialized tissue that can contract and create movement. 

Examples of this are voluntary, involuntary and cardiac muscles. 

4. Nerve tissue – This tissue has the ability to generate and conduct electrical signals in the 

body. These electrical messages are managed by nerve tissue in the brain and transmitted 

down the spinal cord. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ORGAN 

Organs are the next level of organization in the body. An organ is a structure that contains 

different types of tissue functioning together for one purpose. There are many different 

organs in the body – liver, heart, kidney, skin. 

The skin is one the largest organs and is a very good example. The skin is made up of 3 

layers – the epidermis, dermis and subcutaneous layer. The epidermis which is the 

outermost layer is made up of epithelial tissue. This has cells tightly packed together 

providing a barrier between the inside of the body and the outside world. The layer below 

is the dermis. It has connective tissue for support. It has nerve tissue that provides 

feeling in the skin. It has muscle tissue so that the skin responds and contracts in 

response to hot, cold. The lowest layer the subcutaneous tissue has connective tissue 

which is mainly fatty adipose tissue. It cushions the skin & internal organs. The skin is a 

good example of multiple tissues functioning together as one organ. 

 



ORGAN SYSTEM 

An organ system is a group of organ that work together for one purpose. If any one of these 

organs were to fail, it could be fatal. These organs are interdependent on each other and are 

critical for normal life functions. The human body has 10 organ systems. These systems are 

classified according to what they do – digestive, excretory, respiratory, circulatory, skeletal, 

nervous, muscular, reproductive, endocrine and integumentary. 

1. Digestive – It breaks down the food in the body and excretes waste. It includes organs like 

the mouth, stomach, intestine & rectum. 

2. Circulatory – It circulates blood throughout the body. It includes organs like the heart, blood 

vessels, blood, lymph vessels, thymus and spleen. 

3. Excretory – It removes waste and maintains water balance in the body. It includes the 

kidneys, urinary bladder, urethra & ureters. 

4. Respiratory – It provides the body with oxygen and removes carbon dioxide, helps in 

breathing. It includes the nose, lungs, trachea, bronchi. 

5. Skeletal system – It supports and protects the body while giving it shape & form. It includes 

the bones, joints, ligaments, cartilage. 

6. Nervous system – It monitors and co-ordinates the function of the internal organs, & the 

response of the body to the eternal environment. It includes the brain, spinal cord, nerves. 

7. Muscular system – It enables movement of the body and internal organs. It includes the 

voluntary, involuntary & cardiac muscles. 

8. Reproductive system – It helps in the reproduction and producing of children. In males it 

includes the testes, scrotum, ovaries, uterus, vagina & mammary glands. 

9. Endocrine system – It helps to maintain growth and a balance between things in the body. 

It includes the pituitary gland, pineal gland, hypothalamus, thyroid, ovaries, testes. 

10. Integumentary system – It protects the internal structures of the body from damage, stores 

fat, produces vitamins & hormones. It includes the skin, nails, hair and sweat glands. 



 
 
 
 

 
 
 



THE CELL CYCLE 

Every living cell goes through a cycle which is made of a time of growth and a time of 
dividing.   
 
MITOSIS AND MEIOSIS 
 
Eventually all cells need to duplicate. There are two main methods of replication: mitosis 
and meiosis.  
 
MITOSIS 
 
It is a simple duplication of a cell and all of its parts. The DNA within the cell is duplicated. 
Two new cells are formed which have the same pieces and the same genetic code as the 
original cell. Two identical copies come from one original cell. 
 
There are 5 steps involved in the process of mitosis – prophase, metaphase, anaphase, 
telophase, and interphase. 
 

1. Interphase: This is the time between actual cell division, when the cell prepares to divide. 

The nucleus can clearly be seen and the chromosomes make copies of themselves.  

2. Prophase: The chromosomes become visible. The membrane around the nucleus begins 

to disappear. 

3. Metaphase: Chromosomes line up in pairs along the middle of the cell. 

4. Anaphase: Chromosome pairs split up and begin to move to the opposite sides of the 

cell.  

5. Telophase: A nuclear membrane forms around each set of chromosomes. Each new 

nucleus has the same number of chromosomes as the original set. The cytoplasm then 

divides and two new cells are formed, identical to the original cell.  

 
 
MEIOSIS 
 
Meiosis happens when it is time to reproduce an organism. When a cell goes through 
meiosis, it is not creating another identical working cell like in mitosis. Meiosis is the type 
of cell division that produces eggs and sperm. It happens only in sexual organs of an 
organism.  
 
Meiosis has two cell divisions in it – Meiosis I and Meiosis II. In meiosis, 4 cells with half 
the amount of DNA are created.  
 
