Intro to Biology



Chapter 4: Introduction to the Cell

and Cell Membrane
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m Review & Assess What You Know

WARM-UP

Every living organism:

v Dy Dy D D D

Choose the statements below
that are true. Check all that apply.

[ ] Cells are the smallest unit of
life.

[ ] Cells are important to the
structure and function of
living things.

[ ] All organisms are made of
multiple cells.

[ ] Cells come in different
shapes and sizes.



Review & Assess What You Know
WARM-UP

Every living organism:

A has cells with DNA

A uses energy

A reproduces

A Maintains homeostasis

A responds to the
environment

A grows and develops

Choose the statements below
that are true. Check all that apply.

[X] Cells are the smallest unit of
life.

[X] Cells are important to the
structure and function of
living things.

| | Allerganisms-are-made-of
multiple-cells:

[X] Cells come in different
shapes and sizes.



n Lesson Objectives

By the end of this lesson, you should be able to:

d Describe basic structures in all cells and state
the cell theory.

0 Compare and contrast prokaryotic and
eukaryotic cells.

0 Describe the anatomy and function of the cell
membrane.

0 Differentiate between diffusion, osmosis,
passive transport, and active transport.

0 Science Practice: Osmosis in an Egg
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“ ldentify Cell Structures

Which cell structures are seen In
all types of cells? check all that apply.

| | membrane bound organelles

| DNA Organisms that contain more than

. one cell with internal membrane -
] cytoplasm bound structures are known as

" 1 nucleus (Prokaryotes / Eukaryotes).

| ] ribosomes

] cell membrane



“ ldentify Cell Structures

Which cell structures are seen In
all types of cells? check all that apply.

| | membrane bound organelles

X] DNA Organisms that contain more than
- one cell with internal membrane -
X] cytoplasm bound structures are known as

1 nucleus Eukaryotes .

X] rilbosomes

X] cell membrane

Prokaryotes



Firsitt@oNeaenC €lislis :

A In 1665,
used a
microscope to
examine a thin slice
of (dead plant
cell walls).

The Cell


http://www.answers.com/main/ntquery;jsessionid=1j97kp4acxjpo?method=4&dsname=Wikipedia+Images&dekey=Hooke-microscope.png&gwp=8&sbid=lc01b

CELL THEORY

a) All living things are made
of

b) Cells are the basic units
of structure and
function for all Life.

c) All Cellsare produced
from other living  cells.

The Cell




Cells: The Basic Unit of Life

A cell Is the basic unit of structure and function
of all organisms.
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A Human skin cells A Human blood cells



/wikipedia/commons/7/7c/Epithelial-cells.jpg

Cells: The Basic Unit of Life

A All organisms are made of cells.

i
Unicellular: Multicellular:


/wikipedia/commons/b/b3/Chaos_carolinense.jpg

Cells: The Basic Unit of Life

A All cells come from preexisting cells.

major flaws



Cells arsediliosessain snas2, sjZa2,
andl fuwcbion:

The Cell



NumilsziobC€Eldls

Organisms may be:

| composed of

- composed of that
may organize Into tissues, organs, etc.

The Cell




Common Features of All Cells

A Celll Mambbane
Barrier around the
cell that protects it
from the outside
world.

A Orgamdites:

A Contain DNA

The Cell 15



Common Features of All Cells

Cell DN
membrane .

A nucleic acid
An organelle that that contains the
provides a

genetic
information for
heredity in most

protective layer
around the cell and
controls what

organisms.
enters and leaves
the cell. :
Ribosomes
Cywm Organelles that
A jelly -like produce proteins
substance that for the cell.

supports and
protects organelles
in the cell. The Cell 16



PrakeaypotiCElslls

A Cells that lack a nucleus and membrane-
pound organelles.

A Includes Eubacteria and Archaebacteria.
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A Simplest type of cell.

A Single, circular chromosome.

