Chapter 3

Cells

- Cells -
- Cells differ in size and shape

- Carry out all chemical activities needec
to sustain life

- Tissues —

- RBC, WBC, & platelets are a group of
cells 0

Historical view!

» Robert Hooke — 1%t to describe cells;
nonliving cork cells in the late 1665’s




* Cells have a variety of shapes and
sizes

* Shape related to function

—Cube

—Spherical

—Columnar

—Branching

—Disc

* Cells have a variety of functions
« Cover & protect structures
« Store nutrients
« Motility
« Fight diseases
« Connect body parts
* Gather info
« Digest materials
« Respond to environment
* Repr i
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- Cells are organized into 4 regions

- Nucleus

- Cytoplasm

- Plasma membrane
- Organelles

Nucleus

Cytoplasm

Plasma
membrane




- Control center

- Contains genetic material (DNA)

- 4 regions

Nuclear envelope

Chromatin

- Nuclear membrane uceous
- Nucleolus Pores
- Chromatin

- Nucleoplasma

- Nuclear Eoih
ib)

* Anucleated —

e Multinucleated —
— Skeletal & liver cells

- Protective barrier of nucleus

- Consists of double phospholipid laye
proteins

- Selectively permeable

- Contains nuclear pores that allow for
exchange of large materials w/rest
cell




- Sites of ribosome production

- Ribosomes then migrate to the
cytoplasm through nuclear pores

- Nucleus may contain 1 or more nucle

- Thin strands composed of DNA &
protein

- Chromatin coils to form chromosome
during cell ,

* Fluid material within the nucleus




Plasma Membrane
- Barrier for cell contents

- Selectively permeable

- Double phospholipid layer
- Hydrophilic heads —

- Hydrophobic tails —

Plasma Membrane

- Other materials in plasma membrane
 Proteins — hormone or enzyme receptors
& transports materials in or out of cell

« Integral proteins — go completely thru
membrane

« Peripheral proteins — on membrane surface
* Cholesterol — stabilizes membrane
 Glycoproteins & glycolipids — ID’s cell,
determines blood type, & cell to cell
communications

¢ CAMs — cellular adhesion molecules
allows cells to touch.and.bind (WBC

Plasma membrane

fluid
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- Microvilli

- Pinocytic vesicles

Plasma Membrane S

- Membrane junctions

Microvilli

. &
w«w

- Desmosomes — anchor &
cells together i

- Tight junctions — binds
cells together

E

- Gap junctions — allow
communication
between cells

- Connexon — hollow

Underlying
baseme:
membrane

Extracellular
space between
cells

cylin =
nt

- Area between nucleus & plasma
membrane

- Cytosol —
- Organelles —
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Ribosomes
- Site of protein synthesis

- Found free in cytoplasm or attached to
rough ER

Endoplasmic reticulum (ER)
- Fluid-filled tubes that transport substances
- 2 types of ER

- Rough ER

- Has ribosomes

- Site where building materials are formed
- Smooth ER

- Functions in cholesterol synthesis &
breakdown & fat metabolism




mooth ER

- Golgi apparatus

as secretory vesicles

- Flat sacs that modify & package proteins

- Produces different types of packages

digestive enzymes
becomes a lysosome

Golgi vesicle col

ing
proteins to be secreted
becomes a secretory
vesicle

s — Lysosome fuses with

Golgi vesicle containing 1

- Golgi vesicle containing

ingested substances

membrane components
fuses with the plasma
membrane

Plasma membrane

Extracellular fluid




- Lysosomes

- Contain enzymes that digest materials wit
the cell

- Peroxisomes

- Sac containing oxidase enzymes
- Detoxify harmful substances; H,O,to H
- Break down free radicals

- Mitochondria
- “Powerhouses” of the cell

- Endosymbiosis of bacteria; double
membrane and DNA

- Site of cellular respiration; breaks down
food into energy (ATP)

- Inner membrane called cristae; - surf
area

Actin subunit

- Cytoskeleton [ ——

- Protein fibers that provides = ® e
cell w/an internal framework

- 3 different types sl
. O Jom

- Microfilaments -
movement

() Intermediate filament

. MiCI’OtUbUIeS - Tubulin subunits
support \

’J )
- Intermedi P Al }“"“‘
esmosomes () Microtubute
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- Centrioles
- Only in animal cells
- Area also known as centrosome
- 2 rod-shaped bodies made of microtubul
- Lie just outside nucleus