Meiosis I – This is a similar process to mitosis. The cell divides and creates two more 
new cells. However, something called crossing over of DNA occurs. This results in two 
more new cells, but they do not have identical DNA to the original cell. After Meiosis I, 
there is a short resting phase (called interphase) and then Meiosis II begins. 



 
Meiosis II – This is similar to mitosis. The two daughter cells produced during Meiosis I, 
further subdivide into 2 more cells. At the end of meiosis, four new daughter cells with 23 
chromosomes, are produced from an original single cell with 46 chromosomes. These 
are the sex cells. When a sperm and egg cell (with 23 chromosomes) combine, they 
produce 46 chromosomes.  
 
 
 
http://www.youtube.com/watch?v=Ba9LXKH2ztU  
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HAPLOID AND DIPLOID CELLS 
 
There are two types of cells in the body- haploid cells and diploid cells. The difference 
between haploid and diploid cells is the number of chromosomes that the cell contains. 
 

1. Diploid cells are found in body cells (also called somatic cells) like skin, blood, muscle 

etc. Haploid cells are found in the cells used in sexual reproduction like sperm and 

ovum. 

2. Diploid cells reproduce by mitosis and make daughter cells that are exact copies. 

Haploid cells are the result of meiosis, a cell division in which diploid cells divide and 

give rise to haploid cells. These haploid cells will then merge with another haploid cell 

during fertilization, and produce a diploid cell. 

3. Diploid cells have two complete sets of chromosomes (2n). Haploid cells have half the 

number of chromosomes (n) as diploid. They have only one set of chromosomes.  

 

 

 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=dJ7Az0nkL8PTdM&tbnid=70kpJjBQbyaYGM:&ved=0CAUQjRw&url=http://www.personal.psu.edu/staff/d/r/drs18/bisciImages/&ei=KzXMUoWyI-jF2AWpxYGwBQ&bvm=bv.58187178,d.b2I&psig=AFQjCNE34UJ-Oc2jgQNxNUhHKpnLO5cC4w&ust=1389200940740233
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=fNQtQCzHn0rjGM&tbnid=fGZ4tPQYzVo8kM:&ved=0CAUQjRw&url=http://tentativeplantscientist.wordpress.com/tag/moss/&ei=WzXMUt3hJ4XA2QW0iIDQAw&bvm=bv.58187178,d.b2I&psig=AFQjCNE34UJ-Oc2jgQNxNUhHKpnLO5cC4w&ust=1389200940740233


DNA and RNA 

The main difference between DNA and RNA is the sugar present in the molecules. While the sugar present in 
an RNA molecule is ribose, the sugar present in a molecule of DNA is deoxyribose. 

DNA does not usually exist as a single molecule, but instead as two long strands entwine like vines, in the 
shape of a double helix. This arrangement of DNA strands is called antiparallel. The asymmetric ends of DNA 
strands are referred to as the 5′ (five prime) and 3′ (three prime) ends. RNA is a single strand. 

The four bases found in DNA are adenine (A), cytosine (C), guanine (G) and thymine (T). In RNA, a base 
called uracil (U) takes the place of thymine (T). 

Comparison chart 

 DNA RNA 

Stands for DeoxyriboNucleicAcid RiboNucleicAcid 

Definition 

DNA contains the genetic instructions used in 
the development and functioning of all modern 
living organisms (scientists believe that RNA 
may have been the main genetic material in 
primitive life forms). 

RNA molecules are involved in 
protein synthesis and sometimes in 
the transmission of genetic 
information. 

Function 
 Transmission of genetic information Transfer the genetic code needed 

for the creation of proteins, from the 
nucleus to the ribosome. 

Unique 
Features 

The helix geometry of DNA is of B-Form. DNA is 
protected in the nucleus, as it is tightly packed. 
DNA can be damaged by exposure to ultra-
violet rays. 

The helix geometry of RNA is of A-
Form. RNA strands are continually 
made, broken down and reused. 
RNA is more resistant to damage by 
Ultra-violet rays. 

Predominant 
Structure 

Double- stranded molecule with a long chain of 
nucleotides 

A single-stranded molecule in most 
cases, and has a shorter chain of 
nucleotides 

Bases & 
Sugars 

Deoxyribose sugar; phosphate backbone; Four 
bases: adenine, guanine, cytosine and thymine 

Ribose sugar; phosphate backbone. 
Four bases: adenine, guanine, 
cytosine, and uracil 

Pairing of 
Bases 

A-T(Adenine-Thymine), G-C(Guanine-Cytosine) A-U(Adenine-Uracil), G-C(Guanine-
Cytosine) 

Stability 

Deoxyribose sugar in DNA is less reactive. 
Stable in alkaline conditions. DNA has smaller 
grooves, which makes it harder for enzymes to 
"attack" DNA. 

