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1. Based on the difference in cellular organization and biochemistry, the kingdom Protista 

has been divided into two groups namely prokaryotes and eukaryotes. Bacteria and 

blue-green algae are prokaryotes, while fungi, other algae, slime moulds and protozoa are 

eukaryotes 

 

 

2. Bacteria, despite their simplicity, contain a well-developed cell structure which is 

responsible for many of their unique biological structures. 

3. Perhaps the most elemental structural property of bacteria is their morphology (shape). 

Typical examples include: cocus (spherical), Bacillus (Rod Shap) Spiral, Filamentous, 

Star, and Rectangular.  

 
4. Cell shape is generally characteristic of a given bacterial species 
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5. The limit of resolution with the unaided eye is about 200 microns. 

6. Bacteria of medical importance generally measure 0.2 – 1.5 μm in diameter and about 3-5 

μm in length. 

7.  Escherichia coli cells, an "average" sized bacterium, are about 2 µm (micrometres) long 

and 0.5 µm in diameter, 

8. The cell envelope is composed of the plasma membrane and cell wall. As in other 

organisms, the bacterial cell wall provides structural integrity to the cell. In prokaryotes, 

the primary function of the cell wall is to protect the cell from internal turgor 

pressure caused by the much higher concentrations of proteins and other molecules inside 

the cell compared to its external environment. 

 

 

 

 

 

 

 

 

 

 

 

 

9. Capsule is the outer most layers of the bacteria.They are usually polysaccharide  

10. The bacterial cell wall differs from that of all other organisms by the presence 

of peptidoglycan which is located immediately outside of the cytoplasmic membrane. 

11. Peptidoglycan is made up of a polysaccharide backbone consisting of alternating N-

Acetylmuramic acid (NAM) and N-acetylglucosamine (NAG) residues in equal amounts. 

12.  Peptidoglycan is responsible for the rigidity of the bacterial cell wall and for the 

determination of cell shape 

13. Bacteria, particles of approximately 2 nm can pass through the peptidoglycan 

14. If the bacterial cell wall is entirely removed, it is called a protoplast while if it's partially 

removed, it is called as pheroplast 

15.  β-Lactam antibiotics such as penicillin inhibit the formation of peptidoglycan cross-links 

in the bacterial cell wall. 

16. The enzyme lysozyme, found in human tears, also digests the cell wall of bacteria and is 

the body's main defense against eye infections. 

17. Gram-positive cell walls are thick and the peptidoglycan ( also known as murein) layer 

constitutes almost 95% of the cell wall in some gram-positive bacteria  

18.  The gram-positive bacteria take up the crystal violet dye and are stained purple. 

The cell wall of some gram-positive bacteria can be completely dissolved by lysozymes  

19. The matrix substances in the walls of gram-positive bacteria may be polysaccharides 

or teichoic acids 

20. There are two main types of teichoic acid: ribitol teichoic acids and glycerol 

teichoic acids 

21. Gram-negative cell walls are thin and unlike the gram-positive cell walls, they contain a 

thin peptidoglycan layer adjacent to the cytoplasmic membrane 

22.  Gram-negative bacteria is stained as pink colour 
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23. Lipopolysaccharides, also calledendotoxins, are composed of polysaccharides and lipid 

A which are responsible for much of the toxicity of gram-negative bacteria. It consists of 

characteristic lipopolysaccarides embedded in the membrane. 

24. The plasma membrane or bacterial cytoplasmic membrane is composed of a phospholipid 

bilayer and thus has all of the general functions of a cell membrane such as acting as a 

permeability barrier for most molecules and serving as the location for the transport of 

molecules into the cell. 

25. As a phospholipid bilayer, the lipid portion of the outer membrane is impermeable to 

charged molecules. However, channels called porins are present in the outer membrane 

that allow for passive transport of manyions, sugars and amino acids across the outer 

membrane. 

26. Fimbriae (sometimes called "attachment pili") are protein tubes that extend out from the 

outer membrane in many members of the Proteobacteria. They are generally short in 

length and present in high numbers about the entire bacterial cell surface 

27. Fimbriae usually function to facilitate the attachment of a bacterium to a surface (e.g. to 

form a biofilm) or to other cells (e.g. animal cells during pathogenesis) 

28.  Pili are involved in the process of bacterial conjugation where they are 

called conjugation pili or "sex pili". 

