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MEDICAL BIOLOGY                                                                                     

Lecture:1 

Introduction: 

          The science of biology is the study of life in all its aspects.  

 

Biology is divided into two sub-science 

1- Zoology: deals with animals  

2- Botany: deals with plants 

 

  Some important terms in biology: 

a- Morphology: is the study of external form. 

b- Anatomy: is the study of internal structure. 

c- Physiology: is the study of function. 

d- Embryology: is the study of development. 

e- Taxonomy: is the study of classification. 

f- Ecology: is the study of the relationship between organism and their 

habitats. 

 

The general characteristics of living organisms: 

1- Protoplasm. 

2- Metabolism. 

3- Growth. 

4- Irritability and movement. 

5- Reproduction. 
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Protoplasm: All living organism are composed of this substance, which has 

been termed (living matter). Protoplasm is a complex system in which there 

is a constant interchange of materials between the different components. 

 

Metabolism: A living organism can be distinguished from a non-living 

things by its ability to show spontaneous activity, to do work. In the process 

of metabolism the energy  obtained by the living organism. The source of 

energy in a living organism is that contained in some of the chemical 

compounds, such as carbohydrates and proteins. The molecules of these 

compounds contain energy, which can be released by a series of exothermic 

reaction, called “respiration”. 

The ultimate source of energy is the sun. plants alone have power of 

obtaining energy from sun light, since plants can synthesize organic 

substances like carbohydrates from inorganic compounds, CO2 and H2O by 

the process of “photosynthesis”. 

 

Growth: as a result of nutrition more substances are produced by the 

organism under normal condition that are used up in respiration. In this way 

a definite increase in the amount of protoplasm occurs ,with the result that 

organism grows. 

 

Irritability and Movement: All living organism exhibit irritability, that is, 

they respond to external stimuli. This response generally takes the form of 

movement. In animals, movement is highly developed, for it is necessary as 

a mean of obtaining food. 
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Reproduction: The power of reproduction is common in all living 

organisms. It consist in the formation of new individuals similar to these of 

previous generation. 

 

 

 

Micro-organism: Are those organisms which are invisible to the naked eye. 

 

Functions: 

     1- Play role in the nitrogen and carbon cycles. 

     2- Contribute to maintaining the atmosphere oxygen level. 

 

Microorganisms include: 

1- Fungi. 

2- Protozoa 

3- Bacteria 

4- Viruses 
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Cell component Prokaryotes Eukaryotes 

Nucleus 
no membrane, single 

circular chromosome 

membrane bound, a 

number of individual 

chromosomes. 

Extra-chromosomal 

DNA 

present in form of 

plasmid 

Present as 

mitochondrial DNA 

Organelles in cytoplasm Non 

Mitochondria and 

chloroplast in 

photosynthetic 

organisms 

Cytoplasmic membrane 

Contain enzyme of 

respiration, sit of 

phospholipids and DNA 

synthesis 

Semi-permeable layer 

not possessing function 

Cell wall  
Rigid layer of 

peptidoglycan 
No peptidoglycan 

Sterols Absent Present 

Ribosome 70 S in cytoplasm 
80 S in cytoplasmic 

reticulum 
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General characteristics of bacteria: 

1- bacteria are unicellular free living organisms without chlorophyll, 

having both DNA and RNA. 

2- They are able of performing all essential process of life e.g. growth, 

metabolism &reproduction. 

3- They have rigid cell wall containing muramic acid. 

4- Most bacteria are so small that their size is measure in terms of 

micron. Generally cocci 1M in diameter & bacilli are 2-10 M in 

length and 0.2-0.5 M in width. 

5- The major form of bacteria are spheres, rods, curved rod, and spiral. 

 

a- bacilli     b- cocci       c- curved       d- cocci in pair  

e-bacili in chain      f- cocci in chain        i-cocci in cluster 
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Bacterial structures 

 

capsule: is the kind of hydrophilic gel surround many bacterial cells. 

Most capsule are polysaccharides and a few are proteins. 

Functions 

1- Capsule can protect bacteria 

2- Role capsule in adherence & colonization e.g. The ability of 

streptococcus salivarius cells to adhere to the surface of teeth. 

 

Cell wall: Internal to the capsule, rigid wall surround all bacteria cells. 

 

Functions 

1-Cell wall protect the cell from mechanical disruption and from being 

burst by the turgor pressure 

2-Provides a barrier against toxic chemical & biological agents. 

