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e Bacterial Structure SHAPES OF BACTER'A
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Bacterial Structure Below is an image of a typical bacteria. Color the bacteria according to the directions.

Bacteria consist of single cells lacking a nuclear envelope, referred to as prokaryotic. Prokaryotic cells also lack all the
membrane bound organelles of eukaryotic cells. Like all other cells, prokaryotic cells have a cell membrane (red). In
nearly all prokaryotes, there is a cell wall (green) outside the cell membrane. Many, but not all, prokaryotic cells have
a jelly-like capsule (purple) or slime layer outside the cell wall.

A pilus (blue) or pili is a projection of the cell membrane through the cell wall that serves for attachment to either a
host cell or another bacteria. Some bacteria have numerous pili, others have none. A flagellum (pink) or flagella is a
whiplike appendage that bacteria can use to propel themselves. Some bacteria have no flagella, while others can
have up to 100.

The interior of the bacteria is divided into two regions: nucleoid which contains the hereditary material and the
cytoplasm (leave white) which contains all the other cell contents. NOTE: there is no membrane that separates these
parts. The nucleoid consists of a single molecule of DNA (yellow) that is twisted and folded on itself to fit inside the
bacteria. A plasmid (orange) is a small piece of DNA that is separate from the DNA. As in eukaryotic cells, there are
lots of ribosomes (brown).
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e Bacterial Adaptations
o Live in various habitats and have several

adaptations:

Oil-eating microhes

Naturally occurring microbes in the ocean feed on the hydrocarbons in oil. Scientists hope to speed up the
process for the large spill in the Gulf of Mexico, where warm temperatures also aid the reaction.
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Oil contains
hydrocarbons, which 0
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water and carbon dioxide
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m Some can use chemicals Adding fertilizer increases the size and number of the microbes  Not all of the oil can be consumed,
so they can eat more oil; too much, however, can cause algae but what is left over is more easily
blooms, which starve the ecosystem of light and oxygen dispersed by currents and wind
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e Humans have used these bacterial strains to help clean up

m They can exist in extreme hot/cold (extremophiles)

o High rate of mutualism
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o Aerobic Bacteria

m Needan -

m  Example: Tuberculosis — affects lungs

o Anaerobic Bacteria

m  Example: Botulism - food poisoning

e Bacterial Reproduction & Life Cycle
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e Human Defense against Bacterial Infection
o Antibiotics work by...
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®  EXAMPLE: Penicillin (antibiotic) stops the formation of cell walls.
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o Strains of bacteria that have adapted to antibiotics.
o Bacteria are gaining resistance to antibiotics through:
= , ,and
o A bacterium may already have an gene (DNA) for antibiotic resistance on the
o A copy of the plasmid is transferred through
o Resistance spreads through many bacteria.
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Lots of germs
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LACTOBACILLI
Beneficial varieties produce
vitamins and nutrients, boost
immunity and protect
against carcinogens.

drug resistant the good bacteria protecting to grow and take over other bacteria
the body from infection
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Good and Bad Bacterial Flora
e Good and Bad Bacteria
o Good bacteria...
m synthesize vitamins
m boost
m fight
BIFIDOBACTERIA ESCHERICHIA COLI
m create (cheese, fearntnblasd bt ool vl il iy o
modulate immune responses to of vitamin K2 (essential for blood
. . invudi:g :u?hogens,’?areven: c’lnﬁi:g) al(\d hel; to kesp
t, kimchi) f bad b h
ogur mchni tumour formaiion and ad bacteria in check.
y g ’ produce vitamins. But some strains can lead to illness.
m deal with
(bioremediation)
m Make up of the cells

in the gut (~95% of the total
number of cells in the intestinal
tract).

CAMPYLOBACTER
C Jejuni and C coli are the strains most
commenly associated with human disease.

ENTERQCOCCUS FAECALIS
A common cause of

t-surgical infecti b

CLOSTRIDIUM DIFFICILE

Most harmfull following @ course of

ics when it is able to proliferate.

®  EXAMPLES. Lactobacillus acidophilus,
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Infection usually occurs throught the
ingestion of contaminated food.

Dehalococcoides ethenogenes

o Bad bacteria...
m Can cause life threatening diseases

e Done by invading tissues or creating toxins

O EX. E-coli and streptococci



