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Programme

• Lecture 1: General Microbiology

• Lecture 2: Host-parasite interactions

• Lecture 3: Sterilization, Disinfection and Chemotherapy

• Lecture 4: Clinical Microbiology



What is a Micro-organism?

• Very small (you need a microscope to see them!)

• They are all over (most micro-organisms are ubiquitous)

• Relatively few species are human pathogens!
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Relative sizes of the organisms
causing infectious diseases

Micro-organisms



Characteristics of the major groups of organisms 

that causes infectious diseases

Micro-organisms



Prokaryotic cells versus Eukaryotic cells

Prokaryotes: pro = before (rudimentary)
karyon = nucleus

Eukaryotes:    eu = true

karyon = nucleus
from Greek

Bacteria

Fungi



Cause of infectious diseases



Morphology (Bacteria)

Cocci

Rods

Spirochetes



Arrangements of bacteria determined by their 

pattern of binary fission



Hans Christian Gram

Jens K. Møller / 2003

The Gram Stain

Gram negative bacteria
Gram positive bacteria



Characteristics used to classify bacteria

Gram-positives

Simplified scheme

Example



Pneumococci (S. pneumoniae)

- α hemolytic, optochin sensitive

- diplococci with a polysaccharide capsule (>80 types)

- capsule swelling: polyvalent antiserum (omni serum) directed against the 

capsule is added to the sputum sample - if S. pneumoniae is present the 

capsule will swell and may be visualized by counterstaining or viewed 

directly in a wet smear under the microscope.



� S. aureus may show beta-haemolysis. 
Other Staph. species are alpha- or gamma-
haemolytic.

Colony of

S. aureus

Morphology on blood agar

beta-haemolysis



The bacterial cell



Bacterial cell walls



Specialized functions

Flagella



Classification of Staphylococcus aureus

Family Micrococcaceae

Genus Staphylococcus

Species Staphylococcus aureus

Type S. aureus, phage type 80

Strain S. aureus, ATCC 29213

Clone e.g. spa type CC22 – t032

Example
Phenotypic examinations
Morphology

Biochemical reactions

Resistance pattern

Phage type

Genotypic examinations
Spa-type
Pulsed Field Gel Electrophoresis

Ribotyping

SCCmec typing 

Single locus DNA-sequencing of the repeat 

region of the Staphylococcus protein A gene 

(spa) can be used for reliable, accurate and 

discriminatory typing of MRSA. Repeats are 

assigned a numerical code and the spa-

type is deduced from the order of specific 

repeats.

Jens K. Møller



Medically important groups of bacteria

Gram positives

Gram negatives



Growth in a blood culture bottle

0                1                2                3                4                5                6             

2.000.000

1.000.000

500.000

1

Incubation time (hours)

Number of bakterier per ml

105Detektionsgrænse

(under ideal growth conditions, the bacteria doubles in 20 minutes)

Jens K. Møller, 2004

Limit of detection



Exchange of 

genetic material

in Bacteria



Fungi

Dermatomycosis

Superficial and cutanous
Systemic or
subcutanous



Virus – the morphology (Capsid)

A virus is a very simple construction 
(A capsomere is the basic subunit protein in the capsid of a virus)

Capsid is the shell or coating made up of proteins around a virus' genetic material

Example



Virus

Virus are obligate intracellular organisms!





The characteristics used to classify virus

DNA virus



Routes by which a virus enters the body



Replication of a virus



Receptors and virus entry into host cells



Structure of influenza virus. The diagram illustrates the main structural features of the virion. The surface of the particle contains three 

kinds of spike proteins: the hemagglutinin (HA), neuraminidase (NA), and matrix (M2) protein embedded in a lipid bilayer derived from the 

host cell and covers the matrix (M1) protein that surrounds the viral core. The ribonucleoprotein complex making up the core consists of 

at least one of each of the eight single-stranded RNA segments associated with the nucleoprotein (NP) and the three polymerase 

proteins (PB2, PB1, PA). RNA segments have base pairing between their 3´ and 5´ ends forming a panhandle. Their organization and the 

role of NS2 in the virion remain unresolved. (From Fields Virology, 4th ed, Knipe & Howley, eds, Lippincott Williams & Wilkins, 2001, Fig. 

47-2)

Influenza virus structure



Influenza A hemagglutinin and neuraminidase subtypes

Fields Virology, 4th ed, Knipe & Howley, eds, Lippincott Williams & Wilkins, 2001, Table 47-1



The reservoir of influenza A viruses. The working hypothesis is that wild aquatic birds are the primordial reservoir of all influenza viruses 

for avian and mammalian species. Transmission of influenza has been demonstrated between pigs and humans (solid lines). There is

extensive evidence for transmission between wild ducks and other species, and the five different host groups are based on phylogenetic 

analysis of the nucleoproteins of a large number of different influenza viruses.  (From Fields Virology, 4th ed, Knipe & Howley, eds, 

Lippincott Williams & Wilkins, 2001, Fig.  47-3.)

Influenza A reservoir



Influenza replication

From Medical Microbiology, 5th ed., Murray, Rosenthal & Pfaller, Mosby Inc., 2005, Figure 60-2.



From Medical Microbiology, 5th ed., Murray, Rosenthal & Pfaller, Mosby Inc., 2005, Figure 60-3.

Influenza pathogenesis



Six seronegative volunteers received 104.0 TCID50 of wild-type A/Bethesda/1015/68 virus intranasally on day 0. (From Fields Virology, 

4th ed, Knipe & Howley, eds, Lippincott Williams & Wilkins, 2001, Fig.  47-10.)

Influenza pathogenesis in humans


