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Proteins synthesis 

Process whereby DNA encodes for the production of amino acids and proteins. 

This process can be divided into two parts: 

1. Transcription  

Before the synthesis of a protein begins, the corresponding RNA molecule is 

produced by RNA transcription. One strand of the DNA double helix is used as a 

template by the RNA polymerase to synthesize a messenger RNA (mRNA). This 

mRNA migrates from the nucleus to the cytoplasm. During this step, mRNA goes 

through different types of maturation including one called splicing when the non-

coding sequences are eliminated. The coding mRNA sequence can be described as 

a unit of three nucleotides called a codon. 

 

2. Translation  

The ribosome binds to the mRNA at the start codon (AUG) that is 

recognized only by the initiator tRNA. The ribosome proceeds to the elongation 

phase of protein synthesis. During this stage, complexes, composed of an amino 

acid linked to tRNA, sequentially bind to the appropriate codon in mRNA by 

forming complementary base pairs with the tRNA anticodon. The ribosome moves 

from codon to codon along the mRNA. Amino acids are added one by one, 

translated into polypeptidic sequences dictated by DNA and represented by 

mRNA. At the end, a release factor binds to the stop codon, terminating 

translation and releasing the complete polypeptide from the ribosome. One 

specific amino acid can correspond to more than one codon.  
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Transfer of the energy 

A fascinating parallel between plant and animal life is in the use of tiny 

energy factories within the cells to handle the energy transformation processes 

necessary for life. In plants, these energy factories are called chloroplasts. They 

collect energy from the sun and use carbon dioxide and water in the process 

called photosynthesis to produce sugars. Animals can make use of the sugars 

provided by the plants in their own cellular energy factories, the mitochondria. 

These produce a versatile energy currency in the form of adenosine triphosphate 

(ATP). This high-energy molecule stores the energy we need to do just about 

everything we do. 

The energy cycle for life is fueled by the Sun. The main end product for 

plants and animals is the production of highly energetic molecules like ATP . These 

molecules store enough immediately available energy to allow plants and animals 

to do their necessary work. 

There are a number of energy transformations in plants and animals which 

are essential to life. These processes will be described as the "work" of living 

things, Some of the general kinds of processes involved in the energy cycle are: 

Synthetic Work: Both plants and animals must make the complex molecules 

necessary for life. One example is the production of DNA - your genetic material. 

If you don't make extra copies of DNA, you will have no information to pass on to 

your offspring. Every time one of your cells makes a copy of itself, it has to make a 

new copy of the DNA. That synthesis process requires a lot of ATP. The process of 

growth requires a lot of synthetic work to create the new cells and enlarge the 

structures. 

Electrical Work: you may not think of yourself as an electrically operated 

machine, but you are. Each of our cells has an electric potential associated with it. 

This potential, or voltage, helps to control the migration of ions across the cell 

membranes. A major example of electrical work is in the operation of the nerves. 

When your nerves fire, they generate an electrical impulse called an action 

potential which can communicate information to your brain, or carry a signal from 
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your brain to a muscle to initiate its movement. Electrical energy transformation 

is essential for sensing your environment as well as for reacting to that 

environment in any way. 

Mechanical Work: Most easily visualized is the mechanical work associated with 

the moving of our muscles. This muscle movement is very important and requires 

a lot of energy. The source of that energy is ATP. 
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Cell division and cell cycle 

Cell division also referred to as cell reproduction is the process in which a 

cell multiplies and duplicates its genetic materials. This process occurs when a 

parent cell needs to split into two daughter cells, in some cases more than two 

daughter cells can be produced. We have already explored the differences in 

prokaryotic cells and eukaryotic cells however division can occur differently for 

both of these types. For each of the three types of cell division there are multiple 

stages in splitting the genetic materials. 

Cell division takes place in one of three processes. These are known as 

binary fusion, meiosis and mitosis. Some living organisms utilize both meiosis and 

mitosis for different types of cells. Cell division is driven by the genetic coding 

encrypted in the DNA of the organism and is essential for the continuation and 

evolution of species and genetic variation. 

1- Binary Fission 

Binary fission is the process in which almost all prokaryotes use. The process of 

binary fusion functions as an asexual reproductive method for organisms such as 

bacteria or cyanobacteria. Literally this term means division in half and is used to 

clone pretty much the entire single cell organism. 

2- Mitosis 

Mitosis is a process of cell division for eukaryotes which produces two identical 

daughter cells. It begins by having chromosomes split in the cell nucleus into two 

identical diploid cells. This process is used primarily to replace cells that make up 

an organism for regenerative purposes as opposed to sexual reproduction. 

3- Meiosis 

Meiosis is the form of cell division that governs sexual reproduction in 

eukaryotes. This is done through spores in the fungi and Plantae domain and 

gametes in animals and some plants. The process of meiosis does not reproduce 

two identical daughter cells but instead undergoes the recombination of 
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chromosomes between two parent cells, typically derived from two individual 

organisms. This is the process in which genetic variation is born. 

For unicellular organisms (single celled organisms) cell division is the 

process of reproduction for the colony. Organisms like bacteria reproduce 

asexually and therefore do not have the genetic variation that more complex 

organisms possess. 

For more complex organisms cell division serves additional functions. 

Replacing cells is an essential part of growth and life in organisms. In humans for 

example, skin cells are constantly being replaced to allow our growth along with 

providing regeneration for damaged cells. Additionally reproduction is a process 

of cell division which mixes the chromosomes of two parent cells to produce a 

unique daughter cell with genetic variation. 

Interphase: Interphase, which appears to the eye to be a resting stage 

between cell divisions, is actually a period of diverse activities. Those interphase 

activities are indispensible in making the next mitosis possible. Interphase 

generally lasts at least 12 to 24 hours in mammalian tissue. During this period, the 

cell is constantly synthesizing RNA, producing protein and growing in size. By 

studying molecular events in cells, scientists have determined that interphase can 

be divided into 4 steps: Gap 0 (G0), Gap 1 (G1), S (synthesis) phase, Gap 2 (G2). 

Gap 0 (G0): There are times when a cell will leave the cycle and quit 

dividing. This may be a temporary resting period or more permanent. An example 

of the latter is a cell that has reached an end stage of development and will no 

longer divide (e.g. neuron). 

Gap 1 (G1): Cells increase in size in Gap 1, produce RNA and synthesize 

protein. An important cell cycle control mechanism activated during this period 

(G1 Checkpoint) ensures that everything is ready for DNA synthesis. (Click on the 

Checkpoints animation, above.) 

S Phase: To produce two similar daughter cells, the complete DNA 

instructions in the cell must be duplicated. DNA replication occurs during this S 

(synthesis) phase. 
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Gap 2 (G2): During the gap between DNA synthesis and mitosis, the cell will 

continue to grow and produce new proteins. At the end of this gap is another 

control checkpoint (G2 Checkpoint) to determine if the cell can now proceed to 

enter M (mitosis) and divide. 

Mitosis or M Phase: Cell growth and protein production stop at this stage in 

the cell cycle. All of the cell's energy is focused on the complex and orderly 

division into two similar daughter cells. Mitosis is much shorter than interphase, 

lasting perhaps only one to two hours. As in both G1 and G2, there is a 

Checkpoint in the middle of mitosis (Metaphase Checkpoint) that ensures the cell 

is ready to complete cell division. Actual stages of mitosis can be viewed at Animal 

Cell Mitosis. 

Cancer cells reproduce relatively quickly in culture. In the Cancer Cell CAM 

compare the length of time these cells spend in interphase to that for mitosis to 

occur. 
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