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e Eukaryotic cells

 Difference between pro and eukaryotic cells
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_© Prokaryotes:

No true nucleus

Kingdom Eubacteria

Plantae

Fungi

Animalia

No membrane-bound organelles

_© Cell Wall composed of peptidoglycan

_© Reproduce asexually by budding and fission

©® Very small (1 -10 pm)




Kingdom Archaebacteria

Eu- Archae- _ Plantae Fungi Animalia

bacteria bacteria
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& Prokaryotes: Eukaria
® No true nucleus |
‘® No membrane-bound organelles like

mitochondria or chloroplasts

© NO peptidoglycan in cell wall

— Reproduce asexually by budding and fission
- Very small (1 - 10 pm)

) "Extreme” environments (high temperatures)



Prokaryotic Cells

Prokaryotic Cell Structure
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Eukaryotes

Eu-

bacteria bacteria

ATENEE | ¢ Plantae

Fungi

Animalia

O Eukaryotes:
®True nucleus

SMembrane-bound organelles

_© Cell size generally 10 - 100 pm

O Atleast 4 lineages:

_© Protista, Plantae, Fungi, Animalia



Two fundamental types:
Prokaryotic
© No Nucleus
- No organelles Cytoplasm
© Small 100nm-5um

EUKARYOTIC CELL

Eukaryotic
® True Nucleus
® Membrane bound
organelles
©10-100um
® Some are larger



Characteristics Prokaryotic Cells Eukaryotic Cells

found

Cell wall Complex composition in layers, typically Composition is simple, peptidoglycan not
contains peptidoglycan

Plasma membrane No carbohydrates or sterols

Glycocalyx Present as capsule or slime layer

None. Only some inclusion bodies are
present

Not well defined, without any nuclear
membrane or nucleoli

Single circular chromosome present as
nuclear material without histones

Cell division Binary fission

Chromosome

Contains carbohydrates and sterols

Present in cells that lack cellwall

ER, golgi body, lysosomes, mitochondria,
lysosomes

Well defined nucleus present, with nuclear
membrane and nucleus

Multiple linear chromosomes found with
histones

80S

Mitosis and meiosis



Some typical cells

animal cell cell membrane
centriole vacuole

- .*:» 3 plant cell
e S \ nposomes Vacuole
¢ S/ endoplasmic pjasn: chioroplast
\ m reticulum ~_  Mem a"e/-" ¥
mitochiondrion _ fpsomes

nucleus

w7’ nucleolus

chromosomes
bacteria cell
(bacillus type)

Golgi complex

cytoplasm

cell wall

chromosome
plasmodesma

ribosomes

flagelta
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Prokaryotic Cells

* Prokaryotic cells lack a membrane-bound nucleus. Genetic material is
present in the nucleoid

* There are four main structures shared by all prokaryotic cells, bacterial or

archaean:
* The plasma membrane
e Cytoplasm
* Ribosomes
* Genetic material (DNA and RNA)

* Some prokaryotic cells also have other structures like the cell wall,
pili (singular "pillus"), and flagella (singular "flagellum"). Each of these
structures and cellular components plays a critical role in the growth,
survival, and reproduction of prokaryotic cells.
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Glycocalyx (pink coating)—A coating
or layer of molecules external to the cell
wall. It serves protective, adhesive, and
receptor functions. It may fit tightly or be
very loose and diffuse.

Bacterial chromosome or nucleoid—Composed
of condensed DNA molecules. DNA directs all
genetics and heredity of the cell and codes for
all proteins.

Plasmid—Double-stranded DNA circle
containing extra genes.

Pilus—An elongate, hollow appendage
used in transfers of DNA to other cells.

Ribosomes—Tiny particles composed
of protein and RNA that are the sites
of protein synthesis.

Actin cytoskeleton—Long fibers of proteins
that encircle the cell just inside the cell
membrane and contribute to the shape of
the cell.

Flagellum—Specialized appendage attached
to the cell by a basal body that holds a long,
rotating filament. The movement pushes the
cell forward and provides motility.

Figure 4.1

Fimbriae—Fine, hairlike bristles extending
from the cell surface that help in
adhesion to other cells and surfaces.