3-Cell wall is responsible for the shape of the cell. 

           Bacteria could be divided into two groups depending on their 

reaction to a particular stain procedure put by Christian Gram. It is 

depended on the differential ability of ethanol or ethanol acetone 

mixtures to extract iodine crystal violet complexes, from bacteria cells. 

These complexes are readily extracted from one group of bacteria termed 

(Gram negative) , they are retained by the other termed (Gram positive). 

Gram positive wall contain a large amount of peptidoglycan compared to 

Gram negative wall. 
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Cell wall Gram positive Gram negative 

Thickness 15- 23 nm 10-15 nm 

Variety Few Several 

Aromatic&sulfur-containing-amino 

acid 

Absent Present 

Lipid Low High 15- 20 % 

Techoic acide Present Absent 

 

 

 

 

 

                                                                                                       

             G+ bacteria          (cell wall)        G- bacteria 
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Cell membrane : Cell membrane of bacteria is containing 

phospholipids& proteins. The bacterial cell membrane is rich in proteins 

(up to 70 % of its weight) & does not contain sterols. 

Functions  

1- The bacterial chromosome is attached to the cell membrane, which 

play a role in segregation of daughter chromosomes at cell division , 

like to the role of mitotic apparatus of eukaryotes 

2- The membrane is the site of DNA synthesis , cell wall polymers and 

membrane lipid. 

3- Contain the entire electron transport system in the cell ( like to the 

mitochondria) 

4- Contains recipto proteins that function in chemotaxis 

5- Involved in secretion to the exterior of proteins (exoproteins), 

including exotoxins & enzymes involved in the pathogenesis of 

disease.   

 

Flagella : are organelles of motility found in many species of bacteria 

(G+ &G-) . They may distributed: 

1- Around the cell 

2- At one pole 

3- At both ends of the cell. 

Flagella are helical organs of locomotion . consist entirely of protein, 

encoded in genes called Fla (for flagella) 

 

Functions 

1- Motility 

2- Chemotaxis 
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Pili: are molecular found on the surface of cells of many G+ &G- 

species. They are composed of molecules of proteins called pilin 

arranged to form a tube with a minute , hollow core. 

 

There are two general classes. 

1- Common pili : cover the membrane of the cell. 

2- Sex pili : diagnostic of a male bacterium. There is only one per cell , 

and the sex pili is longer and thicken than a common pili. 

 

       Function 

There are, adhesions, which are responsible for the ability of bacteria to 

colonization. 

 

 

Cytosol:  is bounded by the cell membrane. It appear granular because its 

contain ribosomes.Each ribosome is a ribonucleoprotien. 

Functions 

1- All of the metabolic reaction of the cell take place in the cytosol 

2- Major location of a great fraction of the 2000-3000 different enzymes 

of the cell 

3-Contain nutritional storage granules. The most consist glycogen or 

polymetaphosphate. 
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Nucleoid 

           The bacterial have a single chromosome and typically consist of a 

bout 4000 genes encoded in one , large , circular molecule of double 

strand DNA. Each region contains chromosomes coated by polyamins& 

some specialized DNA binding proteins, but not with the structure of 

eukaryotic chromosome .Because it is not surrounded by a membrane , it 

is not called a nucleus. 

         The absence of nuclear membrane in prokaryotic cell a great 

advantage for rapid growth in changing environment.  

Function 

Contain the genes that responsible of the structure and activity of the cell. 

 

Plasmids: are small ,circular, conveniently closed , double strand DNA 

molecules separate from the chromosome and found in many bacterial 

cells. More than one type of plasmid or several copies of a single plasmid 

may be present in the cell. 

 

Function 

1- Carry genes coding for the production of enzymes that protect the cell 

from toxic substances e.g. antibiotic resistance is often plasmid 

determination. 

2- Many virulence factors ,such as production of some pili& some 

exotoxins, are also determinate by plasmid genes. 

3- Some plasmids code for production of a sex pili. 
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Spores: Endospore are small ,dehydrated, metabolically quiescent form 

that are produced by some bacteria in response to nutrient limitation. 

Very few bacteria produce spores ,such as 

1- clostridium tetani, which grow in absence of O2 

2- Bacillus subtilis, which grow in  presence of O2 

       Some sporing bacteria are importance in medicine, causing disease 

such as (anthrax, tetanus, gas gangrene, and botulism). The bacterial 

spore is not reproductive structure. One cell forms one spore (the process 

is called sporulation). The spores may persist for a long time and then ,on 

the normal condition ,give a single bacteria cell ( germination). 