The Cell




PrakaaypotiCélislls

A Nucleoid Region (center) Gell Sructure
contains the DNAIn the i orepsem
cytoplasm. M LN\

A Surrounded by Cell
Membrane and Cell Wall. cow. st

Cytoplasmic Y
Membrane 3
Ribosomes ———== ‘

/

-
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A Contain Ribosomesin
their Cytoplasmto

The Cell 18



Eukaryotic Cells

A Cells that HAVE a
nucleus and
membrane-bound +

non-membrane bound

organelles.

A Includes :
) ) &

A More complex type of
cells.
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Two Main Types of

Typical animal cell and plant cell

Animal cell Plant cell
lySOSOMe  iposomes ] cytoplasm chloroplast
i num
oo cell membrane sosgma HEgsommes
Gerntrasoine mitochondrion \ rough
peroxisome smooth , NS endoplasmic reticulum
- A\
[} endoplasmic reticulum
nuclear pore ‘N% "
S VaAIdIo \\‘\/ nucleoplasm)
nucleolus 2 ' nucleolus -
- 2 3
nucleoplasm| S | nuclear -2
= : : envelope 2
nuclear >
envelope o o —— Ty
= y . pore »
rough \ cell wall
endoplasmic
reticulum
Golai plasmodesma
olgi
apparatus mitochondrion _ cell membrane
peroxisome
secretory vesicles cytoplasm vesicle Golgi apparatus

© 2010 Encyclopaedia Britannica, Inc.

Animal Cell Plant Cell
(No Cell Walls)



Summary of the Difference Between n
Ce”S QUICK CHECK

Cell (Plasma)

? ?
Membrane
Nucleus ? ?
Nuclear Material ? ?
Organelles (with or 5 B
without membranes)

Animalsi ?

?
Cell Wall : Plants - 2
Cytoplasm ? ?

The Cell 21



Summary of the Difference Between n

QUICK CHECK

Cells

Cell (Plasma)
Membrane

Nucleus

Nuclear Material

Organelles

Cell Wall

Cytoplasm

The Cell

Yes: All

No

Not a true nucleus; DNA
free-floating in

Nucleoid Area of the
cytoplasm

No membrane-bound
organelles

Only non-membrane
bound (e.g. Ribosomes)

Yes, some

Yes

Yes: All

Yes; All

Inside membrane-bound
Nucleus ;

In the form of
Chromosomes

Complex organelles with
and without membranes

Animalsi No
Plants - Yes

Yes
22



Cell Membrane

A Made up mostly of lipids
and prOtelnS Plasma Membrane i?:,fh -

pelor

A Outer boundary of the
cell.

non polar /

A Regulates which k ¢
molecules can getin ‘ ;
and out of the cell
(selectively permeabile).

A Helps with Cell'to'Cell ™ ... / ™
recognition.

polr

The Cell 23
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Main Components:

, Carbohydrates a

Phospholipid

Bilayer




Membrane Components

4 ®
ln "' ...‘O
phospholipids cholesterol proteins carbohydrates
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peripheral

cytoskeleton integral
protein protein
Phospholipid Cholesterol ® Proteins ® carbohydrates

bilayer

25



A Heads contain glycerol and
phosphate and are hydrophilic

A Tails are made of fatty acids
and are hydrophobic

A Make up a bilayer where

A This makes the membrane
In what crosses It.

The Cell

Folar | (Phosphate-
nead . containing)

Fatty acid
tail

(nonpolar

tail)

Cell Membrane

26



FludiNossa dVidael el

Hudrophilic
regqion of protein

| Phosphalipid
bilayer

Hydrophaobic
l | reqion of protein

FLUID because individual phospholipids and proteins can
move side-to-side within the layer, like a liquid.

MOSAIC because of the pattern produced by the scattered
protein molecules when the membrane is viewed
from above.

27



Celll Manbbanaf otelsEns

A Proteins help move large
molecules in and out of the
cell or aid in cell recognition.

are

attached on the surface (inner
or outer).

are '

embedded completely
through the membrane.