Inclusion/Granule—Stored nutrients
such as fat, phosphate, or glycogen
deposited in dense crystals or particles
that can be tapped into when needed.

Cell wall—A semirigid casing that
provides structural support and shape
for the cell.

Cell (cytoplasmic) membrane—A thin
sheet of lipid and protein that surrounds
the cytoplasm and controls the flow of

- materials into and out of the cell pool.

Outer membrane—Extra membrane
similar to cell membrane but also
containing lipopoly saccharide. Controls
flow of materials and portions of it are
toxic to mammals when released.

Endospore (not shown)—Dormant body
formed within some bacteria that allows
for their survival in adverse conditions.

Cytoplasm—Water-based solution filling
the entire cell.




Procaryotes

* Plasma membrane:
Separates the cell from its environment.

Phospholipid molecules oriented so that hydrophilic phosphate heads
directed outward and hydrophobic tails directed inward.

Proteins embedded in two layers of lipids (lipid bilayer).
Proteins allow substances to pass into out of the cell.

Carbohydrate chain

Protein channel
Protein molecule
Outside Cell
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e Cytoplasm:
* Also known as proto-plasm.

* Gel-like matrix of water, enzymes, nutrients, wastes, and contains cell
structures.

* Location of growth, metabolism, and replication.



 Ribosomes:

* Ribosomes are the principle structure in a prokaryotic cell after the
nucleoid.

* They are composed of a complex of protein and RNA, and are the site
of protein synthesis in the cell.

* The prokaryotic ribosomes are 70S, comprised of sub units 50S and
30S.




prokaryotic 70S ribosome

23S and
5S rRNAs
(34 proteins)

16S
(21 proteins)

eukaryotic 80S ribosome
28S,5.8S,
and 5S rRNAs

(~45 proteins)

/

— 18S rRNA
(~30 proteins)

238 and 58 rRNA

.4 %
¥ QOther 508 Proteins




svedberg (S); Ribosomal subunits:

centrifuge

* It is the centrifugal unit
depending on the density of the a lbe
object (and in the cage of cell =T
organelles) determining that
how quickly sink to the depth
when centrifuged.

308 505 708
ribosomal subunits



* Nucleoid/Genetic material:

* The cytoplasm also contains a region called the nucleoid, which is
where the DNA of the cell is located.

* The prokaryotic cell consists of a chromosome that isn’t contained
within a nuclear membrane or envelope.

* The nucleoid or bacterial chromosome comprises a closed circle of
double stranded DNA, many times the length of the cell and is highly
folded and compacted.



Capsule
Cell wall
Plasma membrane

Prokaryote Genetics

Nucleoid

. %%%I]Qé‘l d‘.)f cytoplasm where prokaryote's genome (DNA) is

* Usually a singular, circular chromosome.

Bactenal Flagellum
Nucleoid (circular DNA)

Plasmid

Chromosomal DNA

F Plasmid

Chromesomal DN/

« Small extra piece of chromosome/genetic material.

1.
+ 5-100 genes
* Noft critical to everyday functions.
2
+ Can provide genetic information fo promote:
- Antibiotic resistance
3.
- Virulence factors
| duced h h ifically infl Aelaxatome Transterasome
S e BRSO P 3 oy £ S gy nluence F Plasmic F Piasmia
4,

- Promote conjugation

ggr:%ré f?Sn‘%f-. génetlc material between bacteria through cell- Old Donor

New Donor


http://www.scienceprofonline.com/genetics/what-is-dna-deoxyribonucleic-acid.html
http://www.scienceprofonline.org/microbiology/bacterial-genetics-plasmid-dna-conjugation-gene-transfer.html

* Cell wall:

* The prokaryotic cell’s cell wall is present outside the plasma
membrane.

* It provides rigidity to the cell shape and structure and protects the
cell from its environment.

* Bacterial cell wall is primarily composed of peptidoglycan and on the
basis of cell wall composition the bacteria classified into gram-
positive and gram negative organisms.
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Gram-Positive Bacteria



Prokaryotes - Cell Wall

Gram-Positive & Gram-Negative

* Gram-positive

Peptidoglycan makes up as much as 90% of the thick, compact cell wall.

* Gram-negative

More chemically complex and thinner.
Peptidoglycan only 5 — 20% of the cell wall.