 

 

Function 

    They make survival of organism possible under un-favorable condition 

like dry state. Spores are resistant to heat ,drying , freezing, and toxic 

chemicals. 

 

 

    

 



 

 

12 

 

 أ.م.د. شيالن اكرب انور

 م.م. منى امحد عبد اهلل

كلية  –جامعة تكريت 

 طب االسنان

 

 

Nutrition in Bacteria 

Bacteria exhibit different modes of nutrition. On this basis, broadly 

two types of bacteria can be recognized autotrophic bacteria and 

heterotrophic bacteria. 

 

1-  Autotrophic Bacteria 

These are bacteria which are able to synthesize their own organic food 

from inorganic substances. They use carbon dioxide for obtaining carbon 

and utilize hydrogen sulphide (H2S) or ammonia (NH3) or hydrogen 

(H2) as the source of hydrogen to reduce carbon. These bacteria can be 

distinguished further into two types as follows: 

     a- Photoautotrophic Bacteria 

The photoautotrophic bacteria possess photosynthetic pigments in 

membrane bound lamellae (or thylakoids) and utilize solar energy. The 

bacterial photosynthesis is different from that of green plants since here 

water is not used as a hydrogen donor. Hence oxygen is not released as a 

byproduct. For this reason, the process is described as un oxygenic 

photosynthesis. 

     b- Chemosynthetic Bacteria 

These are bacteria which manufacture organic compounds from 

inorganic raw materials utilising energy liberated from the oxidation of 

inorganic substances. Following are the common types of chemo 

autotrophic bacteria. 
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  1. Nitrifying bacteria which derive energy by oxidizing ammonia into 

nitrates. Eg: Nitrosomonas, Nitrobacter. 

  2. Sulphur bacteria which derive energy by oxidising hydrogen sulphide 

to sulphur. Eg: Thiobacillus, Beggiatoa. 

  

3. Iron Bacteria which derive energy by oxidising ferrous ions into ferric 

form. Eg: Ferrobacillus, Gallionella. 

 

 

2- Heterotrophic Bacteria 

These are bacteria which are unable to manufacture their own organic 

food and hence are dependent on external source. These bacteria can be 

distinguished into three groups as follows: 

a- Saprophytic Bacteria: These bacteria obtain their nutritional 

requirements from dead organic matter. They breakdown the 

complex organic matter into simple soluble form by secreting 

exogenous enzymes. Subsequently they absorb the simple nutrients 

and assimilate them, during which they release energy. These 

bacteria have a significant role in the ecosystem, functioning as 

decomposers. 

b- The aerobic breakdown of organic matter is called as decay or 

decomposition. It is usually complete and not accompanied by the 

release of foul gases. Anaerobic breakdown of organic matter is 

called fermentation. It is usually incomplete and is always 

accompanied by the release of foul gases. Anaerobic breakdown of 

proteins is called putrefaction. 
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c- The property of decomposition of organic compounds is 

employed in several industrial processes such as ripening of 

cheese, in the retting of fibres and in the curing of tobacco. 

 

 

 

Symbiotic Bacteria 

These are bacteria which occur in the body of animals and plants, 

obtaining their organic food from there. Most of these bacteria are 

pathogenic, causing serious diseases in the host organisms either by 

exploiting them or by releasing poisonous secretions called toxins. 
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GENE TRANSFER MECHANISMS IN BACTERIA 

 

INTRODUCTION 

In bacterial populations mutations are constantly arising due to errors 

made during replication. If there is any selective advantage for a 

particular mutation (e.g. antibiotic resistance), the mutant will quickly 

become the major component of the population due to the rapid growth 

rate of bacteria. Thus, mutations in bacterial populations can pose a 

problem in the treatment of bacterial infections. Not only are mutations a 

problem, bacteria have mechanisms by which genes can be transferred to 

other bacteria. Thus, a mutation arising in one cell can be passed on to 

other cells. 

 

Gene transfer in bacteria is unidirectional from a donor cell to a 

recipient cell and the donor usually gives only a small part of its DNA to 

the recipient. Bacterial genes are usually transferred to members of the 

same species but occasionally transfer to other species can also occur.  