I Function as channel to
regulate movement of
substancesin and out of
the cell.

The Cell




Semipermeable Membrane

b) Phospholipid bil
(a) Phospholipid molecule (b) Phospholipid bilayer
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hydrophobic molecules
pass through freely

hydrophilic molecules
do not pass through freely

In general, small, non-charged, hydrophobic
molecules that are soluble in lipids can pass

through the cell membrane easily.
E.g. O,, CO, Alcohol

The Cell
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Semipermeable Membrane

(@) Phospholipid molecule (b) Phospholipid bilayer

oolar watery
— extracellular
head i ' . R o fluid
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hydrophobic molecules| hydrophilic molecules
pass through freely do not pass through freely

A lons, hydrophilic, and polar molecules such as

glucose and proteins (amino acids) do not
move through the membrane on their own.

The Cell 30



Typas of Traasno

Across Call
Mamuranas

Secondary
Primary active Endocytosis

Passive Facilitated Selective S o
diffusion diffusion facilitated S naare o ; |

x diffusion 2 | ]
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The Cell

EXO(‘}'IOsis
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Diffusion

Paspive transport

Facilitated diffusion

Active transport

>ATP




Passive transport Active transport

-

>

Diffusion Facilitated diffusion

The Cell




simple diffusior Passive Transport:

Diffusion
"poro 000| Not energy_
'%WW/\W high  low
:. WW( concentration.

AADowno a congc
gradient

Materials move down
their concentration
gradient through the
phospholipid bilayer.

The Cell 34



Diffusion through a Membrane

Diffusion

>

>
>

high concentration

low concentration

P

@ solute

E.g.. Oxygen

Cell Membrane

How Diffusion Works (1:29)
http://somup.com/c3eir7TvO0j



http://somup.com/c3eir7Tv0j

facilitated diffusion

Passive Transport:

Diffusion

not energy.

transport proteins
high to low
concentration.

The passage of materials
is aided both by a
concentration gradient
and by a transport
protein.

How facilitated diffusion works
The Cell http://somup.com/c3eir8Tv0z (1:17)



http://somup.com/c3eir8Tv0z

Passive Transport:

A Diffusion of WATER across a

A Membrane permeable only to water.

HIGH water potential or concentration
LOW water potential
or concentration

A Passive Transport (No energy required.

TONIOITY

SOLUTE OUTSIDE

The Cell 37



Diffusion of ACross A

Membrane

HZO o " . .- H O
potential or 6 potentlal or

concentration ® n;t @ concentration

g O ¢ ’
Low R ® High
@ <® o o
o n 4« o
o @ "'_._l ¢“ o

® = solute

The Cell 38



THINK

Animal Cell in . Iso tonic -Solution

ABOUTIT
10% NaCl
90% H,0

ENVIRONMENT

CELL

10% NaCl
90% H,0O

What is the direction of water movement?

39
The Cell



THINK
ABOUTIT

10% NaCl ENVIRONMENT

CELL
N
\V

10% NaCl
90% H,0O

What is the direction of water movement?

1SO -
The Cell

Animal Cell In . IsO Solution

O NET
OVEMENT

40



The Cell

Animal Cell In' - Hypo
Solution

10% NaCl
90% H,0

CELL

20% NaCl
80% H,0

What is the direction of water movement?

THINK
ABOUTIT

41



Animal Cell in - Hypo
Solution

CELL
20% NaCl Water flows
80% H,0 INTO cell

What is the direction of water movement?

hypo -

The Cell 42



THINK
ABOUTIT

The Cell

Animal Cell In . Hyper

Solution

15% NaCl ENVIRONMENT
85% H,0

CELL

5% NaCl
95% H,0

What is the direction of water movement?