29. Pili are absent in gram-positive bacteria and present in gram-negative bacteria. 

30. Flagella- most recognizable extracellular bacterial cell structures are flagella. Flagella are 

whip-like structures protruding from the bacterial cell wall and are responsible for 

bacterial motility. Common forms include: 

31. Monotrichous - Single flagellum 

Lophotrichous - A tuft of flagella found at one of the cell pole 

Amphitrichous - Single flagellum found at each of two opposite poles 

Peritrichous - Multiple flagella found at several locations about the cell 

 

 

 
 

 

 

32. The filament is approximately 20 nm in diameter and consists of several protofilaments, 

each made up of thousands of flagellin subunits 

33. In comparison to eukaryotes, the intracellular features of the bacterial cell are extremely 

simple. Bacteria do not contain organelles in the same sense as eukaryotes. Instead, 

the chromosome and perhaps ribosomes are the only easily observable intracellular 

structures found in all bacteria. 

34. Unlike eukaryotes, the bacterial DNA is not enclosed inside of a membrane-

bound nucleus but instead resides inside the bacterial cytoplasm. 

35. In most bacteria the most numerous intracellular structure is the ribosome, the site 

of protein synthesis in all living organisms. 
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36. All prokaryotes have 70S (where S=Svedberg units) ribosomes while eukaryotes contain 

larger 80S ribosomes in their cytosol. The 70S ribosome is made up of a 50S and 30S 

subunits. 

37. The prokaryotic cytoskeleton is the collective name for all 

structural filaments in prokaryotes. 

38.  Endospores are bacterial survival structures that are highly resistant to many different 

types of chemical and environmental stresses and therefore enable the survival 

of bacteria in environments that would be lethal for these cells in their normal vegetative 

form.  

39. Depending on the influence of oxygen on growth and viability, bacteria are divided into 

aerobes and anaerobes. 

 

 

 

 

 

 

 

 

 

 

40. Bacteria which grow best at temperatures of 25-40°C are called mesophilic. 

Psychrophilic bacteria are those that grow best at temperatures below 20°C. Another 

group of non pathogenic bacteria, thermophiles, grow best at high temperatures, 55-80°C. 

41. Majority of pathogenic bacteria grow best at neutral or slightly alkaline pH (7.2 – 7.6) 

 

 

ACTINOMYCETES 

1. Actinobacteria is a phylum of Gram-positive bacteria with high guanine and cytosine 

content in their DNA. 

2. Actinomycetes are a specific group as bacteria. Morphologically they resemble fungi 

because of their elongated cells that branch into filaments or hyphae.  

3. Actinomycete (order Actinomycetales),  any member of a heterogeneous group of gram-

positive, generally anaerobic bacteria noted for a filamentous and branching growth 

pattern that results, in most forms, in an extensive colony, or mycelium.  

4. These are gram-positive diphtheroid or filamentous rods, about 0.5μm in width 

5. Discovered by Bollinger  

6. Named by harz  

7. Meaning is ray like fungus. 

 

RICKETTSIAE AND SPIROCHETE 

 

1.  genus of nonmotile, gram-negative, nonspore-forming, highly pleomorphic bacteria that 

can present as cocci (0.1 μm in diameter), rods (1–4 μm long), or thread-like (10 μm 

long) 

2. Rickettsiae comprise a group of microorganisms that phylogenetically occupy a position 

between bacteria and viruses 

3. Rickettsia cannot live in artificial nutrient environments and is grown either 

in tissue or embryo cultures; typically, chicken embryos are used: a method developed 
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by Ernest William Goodpasture and his colleagues at Vanderbilt University in the early 

1930s. 

4. The classification of Rickettsia into three groups (spotted fever, typhus, and scrub typhus) 

was based on serology. 

5. In March 2010, Swedish researchers reported a case of bacterial meningitis in a woman 

caused by Rickettsia helvetica previously thought to be harmless. 

6. Rocky Mountain spotted fever (RMSF), caused by Rickettsia rickettsii 

7. Boutonneuse fever (ie, Kenya tick-bite fever, African tick typhus, Mediterranean spotted 

fever, Israeli spotted fever, Indian tick typhus, Marseilles fever) 

8. Small pleomorphic obligate intracellular bacteria! Gram negative rods. 

But Gram stain is not useful for identification. 

9. Antibiotics: Doxycycline. 

10. Spirochete (order Spirochaetales), also spelled spirochaete,  any of a group of spiral-

shaped bacteria, some of which are serious pathogens for humans, causing diseases such 

as syphilis, yaws, Lyme disease, andrelapsing fever. Examples of genera of spirochetes 

include Spirochaeta,Treponema, Borrelia, and Leptospira. 

11. Spirochetes are gram-negative, motile, spiral bacteria, from 3 to 500 m (1 m = 0.001 mm) 

long. 