Peptidoglycan not outermost layer, between the plasma membrane
and the outer membrane.

Outer membrane is similar to the plasma membrane, but is less
permeable and composed of lipopolysaccharides (LPS)

LPS is a harmful substance classified as an endotoxin,

The space between the cell wall and the plasma membrane is called the
periplasm.

Grampositive Cell wall

Peptidoglycan
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http://www.scienceprofonline.org/microbiology/gram-positive-bacteria-cell-wall.html
http://www.scienceprofonline.org/microbiology/gram-negative-bacteria-cell-wall.html
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.‘ § Prokaryotes - Glycocalyx

Some bacteria hfve an additional layer outside of the cell wall called the
glycocalyx.
This additional layer can come in

ohe of two forms:

1. Slime Layer

the slime layer is considered as a form of glycocalyx.

A glycocalyx is considered a slime layer when the
glycoprotein molecules are loosely associated with
the cell wall. Bacteria that are covered with this
loose shield are protected from dehydration and loss
of nutrients.

- Slime layer causes bacteria to adhere to solid surfaces
and helps prevent the cell from drying out.



https://en.wikipedia.org/wiki/Glycocalyx

Prokaryotes - Glycocalyx
2. Capsule

* Polysa fhar'ides firmly attached to the
cell wall.

» Capsules adhere to solid surfaces and to -
nUfrients in the environment. g o 0 Oo
Adhesi f s amai 000% 20"

. esive power of capsules is a major . o o S s
gcllscérgsr'elsn e ml‘na’noR 011 some bacterial R SN AKBODEIOVALY-0NQ 52 LOWSE

B S R
mntune system.

capsule

pathogen-associated
molecular patterns

endocytic
pattern-recognition
receptors

Bacterial Flagellum
Nucleoid (circular DNA)




Prokaryotes - Endospores

» Dormant, tough, non-reproductive structure
produced by small number of bacteria.

> Resistant to radiation, desiccation (drying up),
lysozyme, femperature, starvation, and
chemical disinfectants.

> Endospores are commonly found in soil and
water, where they may survive for very long
periods of time.

An endospore stained bacterial smear of
Bacillus subtilis showing endospores as
green and vegetative cells as red.


http://www.scienceprofonline.com/microbiology/what-is-a-bacterial-endospore.html

Prokaryotes - Surface Appendages

> Some prokaryotes have distinct
aBpendages That allow them to move
about or adhere to solid surfaces.

> Consist of delicate stands of
proteins.

> flagella: Long, thin extensions that
allow some bacteria to move about AF=Axial fibril
freely in agueous environments. PC=Protoplasmic Cylinder

(singular: flagellum) -~ 0S=0uter Sheath
AF PC 05
> axial filament (endoflagella): Wind \

. . . Mo\
around bacteria, causing'movement in T i -
waves. w-\ \ |
L T L8

Images: Helicobacter pylori ; Axial filament, Source unknown

From the Virtual Microbiology Classroom on ScienceProfOnline.com



http://www.scienceprofonline.com/cell-biology/prokaryotic-cell-parts-functions-diagrams.html
http://www.scienceprofonline.org/chemistry/what-are-proteins-amino-acids-peptide-bonds.html
http://en.wikipedia.org/wiki/File:EMpylori.jpg
http://www.scienceprofonline.com/virtual-micro-main.html
http://www.scienceprofonline.com/

Prokaryotes - Surface Appendages

>f|mbr'|ae Most Gram-negative
ac‘rer'la have these short, fine
cép pend ages surrounding the cell.
Gram+ bacteria don't have.

Chromosomal DNA F Plasmid

No role in motility. Help bacteria
adhere to solid surfaces. Major

factor in virulence.
(singular: fimbria) 5

?lll : Tubes that are longer than
|mbr|ae usually shorter than
flagella. 3.

Relaxasome Transferasome

Use for movement, like grappling il TR
hooks, and also use conjugation pili 4. \
to transfer plasmids. (singular = pilus)

Old Donor New Donor

From the Virtual Microbiology Classroom on ScienceProfOnline.com Images: E. coli fimbriae, Manu Forero; Bacterial conjugation, Adenosine
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