43



THINK
ABOUTIT

Animal Cell in - Hyper

Solution

ENVIRONMENT

CELL
Water flows

504 NaCl OUT of cell
95% H,0

What is the direction of water movement?

hyper -

The Cell 44



Describe the diffusion of

v

QUICK CHECK

across the Membrane

Give the tonicity of each situation

? H,O potential or ? H,O potential or ? H,O potential or
concentration ? Solute concentration ? Solute concentration ? Solute
concentration concentration concentration



v

Describe the diffusion of

QUICK CHECK
across the Membrane
Hypertonic |sotonic Hypotonic
H,0

<
LOW H,O potential or EQUALH,O potential or HIGH H,O potential or
concentration HIGH concentration EQUAL concentration LOW
Solute concentration Solute concentration Solute concentration

OUTSIDE cell OUTSIDE cell OUTSIDE cell



Active transport T rans p O rt

A Requiresenergy or ATP.

A Requires aProtein Carrier.

A Moves materials from LOW
to HIGH concentration.

A Hews AGAIINESIT i e

coneentiaton gracdient:

Molecules again move

through a transport

protein, but now energy

must be expended to

move them against their

concentration gradient. The Cell 47



-+

Extracellular space ° Na

° Q OSDQium o (zo < Flzg_tassium r
O SIOIOIO O,

el L 0«

SEO00880

Na
Y O -/ r‘ ® .y A
® 5:’ P

Intracellular space Cytoplasm (inside cell) o

In cells, the use of energy ( ATP) by the cell to move
particles AGAINST the concentration gradient from an
area of LOW concentration to an area HIGH concentration.

The Cell 48



Three Forms of Transport Across the Membrane

QUICK CHECK

Give the type of transport in each cell?

Give the type of Give the type of
diffusion diffusion

‘ ’.a‘”.'i!

*\W\

i (;\m il

Ilhig

Materials move
down their
concentration

Materials move down
their concentration

Molecules move through a
transport protein

the concentration gradient,
requiring

gradient through the gradient aided by a

transport




Three Forms of Transport Across the Membrane

Passive transport Active transport  QUICK CHECK

simple diffusion facilitated diffusion

{ "i'A A'A%

(AMMN)
i il i

" !'l'%ri LR

Materials move
down their

Materials move down
their concentration concentration
gradient through the gradient aided by a
phospholipid bilayer. transport protein.

Molecules move through a
transport protein AGAINST
the concentration gradient,
requiring ENERGY



EXOCYTOSIS

extracellular fluid

Mo Vv.i ng ‘t-he nkE
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Moving things 00 ® protein
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cytosol

A Molecules are moved out of the cell by vesicles that fuse with
the plasma membrane.

A This is how many are secreted and how nerve cells
communicate with one another through
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Endocytosis: CylOSIS

(a) Pinocytosis

. o o o extracellular fluid
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Inside the cell >
vesicle
cytosol

Cell moves large quantities of fluid

(or SMALLER patrticles) the cell.

The Cell
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Endocytosis - | CylOSIS

bacterium PS@UdOPOdlum

(or food particles)

é_—- 9~ 9 ~

Inside the cell ol \

Used to engulf particles such as food,

bacteria, etc. into vesicles and bring cell.

The Cell 54



Phagocytosis About to Occur

Endocytosis & Exocytosis (1:40)
http://somup.com/c3ei3cTv08

55
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Summary of Transport
Mechanisms
ﬁ I[:) Down
2 " .
‘ Diffusion : Concentration
A O
? A hpﬂlfr:]nbsrane ? Concentration
P Gradient
A Leave cell ? [,)A%Va\:?ngtr
i€ id ? 2
Cytasiss A Small/fluid ~ : Concentration
A Large ? .
Gradient

The Cell 56
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Summary of Transport
Mechanisms
A Diffusion
i Down
. A Facilitated .
Passive: . . No Concentration
Diffusion :
: Gradient
A Osmosis
Against
Active> A I\P/Iljerr:bsrane Yes Concentration
P Gradient
A Exocytosis [,)A%Va\(?ngtr
Cytasiss A Pinocytosis Yes Concentration
A Phagocytosis .
Gradient

The Cell 57