Ribose sugar is more reactive. Not 
stable in alkaline conditions. RNA 
has larger grooves, which makes it 
easier to be attacked by enzymes. 

Propagation 
DNA is self-replicating. RNA is synthesized from DNA when 

needed. 
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PROTEIN SYNTHESIS  
 
A protein is a long chain of amino acids linked together. The position of the amino acids determines the 

function of proteins. 

TRANSCRIPTION 

This takes place in the nucleus of the cell. Using DNA, enzymes make a RNA copy. This is then 

transformed into messenger RNA (mRNA). The mRNA leaves the nucleus and enters the cytoplasm. Here 

it mixes with the ribosomes, to start the process of making proteins.  

DNA cannot leave the cell for two reasons - it is too big and too important. Think of mRNA as a 

photocopy of an important document stored in a library. Just as libraries may not allow you to take an 

original document, they may be happy for you to give you a copy- mRNA is this copy that you are free to 

take. The resultant mRNA molecule leaves the nucleus via the nuclear pores and docks with a ribosome. 

1. The first step in transcription is the partial unwinding of the DNA molecule (since it is a double 

helix, and RNA is a single strand). 

2. The enzyme RNA polymerase moves along the DNA helix, unwinding small portions of the helix 

as it goes. 

3. Once the DNA molecule is unwound at the correct location, an enzyme called RNA polymerase 

helps line up nucleotides to create a complementary strand of mRNA. Since mRNA is a single-

stranded molecule, only one of the two strands of DNA is used as a template for the new RNA 

strand. 

4. The new strand of RNA is made according to the rules of base pairing: 

a.  DNA cytosine pairs with RNA guanine 

b. DNA guanine pairs with RNA cytosine 

c. DNA thymine pairs with RNA adenine 

d. DNA adenine pairs with RNA uracil.  

e. For example, the mRNA complement to the DNA sequence TTGCAC is AACGUG. A  

frequent question asks about the sequence of mRNA that will be produced from a given 

sequence of DNA. For these questions, don’t forget that RNA uses uracil in place of 

thymine. 

5. After transcription, the new RNA strand is released and the two unzipped DNA strands bind 

together again to form the double helix. A single gene on a DNA strand can produce enough 

RNA to make thousands of copies of the same protein in a very short time. 

 

 

 

 



TRANSLATION 

This takes place in the cytoplasm. During translation, the mRNA works with a ribosome and tRNA to 

synthesize proteins. Translation creates the primary structure of the protein (the order of amino acids in 

the chain). A ribosome 'reads' the information contained on the mRNA strand: this is encoded as a 

'codon' a sequence of three nucleotide bases. Each sequence of three bases codes for a different amino 

acid. The ribosome also works with another molecule called tranfer RNA (tRNA). This transfers specific 

amino acids to the ribosome for assembly into a polypeptide chain.  

1. In translation, mRNA is sent to the cytoplasm, where it bonds with ribosomes, which are the 

sites of protein synthesis. Ribosomes have three important binding sites: one for mRNA and two 

for tRNA. The two tRNA sites are labeled the A site and P site. 

2. Once the mRNA is in place, tRNA molecules (each associated with specific amino acids,) bind to 

the ribosome in a sequence defined by the mRNA code. tRNA has a clover leaf shape. At its 

head, tRNA has three nucleotides that make up an anticodon. At its tail end, tRNA has an 

acceptor stem that attaches to a specific amino acid.  

 

 

 
 

 



3. The  anticodon of tRNA pairs complementary bases with mRNA. For example if mRNA has a 

codon AUC, it will pair with tRNA’s anticodon sequence UAG.  

4. The first codon, (which is always methionine), fills the P site and the second codon fills the A 

site. This 2nd codon is formed by a  tRNA molecule whose anticodon is complementary to the 

mRNA . A peptide bond is formed between the amino acid in the A site and the methionine in 

the P site. 

5. The ribosome now slides down the mRNA, so that the tRNA in the A site moves over to the P 

site, and a new codon fills the A site. The appropriate tRNA (carrying the amino acid pairs)  joins 

with this new codon in the A site. A peptide bond is formed between the two adjacent amino 

acids, forming the first two links of a chain. 

6. The ribosome slides again. The tRNA that was in the P site is let go into the cytoplasm, where it 

will eventually bind with another amino acid. Another tRNA comes to bind with the new codon 

in the A site, and a peptide bond is formed between the new amino acid.  The peptide chain 

continues growing this way. 

7. The process continues until a stop codons enters the A site. At that point, the protein chain 

connected to the tRNA in the P site is released. Translation is complete. 

 

 

 
 

 

 



TRANSCRIPTION 

 

 
 

 

 

 
 

 

 

 



 
 

 
 

 

 

 



 
 

 
 