 

VIRUS 

 

1. A virus is a small infectious agent that replicates only inside the living cells of 

other organisms. 

2. Viruses occupy the twilight zone that separates the ‘living’ from the ‘non-living’. They 

do not have a cellular organization and contain only one type of nucleic acid, either DNA 

or RNA but never both 

 

 

 

 

 

 

 

 

 

 

 

 

3. The viruses range in size from 20 nm to 300 nm 

4. Virus in Greek means poison. 

5. In 1898, Friedrich Loeffler and Paul Frosch found evidence that the cause of foot-and-

mouth disease in livestock was an infectious particle smaller than any bacteria. This was 

the first clue to the nature of viruses, genetic entities that lie somewhere in the grey area 

between living and non-living states. 

6. Edward Jenner (1798), introduced the term virus in microbiology. 
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7. Virology is the study of viruses, complexes of nucleic acids and proteins that have the 

capacity for replication in animal, plant and bacterial cells.  

8.  discovery of the tobacco mosaic virus by Martinus Beijerinck in 1898, 

9. These viral particles, also known as virions, 

10.  consist of two or three parts: (i) the genetic material made from either DNA or RNA, 

long molecules that carry genetic information; (ii) a protein coat, called the capsid, which 

surrounds and protects the genetic material; and in some cases (iii) 

an envelope of lipids that surrounds the protein coat when they are outside a cell 

11. In the early 20th century, the English bacteriologist Frederick Twort discovered a group 

of viruses that infect bacteria, now called bacteriophage. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12. Virion: The complete virus particle. Capsid: The protein coat that surrounds nucleic acid. 

Nucleocapsid: The nucleic acid plus the capsid. Capsomeres: The structural protein units 

that made up the capsid. Defective virus: the virus cannot replicate by its own, it requires 

helper virus. 

13. The first images of viruses were obtained upon the invention of electron microscopy in 

1931 by the German engineers Ernst Ruska and Max Knoll 

14. Most viruses that have been studied have a diameter between 20 and 300 nanometres. 

15. Viruses consist of non cellular particles that infect a host cell and direct its expression 

apparatus to produce virus particles. 

16. A virion consists of a capsid enclosing a nucleic acid genome. Some viruses are 

further enclosed by an envelope of membrane with embedded proteins. 

17. Virus occupies the twilight zone that separates the ‘Living’ from the ‘non-living’.  

18. Baltimore in 1970 classified virus on the basis of their replication mechanism.  

19. They contain only one type of nucleic acid either DNA or RNA never both. 

20. They are unaffected by antibacterial antibiotics.  

21. Poxivirus are one of the largest viruses and Parvovirus is one of the smallest viruses. 

22. The capsid with the enclosed nucleic acid is called the Nucleocapsid  

23. Viruses may be enveloped or none enveloped.  

24. Protein subunits may be present as projecting spike on the surface of cell envelop they 

are called Peplomers.  

25. Rabies virus is bullet shaped. Poxvirus is brick shaped.  

26. Virus contains genetic information on RNA. 
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27. Better method for prolonged storage of virus is lyophilisation or freeze drying.  

28. Virus is inactivated by UV, Sunlight, and ionization radiation.  

29. Multiplication of virus is called viral replication.  

30. Virus replication cycle can be divided into 6 phases- (1) Adsorption (2) Penetration (3) 

Uncoating (4) Biosynthesis (5) Maturation (6) Release.  

31. Bacteria have rigid cell wall so that virus which affect the bacteria can’t penetrate the 

cell wall of that bacteria, only nucleic acid of the virus can penetrate inside, while 

animal and other higher animal don’t have cell wall thus the virus may penetrate inside 

the cell completely.  

32. Virus particle may be engulfed by process called Viropexis   

33. Herpesvirus and adenovirus are assembled in the nucleus. Picornavirus and Poxvirus 

are assembled in nucleus.   

34. From the stage of penetration till the appearance of mature daughter virions, the virus 

can’t be demonstrated inside the host cell. During these periods the virus seems to 

disappear. This is called the Eclipse phase.  

35. Viruses are obligate intracellular parasites. They don’t grow on culture media used for 

bacteria.  

36. Method for cultivation of Viruses  

(1) Animal Inoculation-  

(A) monkey used for the isolation of poliovirus by bLandsteiner and Popper in 1909.  

(B) Infant mice are used for the isolation of Coxackievirus and Arboviruses ( Dengue,          

Chikungunya)  

(2) Embryonated Egg-  

(A) The Embryonated hen’s egg was first used for the cultivation of virus by 

Goodpasture in 1931.  