- Helps form spindles during cell ,

- Not found in all cells
- Used for movement
- Cilia —

- EX. Esophagus, oviducts
- Flagellum —

Membrane Transport
- Membrane Transport — movement of
substances in & out of the cell

- 2 types of transport
- Passive transport
- No energy required
- Goes from high con. to low conc.
- Active transport

- Energy required
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Solutions & Transport

- Solution — homogeneous mixture of 2 or
more components

- Solvent —

- Solutes —

- Intracellular fluid — fluids inside the cell
nucleoplasm & cytosol

- Interstitial fluid — fluid on the exterior o
- Contains nutrients, cellular products, &

- Plasma membrane allows some
materials to pass while excluding other

- Includes movement in & out of the cel

1SS| DOIT Processes
- Diffusion — gradual movement of molecules fr
high conc. to low concentration

- Affected by temp
- High temp - diffusion; Cold temp ™ diff
- Affected by particle size
- Small particle size - rate of diffusion; la
- Equilibrium —
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- Types of diffusion

- Osmosis —

- Facilitated diffusion —

Concentration
S Lipid-insoluble

Pe l\)- insoluble @
Lipid-soluble-'  solute
fitepioan solutes

(a) Simple diffusion (b) Facilitated diffusion

Active Transport Processes
- Transports substances that can’t use diffusio
- May be too large

- May not be able to dissolve

- They may have to move against a conc.
gradient

- 2 forms of active transport
- Solute pumping
- Bulk transport
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- Solute pumping

transported by solute pumps

- Amino acids, some sugars & ions are

- ATP energizes protein carriers
- Moves substances against conc. gradie

(@ Binding of cytoplasmic (2) The shape change
Na*to the pump protein expels Na*to the

stimulates outside. Extracellular K* the pump protein. K* is
phosphorylation by ATP, binds, causing release released and Na* sites are
which causes the pump of the phosphate group. ready to bind Na* again; the
protein to change its cycle repeats.

shape. Cytoplasm|

®

®

(3) Loss of phosphate restores
the original conformation of

Active Trans

particles
- Exocytosis -
- Material is carried in a vesicle

- Endocytosis —

- Types of endocytosis
- Pinocytosi

agocytosis —

DOI't Processes
- Bulk transport — movement of extremely

- Vesicle joins w/plasma membrane & is pu

- Materials are engulfed & enclosed in a v
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3 cellular environmnets

— Isotonic- = conc of solutes and solvent;
cells remain normal

— Hypertonic — a solution that has a higher
conc. of solutes and a lower conc. of
water. Cells placed in this solution will
shrink. Known as plasmolysis
(movement of water out) or crenate
(shrinking)

— Hypotonic — a solution that has a lower
conc. of solutes and a higher conc of
water. Cells ex| moves ji
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- Cells have 2 major stages
- Interphase — no cell =

- G1 - Cell grows & carries out metabolic
processes

- S — (synthesis) — DNA replicates
- G2- organelles replicate; cell prepares ft
- M phase

- Mitosis - Cell replicates itself for gro
repai

ytokinesis — division of cytoplasm

- Mitosis
, of the nucleus

- Results in the formation of 2 daughter
nuclei

- Cytokinesis

-, of the cytoplasm
- Begins when mitosis is near completio
- Results in the formation of 2 daughte
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Stages of Mitosis

- Prophase

- 1st part of cell |

- Chromosomes form from chromatin

- Centrioles separate & migrate to opposite poles
- Spindle fibers form between poles

- Nucleus & nucleolus disappear

- Centromeres attach to spindle fibers

Stages of Mitosis

- Metaphase
- Chromosomes are aligned at equator
- Anaphase

- Daughter chromosomes are pulled toward
opposite poles

- Telophase
- Daughter nuclei begin forming

- A cleavage furrow begins to form
(cytokinesis)

Cytokinesis
- Cytokinesis — division of the cytoplasm
- Final stage of cells +
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Stages of Mitosis

DNA Replication

- DNA uncoils & each side
serves as a template

- Enzymes break H
bonds between N
bases.

- Free moving
nucleotides join
w/corresponding bases

- New H bond forms
between bases resulting
in 2 identical strands
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Transcription

* The process of passing genetic info
from the nucleus to the ribosomes

* mRNA carries genetic info from
nucleus to ribosomes

» Codon or triplet — unit of 3 bases on
MRNA that determines the amino acid
produced

Translation

» The bonding of amino acids to form a
protein chain
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