 

Three common mechanisms of lateral gene exchange :  

1– Transformation (extracellular DNA uptake)  

2– Transduction  (viral mediated gene exchange) 

3– Conjugation  (bacterial mating systems)  
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1. Transformation  

Transformation is gene transfer resulting from the uptake by a 

recipient cell of naked DNA from a donor cell. Certain bacteria (e.g. 

Bacillus, Haemophilus, Neisseria, Pneumococcus) can take up DNA 

from the environment and the DNA that is taken up can be incorporated 

into the recipient's chromosome. 

 

Factors affecting transformation 

a. DNA size state  

Double stranded DNA of at least 5 X 10
5
 daltons works best. Thus, 

transformation is sensitive to nucleases in the environment. 

 

b. Competence of the recipient  

Some bacteria are able to take up DNA naturally. However, these 

bacteria only take up DNA a particular time in their growth cycle when 

they produce a specific protein called a competence factor. At this stage 

the bacteria are said to be competent. Other bacteria are not able to take 

up DNA naturally. However, in these bacteria competence can be 

induced in vitro by treatment with chemicals (e.g. CaCl2). 

     

  Significance 

Transformation occurs in nature and it can lead to increased virulence. 

In addition transformation is widely used in recombinant DNA technology. 
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2. Transduction 

Transduction is the transfer of genetic information from a donor to a 

recipient by way of a bacteriophage. The phage coat protects the DNA in 

the environment so that transduction, unlike transformation, is not 

affected by nucleases in the environment. Not all phages can mediate 

transduction. In most cases gene transfer is between members of the same 

bacterial species. However, if a particular phage has a wide host range 

then transfer between species can occur. The ability of a phage to 

mediated transduction is related to the life cycle of the phage. 

 

Significance 

Lysogenic (phage) conversion occurs in nature and is the source of 

virulent strains of bacteria. 

 

3. Conjugation 

Transfer of DNA from a donor to a recipient by direct physical contact 

between the cells. In bacteria there are two mating types a donor (male) and 

a recipient (female) and the direction of transfer of genetic material is one 

way; DNA is transferred from a donor to a recipient. 

 

 

 

 

 

 

Mating types in bacteria 
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a. Donor  

The ability of a bacterium to be a donor is a consequence of the 

presence in the cell of an extra piece of DNA called the F factor or 

fertility factor or sex factor. The F factor is a circular piece of DNA that 

can replicate autonomously in the cell; it is an independent replicon. 

Extrachromosomal pieces of DNA that can replicate autonomously are 

given the general name of plasmids. The F factor has genes on it that are 

needed for its replication and for its ability to transfer DNA to a recipient. 

One of the things the F factor codes for is the ability to produce a sex 

pilus (F pilus) on the surface of the bacterium. This pilus is important in 

the conjugation process. 

 

b. Recipient  

The ability to act as a recipient is a consequence of the lack of the F 

factor. 

 

Significance  

Among the Gram negative bacteria this is the major way that bacterial 

genes are transferred. Transfer can occur between different species of 

bacteria. Transfer of multiple antibiotic resistance by conjugation has 

become a major problem in the treatment of certain bacterial diseases. 

Since the recipient cell becomes a donor after transfer of a plasmid it is 

easy to see why an antibiotic resistance gene carried on a plasmid can 

quickly convert a sensitive population of cells to a resistant one. 
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Gram positive bacteria also have plasmids that carry multiple 

antibiotic resistance genes, in some cases these plasmids are transferred 

by conjugation while in others they are transferred by transduction. The 

mechanism of conjugation in Gram + bacteria is different than that for 

Gram -. In Gram + bacteria the donor makes an adhesive material which 

causes aggregation with the recipient and the DNA is transferred. 

 

 

 

 

Schematic drawing of bacterial conjugation. Conjugation diagram 1- Donor 

cell produces pilus. 2- Pilus attaches to recipient cell and brings the two cells 
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together. 3- The mobile plasmid is nicked and a single strand of DNA is then 

transferred to the recipient cell. 4- Both cells synthesize a complementary 

strand to produce a double stranded circular plasmid and also reproduce pili; 

both cells are now viable donors. 

 

 

 

 

General recombination. Donor DNA is shown in red and recipient DNA in 

blue 
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                           mechanism of generalized transduction 
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Bacteria and disease 

Human and animals have abounded microbial normal flora. A diverse 

microbial flora is associated with the skin and mucous membranes, oral and 

Upper Respiratory Tract, Gastrointestinal Tract, Urogenital, and Conjunctive 

Flora of every human being from shortly after birth until death. Most 

bacteria do not produce disease but achieve a balance with the host that 

ensure the survival, growth, and propagation of both the bacteria and host. 