(B) Inoculation into amniotic sac is done for the isolation of influenza Viruses  

(C) Yolk sac inoculation is done for the isolation of rabies virus.  

(3) Cell Culture-  

(A) First application of tissue culture in viriology was done by Steinhardt in 1913. 

(B) Cultivation of polio virus was done by Enders, Weller, and Robbins in1949.  

37.  Viruses are grouped according to the body system which they affect.  

(A) Dermotropic- Those producing skin lesions. Example- smallpox, Chikenpox,         

Measles.  

(B) Neurotropic- Those affecting the nervous system. Example- Poliomylitis, rabies.  

(C)Pneumotropic- Those affecting the respiratory tract. Example- Influenza, common 

cold. 

(D) Viscerotropic- Those affecting visceral organ. Example- Hepatitis.  

       37. Virus is classified into two man division on the basis of their nucleic acid present.  

       38. Ribovirus contain RNA and Deoxyribosevirus contain DNA  

       39. DNA virus- A few medically important family of DNA virus are- herpesvirus,          

Adenovirus, Hepadnaviridae,  Parvoviridae and Papillomaviridae.  

       40. Some important RNA virus are- Orthomyxoviridae and Paramyxoviridae,Flaviviridae, 

Ehabdoviridae and Retroviridae.  

 

 

 

 

 

37. Difference between bacteria and virus. 
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S Properties Bacteria Viruses 

1 Cellular Organization  Present  Absent 

2 Growth on Inanimate Media  Yes No 

3 Binary Fission  Yes  No 

4 DNA and RNA  Both are present  Either DNA or RNA  

5 Ribosome  Present  Absent  

6 Sensitivity to antibacterial  Yes  No  

  

38.  there are four main morphological virus types 

(1) Helical- These viruses are composed of a single 

type of capsomere stacked around a central axis 

to form a helical structure, which may have a 

central cavity, or tube. This arrangement results 

in rod-shaped or filamentous virions:  

 

(2) Icosahedral- Most animal viruses are icosahedral or near-spherical with 

chiral icosahedral symmetry. A regular icosahedron is the optimum way of forming a 

closed shell from identical sub-units. The minimum number of identical capsomeres 

required is twelve, each composed of five identical sub-units. 

(3) Prolate- This is an icosahedron elongated along the fivefold axis and is a common 

arrangement of the heads of bacteriophages. This structure is composed of a cylinder 

with a cap at either end 

(4) Envelope- Some species of virus 

envelop themselves in a modified form 

of one of the cell membranes, either the 

outer membrane surrounding an infected 

host cell or internal membranes such as 

nuclear membrane or endoplasmic 

reticulum, thus gaining an outer lipid 

bilayer known as a viral envelope.  The 

influenza virus and HIV use this strategy 

(5) Complex- These viruses possess a capsid that is neither purely helical nor purely 

icosahedral, and that may possess extra structures such as protein tails or a complex 

outer wall. Some bacteriophages, such as Enterobacteria phage T4, have a complex 

structure consisting of an icosahedral head bound to a helical tail, which may have 

a hexagonal base plate with protruding protein tail fibres. 
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MICROBIOLOGY 

Structure of bacterial cell; Classification of microbes and their taxonomy 

 

