Cell Types

Eukaryotic Cells



Eukaryotes contain a ‘true’ nucleus and membrane-bound organelles.
Roll over the organelles to learn more about their functions.
Can you identify them in the line drawing?
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Eukaryotes are more complex and thus later than prokaryotes:

[ Eukaryotic evolution
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Both are double-enveloped organdles which have their oawn DNA and their own ribosomes.
Their DNA is circular, like most prokaryotic DNA, and their ribosomes are like those of
prokanyotes not eukaryotes. Both organelles are also able to divide independent of the larger
host cell by a fission process that is like that of most prokaryotic cells.
-

IIdhtt|1:fhw1»».-w.lmurn mp.com/ch24_alpha/endosymbiont_theory _m.swf

Symbiont theory: smaller unicellular
organisms were engulfed and
became part of larger organisms,
eventually specialising to become
organelles within the cell.

This is a symbiotic relationship: the
large cell provides a habitat for the
smaller prokaryote and in return is
rewarded by the products of the
prokaryote (e.g. proteins, ATP).

This is supported by the fact that

Prokaryotic cell Eukaryotic cell
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cell organelles are of comparable
size to prokaryotes, some organelles
(such as mitochondria) have their
own DNA and the evidence
provided by the fossil record.
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Transmission Electron Micrograph of liver cells:

plasma membrane

mitochondria

free ribosomes
nucleus
lysosomes

nucleolus

nuclear membrane

rough endoplasmic reticulum
(with ribosomes)

cytoplasm

Golgi apparatus

Nu-nucleus E-euchmmalm H—heterochromath-
mitochondria, RER-rough endoplasmic reticulum,
G-golgi complex
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The functions of eukaryote cell parts:

plasma membrane mitochondria

site for respiration: converts
sugars into ATP (a more useful
store of energy)

the outer limit of the cell
controls entry and exit of
nutrients and waste

free ribosomes
produce proteins to be used by

this cell
nucleus

membrane-bound nucleus contains
all genetic information in
chromosomes. The nucleolus is a
densely-packed area of DNA.

lysosomes

contains digestive enzymes for
breaking down nutrient
molecules and dead cell parts
for recycling

rough endoplasmic reticulum
ribosomes on rough ER produce
proteins to be exported from the cell.

Golgi apparatus

modifies and 'packages’ proteins
produced in the RER to be
exported by the cell via
exocytosis

cytoplasm

contains many enzymes and solutes
needed for metabolic reactions within
the cell, as well as dissolving mineral
ions, nutrients and waste



Which structures can you identify in this false-coloured TEM image?
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Liver Cell (TEM x9,400) ﬂhttp:ﬂwww.dcnniskunI.u:l.numa"
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Which structures can you identify
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in this false-coloured TEM image?
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mitochondria
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nucleus
nucleolus
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rough endoplasmic reticulum

Golgi apparatus
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Comparing prokaryotes and eukaryotes. Complete the table below.

Size DNA

Nucleus

Organelles Ribosomes Mitochondria

Prokaryotes

Eukaryotes

Prokaryote and Eukaryote Cells Compared

All opils can b dassfied as
plants, animals, fungi, and profsts

hitp://www.mwit.ac.th/~oov/e-cell/activity/cell.swf

gither are single eukaryobic calls
or pre composed of eukanyolic
calla. All prokarycisd e made of
srepin colds

Prokaryotic cell

Eukaryotic cell

Mucleoid region
Nucleus

Ribosomes
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Comparing prokaryotes and eukaryotes. Complete the table below.

Size DNA Nucleus Organelles Ribosomes Mitochondria
DNAin
Prokaryotes . closed loo "cell parts"
aryo 1-3um P AR p 70S (small) no
: has nuclear membrane .
Eukaryotes - double helix 80S (bi
ryo 10-100um e | B (big) yes
Cell membrane
Ribasomes  Nuclear region Cytoplasm Endoplasmic

/

/

Cell wall

Cell membrane

(a) Prokaryotic

reticulum
Ribosomes

Nuclear
membrane

Nucleus

Nucleolus

Cytoplasm

Mitochondrion

Lysosome

(b) Eukaryotic

http://www.ceds.charlotte.nc.us/biology/images/prokaryotic-eucaryotic-cells.gif




(support and structure)

Plant Cells and Animal Cells )
cell wall \

et chloroplasts (
= Joms (contain chlorophyll ™
s for photosynthesis)
vacuole
i sty o i (storage of water or sugars)
lysosomes

(more in animal cells)

Note: vacuoles may be present in
some animal cells

10MmM



Transmission Electron Micrographs

of plant and animal cells I I
R cell Wa
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Plant cell TEM
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Extracellular Components

outside the cell

The outer limit of the cell is defined
as the plasma membrane - the
barrier between the cell contents
and the surrounding environment.

