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Table 1. Units of Length Commenly Used in Microbiclogy

Metric Unit

decimeter (dm)
centimeter {cm)
millimeter (mm}
micrometer (dm)

nanometer (nm)

Meaning of Prefix
110

1100

14000

11,000,000
1/1,000,000,000

Metric Equivalent
Tm=10"m
1dm=01m=10"m
1cm=0.01m=10"2m

1lmm=0001m=10"3m

1pm =0.000001m=10"%m

1nm =0.000000001 m=10""m

Microbial diversity:


http://www.wadsworth.org/databank/ecoli.htm
http://www.wadsworth.org/databank/haemoph.htm
http://www.wadsworth.org/databank/borreli.htm
http://www.wadsworth.org/databank/mycotubr.htm
http://www.wadsworth.org/databank/treponem.htm
http://www.jgi.doe.gov/JGI_microbial/html/azotobacter/azoto_homepage.html
http://www.jgi.doe.gov/JGI_microbial/html/pediococcus/pedioc_homepage.html
http://www.jgi.doe.gov/JGI_microbial/html/enterococcus/enterococcus_homepage.html
http://www.jgi.doe.gov/JGI_microbial/html/chloroflexus/chloro_homepage.html
http://courses.mbl.edu/MICDIV/03_1.JPG
http://courses.mbl.edu/MICDIV/39.JPG
http://courses.mbl.edu/MICDIV/CRISTI~3.JPG
http://www.jgi.doe.gov/JGI_microbial/html/lactobacillus_gas/lactob_gas_homepage.html
http://www.jgi.doe.gov/JGI_microbial/html/xylella_almond/xyle_almnd_homepage.html
http://www.jgi.doe.gov/JGI_microbial/html/pseudomonas/pseudo_homepage.html
http://www.jgi.doe.gov/JGI_microbial/html/magnetospirillum/mag_spirill_homepage.html
http://www.jgi.doe.gov/JGI_microbial/html/rhodospirillum/rhodospir_homepage.html

Size of microbial cells
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Different type of cells:

- human epithelial cell vs. Bacterial cell (bacillus)
- differences in size and structure / composition of cell

epithelial
cell —»




Microscope

Microscopy is the technical field of using microscopes to
view objects and areas of objects that cannot be seen
with the naked eye (objects that are not within the
resolution range of the normal eye)

There are three well-known branches of
microscopy: optical, electron, and scanning probe

microscopy, along with the emerging field of X-ray
MICroscopy.

eyepiece
real image

objective object

virtual ir;‘lage



https://en.wikipedia.org/wiki/Microscope
https://en.wikipedia.org/wiki/Optical_microscope
https://en.wikipedia.org/wiki/Electron_microscope
https://en.wikipedia.org/wiki/Scanning_probe_microscopy
https://en.wikipedia.org/wiki/X-ray_microscopy

Yeast cell ,under” the different microscopes

Saccharomyces cerevisiae — eukaryotic cell

Light microscopy SEM TEM



Types of microbial cells:

chromosome
(nucleoid reg)it)()\/
° ° egeo ope \
Prokaryotes — small cells with simple composition ,
ribosomes > o
- domain Bacteria (bacteria and cyanobacteria) food granule )/ .
prokaryotic .

flagellum -

- domain Archea (archeons)

\ |} [ capsule or
' slime layer

Eukaryotes— bigger cell, complex structure

- domain Eukarya
- kingdom Fungi — microscopic fungi - yeasts,
moulds \ :-: *
- kingdom Plantae — microscopic algae &S M

- rkingdom Protista — protozoa wy :

Nucleus

Outer envelope

Cytoplasm Endoplasmic reticulum




Comparison of size of bacterial and yeast cells:

Prokaryotic cell — bacteria Escherichia coli (1 x 2 um) (bacillus)

Eukaryotic cell - yeast Saccharomyces cerevisiae (3 -10 um)

(round shape)

Light
MICroscopy
(native
section)

SEM

| " 10 ym

Theory of endosymbiosis - size of bacteria = similar in size to
mitochondria in eukaryotes



1. Bacteria (prokaryotic MO, 0,2-2pum)

Light microscopy

Relatives 5|
_ * Increase of contrast leads to better visualization —

10um 100 pm
e For Increase of contrast we use STAINING

* dyes are organic:

 Able to bind specific cell compartment
« Methylene blue, crystal violet, carbolfuchsin...

Staining:
« Monochromatic (one stain)
* Diagnostic - Gram staining



Shapes of bacteria cells

Morphology of bacterial cells
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; e.g. Streptococcus
e.g. Staphylococcus  e.g. Sarcina ¢.q. Streptococcus gpneur?voniae

aureus ventriculi pyogenes e.g. Neisseria
gonorrhoeae

= Fixation before staining - For better staining and differentiation



Shapes of bacterial cells
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2. Yeasts and microscopic fungi (eukaryotic MO, 1 —more than

10 pm)

» Yeasts and microscopic fungi (molds)
» Non-photosynthesis

Anithal » Chitin in cell wall

cell

Eukaryotic cell:

Light microscope

Schematic of typical animal (eukaryotic) cell, showing subcellular
components.

Organelles: (1) nucleolus (2) nucleus (3) ribosome (4) vesicle

(5) rough endoplasmic reticulum (ER) (6) Golgi apparatus (7) Cytoskeleton
(8) smooth ER (9) mitochondria (10) vacuole
(11) cytoplasm (12) lysosome (13) centrioles

L.V.RaoMD




Types of cells and strucires of microscopic fungi

1. Yeast-like cells — various shapes (round, elongated, triangular)
2. Mycelial forms (hyphae, pseudohyphae)) — one cell, many cells,
septae / non septae, special structures for reproduction
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Shapes of yeasts

round
Saccharomyces cerevisiae

-5 triangular
[elelgglel Trigonopsis variabilis

)

vytvarajuce pseudohyfy vytvarajuce pravé hyfy
Candida glabrata Canida albicans




Shapes of microscopic fungi

conidiophor conidiophor
Penicillium sp. Penicillium sp. Aspergillus niger