1. Prokaryotes and eukaryotes are the division of which kingdom – 

(a) Protista (b) Anilida (c) Planti (d) none of them  

2. The cell envelope is composed of- 

(a) DNA (b) RNA (c) plasma membrane and cell wall (d) DNA and RNA  

3. Peptidoglycan is made up of-  

(a) Phosphate (b) polysaccharide backbone (c) Lipidophase (d) All 

4. Bacteria, particles of approximately ----- nm can pass through the peptidoglycan 

(a) 5  (b) 2  (c) 3 (d) 6 

5. If the bacterial cell wall is partially  removed, it is called 

(a) Protoplast (b) Pheroplast (c) Both (d) None  

6. Which of cell walls are thick and the peptidoglycan containing-  

(a) Gram Negative (b) Gram Positive (c) Both (d) Neutral  

7. Gram Positive gives which color-  

(a) Purple (b) Red (c) Blue (D) No colour  

8. Pili are absent in-  

(a) Gram Negative (b) Gram Positive (c) Both (d) none  

9. Psychrophilic bacteria are those that grow best at temperatures below- 

(a) below 20°C (b) Above 20 (c) Above 100 (d) Room Temperature  

10.  which is not a classification method of bacteria- 

(a) Shape (b) Stain (c) arrangement (d) spreadibility  

11. When rod shaped bacteria appears to be in pair arrangement, it is known as-  

(a) Staphylococci (b) Bacillus (c) Diplobacilli (d) Strptobacilli 

12. The organ of locomotion of bacteria is called as-  

(a) Capsul (b) Flagella (c) Slime (d) Fimbriae  

13. A gram positive bacteria retain crystalk violate stain bcause 

(a) Cell was contain significant amount of teichoic and lipoteichoic acid  

(b) Bacteria have thick peptidoglycan layer 

(c) Periplasmie space is absent  

(d) All of the above  

14. Gram staining consist of- 

(a) 2 stages (b) 4 Stages (c) 3 stages (d) 5 stages  

15. The spore protect  genomic DNA from- 

(a) Intense heat (b) Chemical Agent (c) radiation (d) All of the above stated  

16. Which of the following is true about fungi  

(a) Eukaryoes (b) Prokaryotes (c) Obligate paracyte (d) can’t be grown on cell- free media 

17. Which of the foillowing is true about the envelop- 

(a) Derived from host cell membrane (b) Lipoprotein in nature  

(c) Has projecting spike on the surface (d) All of the above  

       18. During declining phase-  

              (a) Microorganism phase increase in size and metabolic rate  

              (b) The cell start dividing and their number increase by geometric progration 

              (c) Rate of multiplication and death become almost equal  

              (d) Population of the cell decrease  

        19. Growth factor are – 

              (a) Mineral Salt (b) Ammonium salt (c) Hydrogen, Carbon, Nitrogen  

              (d) Essential substance which bacteria cant synthesize by them self  

       20. Monoclonal antibody is used in-  

            (a) Immunotherapy (b) Immunological identification of cell and tissue  

            (c) Radioimmuno (d) All of the above  
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MICROBIOLOGY 

1. What is the genetic material in virus- 

(a) DNA (b) RNA (c) DNA and RNA (d) DNA or RNA 

2.  What is the size of virus  

(a) 20 nm to 300 nm  (b) 60 nm to 400 nm (c) 20 mm to 300 mm (d) 80 nm to 300 nm 

3. Virions are-  

(a) Genetic material (b) The complete virus particle  (c) envelop (d) Disease  

4. Who classified virus on the basis of their replication mechanism?  

(a) Baltimore   (b) Alexender (c) Luies Pasture (d) All  

5. one of the largest viruses is-  

(a) Parvovirus  (b) Poxivirus (c) Papelonavirus (d) HIV Virus  

6. Protein subunits present as projecting spike on the surface of cell envelop they are called 

(a) Peplomers. (B) Monopeplomers (c) Capsule (d) Envelop  

7. Shape of rabies virus is-  

(a) Oval (b) Rectangular (c) bullet shaped (d) chain shape   

8. Virus replication cycle can be divided into- 

(a) 1 phase (b) 2 Phase (c) 5 phase (d) 6 Phase  

9. In which  of the following virus cant penetrate completely  

(a) Bacteria (b) Animal (c) plant (d) All of the above  

10. Phase at which virus can not be demonstrate is known as-  

(a) Growth phase (b) Eclipse phase  (c) Disappearing phase (d) None of them  

11. Virus can be cultures on – 

(a) Agar media (b) Media (c) peptone media  (d) Animal 

12. The Embryonated hen’s egg was first used for the cultivation of virus in- 

(a) 1931 (b) 1930 (c) 1929 (d) 1985 

13. Bacteria and virus are differ on the basis of ribosome, which have ribosome- 

(a) Virus (b) Bacteria (c) Both (d) None  

14. Example of DNA virus is-  

(a) Adenovirus (b) Retroviridae.(c) Flaviviridae,  (d) Orthomyxoviridae 

15. bacteriologist Frederick Twort discovered- 

(a) Virus (b) Bacteria (c) Bacteriophage (d) None  

16. Virology is the study of 

(a) Bacteria (b) Virus (c) bacteria and Virus (d) virus metabolism  

17. Virus is a word taken from  

(a) Greek (b) China (c) Latin (d) Swiss  

18. Rocky Mountain spotted fever is caused by- 

(a) Rickettsia rickettsii (b) Rickettsia helvetica (c) Spirochaeta,(d) none  

19. Penetration of virus is possible in- 

(a) Bacteria (b) Animal (c) Human (d) animal and human  

20. Yolk sac inoculation is done for the isolation of 

(a) rabies virus  (b) Hepatitise virus (c) polio Virus (d) none  
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