\

Some cell parts, such as the plant cell wall, plasma cell wall
reach beyond the membrane and are known membrane
as extracellular components.

The plant cell wall can

Flaccid cell withstand high pressure of
Low hydrostatic pressure water within the vacuole, so

Q Wilting plant can support the plant against
= gravity through cell turgor.
_l
c :
o Turgid cell The cell wall also maintains the
o ¥ High hydrostatic pressure structure of the cell.

Supported plant

http://www.kscience.co.uk/animations/turgor.swf
a




Extracellular components in animal cells:
Glycoprotein Cell Receptors Other examples:

Surface carbohydrates on cells serve as points of attachment

for other cells infectious bacteria, viruses, toxins, hormones
and many other molecules.

The kidney
glomerulus allows
ultrafiltration of
blood - it is a strong
membrane that
blood can be pushed
through.

S 919 ¥ Nature, Vol. 373. Feb 16, 1995

http://www.glyconutrientsreference.com/Images/cellreceptors.gif

Glycoproteins aid in cell adhesion,

communication, transfer and immunity. .
oy T The bone matrix is a

AR - g network of calcium-

™ based compounds

| that give bone its

structure and

strength.

Can you see the cells

here?

http://facstaff.bloomu.edu/jhranitz/Courses/ APHNT

6.-’Lab_Pictures;’compact_hnne.jpg

s

http://student.cchemd.edu/cou rscs!'hil.:l 1 4111;:cguidc!u nitl/bgm/u2figdd.html



Randy Moore, Dennis Clark, and Darrell Vodopich, Botany Visual Resource Library @ 1888 The McGraw-Hill Companies, Inc. All rights reserved.

Three-Dimensional
Endoplasmic
Reticulum,

Nuclear envelope

Nucleus

Rough endoplasmic
reticulum

Smooth
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Reticulum
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Muclear
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Nucleus Cell membrane

Nuclear pore Protein expelled

Rough
endoplasmic
reticulum

Secretory -
vesicle

Ribosome
Cisternae

Cis face

Trans face

Proteins Transport

vesicle
Golgi

apparatus
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Protein Secretion Animation

» Basic:
http://www.youtube.com/watch?v=SGBiy1
HIWHS

» With Microscopy:
nttp://www.youtube.com/watch?NR=1&v=
HpQLDBaHD k

« Utah Genetics:
nttp://learn.genetics.utah.edu/content/beqi
n/cells/insideacell/




Cell differentiation

* In developmental biology, cellular
differentiation is the process by which a less
specialized cell becomes a more specialized cell

type.

 Differentiation occurs numerous times during the
development of a multicellular organism as the
organism changes from a simple zygote to a
complex system of tissues and cell types.

 Differentiation happens adults as well: adult
stem cells divide and create fully differentiated
daughter cells during tissue repair and during
normal cell turnover.



Cell Differentiation Cont'd

Differentiation dramatically changes a cell's size,
shape, membrane potential, metabolic activity,
and responsiveness to signals.

These changes are largely due to highly
controlled modifications in gene expression.

With a few exceptions, cellular differentiation
almost never involves a change in the DNA
sequence itself. Thus, different cells can have
very different physical characteristics despite
having the same genome.

http://www.youtube.com/watch?v=IxFwenTA-gQ
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CELL TYPES AND TISSUES
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TYPES OF CELLS

NERVE CELL

MUSCLE CELLS

T

D s

Smooth (involuntary)

BLOOD CELLS White blood cells
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Red blood cells Lymphocyte

Neutrophil Eosi.ﬁphil

BONE CELL

REPRODUCTIVE CELLS
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