Sometimes bacteria that are clearly pathogens ( e.g Salmonella typhi) are 

present, but infection remains latent subclinical and the host is a “carrier” of 

the bacteria. 

 

Koch's postulates 

Koch's postulates are four criteria designed to establish a causal 

relationship between a causative microbe and a disease. The postulates were 

formulated by Robert Koch and Friedrich Loeffler in 1884 and refined and 

published by Koch in 1890. Koch’s postulates are summarized as follows: 

1. The microorganism must be found in abundance in all organisms with the 

infectious disease but not found in healthy ones. 

2. The microorganism must be isolated from an organism with the infectious 

disease and grown in pure culture in vitro for several generation. 

3. The microorganism isolated in pure culture must initiate disease when re-

inoculated into susceptible animals. 

4. The microorganism should be re-isolated from the experimentally infected 

animals. 
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Koch’s postulates remain a mainstay of microbiology however, since the late 

19 century, many microorganisms that do not meet the criteria of the 

postdates have been shown to cause disease. For example, Treponema 

pallidum and Mycobacterium leprae  cannot be grown in the vitro. In an 

other example; Neisseria gonorrhoeae there is no animal model of infection.  

 

 

 

The infectious process 

1-The bacteria must enter and establish themselves within the host. The most 

frequent portals of entry are the respiratory (mouth and nose), 

gastrointestinal, and genitourinary tract. Abnormal areas of mucosa 

membranes and skin (e.g. cuts, burn, and other injuries) are also frequent 

sites of entry. 

 

2- Once in the body, bacteria must attach to host cell usually epithelial cells. 

 

3- After the bacteria have established, they multiply and spread. Infection 

can spread directly through tissues or by the lymphatic system to the blood 

steam. Blood steam infection (Bacteremia) allows bacteria to spread widely 

in the body and permits them to reach tissues particular suitable for their 

multiplication. 

 

 

 

 



 

 

24 

 

 أ.م.د. شيالن اكرب انور

 م.م. منى امحد عبد اهلل

كلية  –جامعة تكريت 

 طب االسنان

Bacterial virulence factors 

 1- Adherence factors (e.g. pili), hair-like appendages that extend from           

the bacteria cell surface and help mediate adherence of the bacteria to host 

cell surfaces. For example some  E. coli  strains. 

2- Exotoxins: such as  

    a- Diphtheria by Corynebacterium diphtheria  

    b- Tetanus by Clostridium tetani 

    c- Botulism by Clostridium Botulinum 

    d- Gas gangrene by Clostridium perfringens 

3-Endotoxins of gram negative bacteria: The Endotoxins of G- bacteria 

are complex lipopolysaccharide derived from bacterial cell walls and are   

often liberated when the bacteria lysed. 

 4- Enzymes:  a- Coagulase         b-Collagenase           c- Streptokinase   

 5- Antiphagocytic factors.     

  

Definition in bacteriology 

Adherence ( adhesion, attachment):The process by which bacteria   stick 

to the surface of host cells  

Carrier:  a person  or animal with asymptomatic infection that can be 

transmitted to another  susceptible person  or animal . 

Infection: Multiplication of an infectious agent within the body. 

Multiplication of the bacteria that are part of the normal flora of the 

gastrointestinal tract, skin, ect, is generally not consider an infection , on 

other hand, multiplication of pathogenic bacteria (e.g. salmonella species) 

even if the person is asymptomatic is deemed an infection. 
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Invasion: The process where by bacteria , animal, parasites, fungi, and 

viruses enter host cells or tissues and spread in the body. 

Non- pathogen: A microorganisms that does not cause disease; may be part 

of the normal flora. 

Opportunistic pathogen; An agent capable of causing disease only when 

the host’s resistance is impaired (e.g. The patient is “immunocompromised” 

. 

Pathogen: A microorganisms capable of causing disease. 

Pathogenicity: The ability of an infectious agent to cause disease . 

Toxigenicity: The ability of a microorganisms to produce a toxin that 

contributes to the development of disease. 

Virulence: The quantitative ability of an agent to cause disease. Virulence 

agent cause disease when introduced into the host in small number. 

Virulence involves invasions and toxigenicity. 

 

Rickettsia 

Rickettsia are small bacteria that are obligate intracellular parasites 

and transmitted to human by arthropods. 

Properties of Rickettsia  

1-Rickettsia are pleomorphic , appearing either as short rods or as cocci 

2-They occur singly, in pairs, in short chain, or in filaments. 

3-when stained there are readily visible under the light microscope with    

gimsa stain , they appear blue. 

4-They grow in the yolk sac of the embryonated egg. 

5-They have cell walls that made up of peptidoglycans. 
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6-Many rickettsia strains also grow in the cell culture, the generation time is 

8-10 hours at 34 C, and the divided like bacteria. 

7-They  are quickly destroyed by heat, drying and bacterial chemical and 

also   killed by storage at room temperature. 

8-Rickettsia multiply in endothelial cells of small blood vessels and produce 

vasculitis 

. 

Viruses 

Viruses are unicellular , ultramicroscopic particles containing either 

RNA or DNA covered by protein coat which reproduce inside living cells, 

pass through filters that retain bacteria. 

The general properties of viruses are: 

1-Do not possess cellular organization. 

2-Contain one type of nucleic acid, either RAN or DNA but never both. 

3-Lack enzyme necessary for protein and nucleic acid synthesis and so 

depend upon synthetic machinery of the host. 

4-They multiply by complex process and not by binary fission. 

5-They are unaffected by antibiotics. 

6-They are sensitive to interferon. 

7-Do not grow in culture media and can grow only on living cells and they 

are obligate parasites. 

8-They are very small and can be seen only by electron-microscope and pass 

through filters which retain bacteria. 
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Structure: The complete viral particles Known as virion which is 

composed  of the followings: 

1-Genetic material: RNA or DNA, double stranded or single stranded, linear 

or circular, and some time segmented. 

2-Capsid: is the protein coat which cover the genetic material. 

3-Envelope; Which cover the capsid in some viruses and are derived from 

host cell membrane. 

 

Genome: viruses have RNA or DNA therefore classified to two types: RNA 

group and DNA groups. DNA groups may be single stranded or double 

stranded (usually double) and are linear or circular according to the family 

of the virus. RNA viruses also may be single stranded or double stranded 

and may be segmented. 

 

Capsid: It is the shell that cover the genetic material and is composed of 

proteins which combined with the genetic material. The are together known 

as nucleucapsid. The capsid in turns composed of secondary elements 

known as capsomere  Number of capsomeres differ according to the types of 

viruses and its functions is to protect the genetic material and also for 

attachment to the host cell. 

 

Envelope: It covers the capsid in many viral families and it origin is form 

the cell membrane of the host cell. The enveloped virus attached to host cell 

by envelop and not by capsid. 

 

Morphology: Some viruses have characteristic shape e.g. rabies virus has 

bullet shape, pox viruses are brick shaped, bacteriophage has head and tail. 
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Symmetry : Divided to three groups: 

1-Cubic (rotational) symmetry : also known as icosahedron, contain 20 face 

each one is a triangle. 

2-Helical symmetry: one axis is longer than the other. 

3-Complex symmetry: found in bacteriophage and smallpox viruses. 

Composed of head which is icosahedron (contain DNA) and tail like tube by 

which the DNA is injected to the host cell. 

Virus size: viral size ranged between 20 nm as in foot and mouth disease 

virus to 300 nm as in pox viruses. 

 

Classification of viruses 

The most important characteristic used in the diagnosis of viruses are : 

1-Type of  the genome (DNA or RNA) 

2-Capsid symmetry (cubic or helical). 

3-presence or absence of the envelope. 

4-Site of the nucleic acid replication( cytoplasm or nucleus). 

5-Sit of assembly maturation of the nucleucapsid. 

6-Sensitivity to ether and chloroform. 

7-Number of capsomeres on the virion . 

8-Diameter of the virion. 

9-Molecular weight of the nucleic acid.       
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STAGES OF VIRUS REPLICATION 

1. Attachment: The virus attaches to a host cell. In the case of the 

bacteriophage it will attach to a bacterium. 

2. Entry: The virus forms a hole in the membrane or cell wall of the host. 

The nucleic acid of the virus enters the host cell. 

3. Synthesis: The virus’ nucleic acid is used to make new viral nucleic acid 

and proteins for the new viruses being produced. (The host cells’ DNA 

becomes deactivated). 

4. Assembly: New viruses are made inside the host cell. 

5. Release: The host cell bursts to release the new viruses. The bursting is 

called lysis. 
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