Microfilament

Centriole
MNucleus

Ribosomes

endoplasmic
reticulum

Mitochondrion
Rough
endoplasmic
reticulum

Golgi apparatus

Lysosome
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What Are the Main
Characteristics of organisms?

. Made of CELLS

. Require ENERGY (food)

. REPRODUCE (species)

. Maintain HOMEOSTASIS

. ORGANIZED

. RESPOND to environment

. GROW and DEVELOP

. EXCHANGE materials with surroundings

T
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LEVELS OF ORGANIZATION

Nonliving Levels:
1. ATOM (element)

2.MOLECULE (compounds like
carbohydrates & proteins)

3.0ORGANELLES (nucleus, ER, Golgi ..)

s B



LEVELS OF ORGANIZATION
Living Levels:

1.CELL (makes up ALL organisms)

2. TISSUE (cells working together
3.0RGAN (heart, brain, stomach ..)
4. ORGAN SYSTEMS (respiratory,

~ 5.0RGA 5



LEVELS OF ORGANIZATION

Living Levels continued:

1.POPULATION (one species in an area)

2.COMMUNITY (several populations in
an area

3.ECOSYSTEM (forest, prairie ...)

4 BIOME (Tundra, Tropical Rain
forest...)

2. BIOSPHERE (all living and nonliving
things on Eart

copyright cmassengale



History o-C?IET
Cell Theory




First to View Cells
- In 1665, Robert !;glii?:;iﬂﬁiﬁg

Hooke used a SN
microscope to 3. 9% %
P l}g'ﬁhf )

examine a thin SORE ST
slice of cork |
(dead plant cell
walls)

+ he saw


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

First to View Cells

* Hooke is
responsible for
naming cells

* Hooke called them
"CELLS"” because
they looked like
the small rooms
that_monks lived in
called Cells

copyright cmassengale



Anton van Leeuwenhoek

- In 1673,
Leeuwenhoek (a
Dutch microscope
maker), was first to
view organism (living
things)

Leeuwenhoek used a
simple, handheld
microscope to view
dw
scrapings
teeth




- In 1838, a
German bo‘ranis‘l'
named Matthias
Schleiden
concluded that all
plants were made
of cells

. Schlelden is a

a - ~ -

11



Beginning of The Cell Theor'y

- In 1839, a

German zoologis'r
named Theodore

Schwann
concluded that
all were

made of cells
Schwarm also

ce" the-
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Beginning of The Cell Theor'y

- In 1855, a German
medical doc‘ror' named
Rudolph Virchow
observed, under the
microscope, cells
dividing

* He reasoned that adll
cells come from other




CELL THEORY

+ All living things are =
made of cells o TR

+ Cells are the basic unit | f{flvé‘\mﬂ}
of structure and AN/ ]

function in an organism
(basic unit of life)

- Cells come from the

C



Discoveries
Since the Cell

LYNN MARGULIS

DORI GI N 5AGAN

15
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ENDOSYMBIOTIC THEORY

« In 1970, American
biologist, Lynn Margulis,
provided evidence that some
organelles within cells were
at one time free living cells
themselves <
Supporting evidence included %
organelles with Thelr own

Mitochondria .

16
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Nuclear envelope

Endoplasmic

reficulum Nucleus
- Mitachondricn
3 o Ancestral
. Cell with ; > photosynthetic
A eukaryote

Infolding g e
ofplasma | = |s
Mgl ™ | nucleusand |

/ \ ~/ endomembrane | Plastid

{ | t = | — -HM,_j g ?/“\ @ ﬁ

I = hr | f
K“m_____// \ / ;E#ﬂ;mﬁ;tm @
y

okaryot %
DNA S '"“—“j

[

\ ‘Cytoplasm Engulfing — 5
ofgerobic | \& ./

3 heterotrophic . . — Valn ) ) |
’? Anustral roka ph “ ~ f =N |
prokaryote - —

Plasma : -
membrane MikocRannon Ancestral

heterotrophic

eukaryote

Copyright € Pearson Educatlon, Inc., publishing as Benjamin Emmhc&Pyr‘lghT cmassengale



Cell Size and Types

+ Cells, the basic units of organisms, can
only be observed under microscope

* Three Basic types of cells include:

18
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Number of Cells

Although ALL living things are made of
cells, organisms may be:

* Unicellular - composed of one cell

* Multicellular- composed of many cells
that may organize into tissues, etc.
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Plant cell

> Animal cell

> bac
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How Big is a Micron ( i ) ?

22
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Mul'rlcellular' Or'gamsms

» Cells in multicellular organisms often
specialize (take on different shapes &

functions)
Bone .
K.id ey Sk
- Meryous
_ _'__.._ System
‘\ Liver
Vessels ﬁ
’  Panersas
Heart

|'l."|u5 ole

coiir'lih‘r ciasseiﬁale
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Cell Specializatio

- Cells in a multi-

cellular organism

become specialized -
by turning different
genes on and off ~
- This is known as * - @
DIFFERENTIATION



Specialized Animal Cells

Muscle cells Red blood cells

(ﬂx_"

25



Specialized Plant cells

Guard Cells
ot £ 4 f/ Fi 7=

Xylem cells

26



Organization Levels
of Life
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Atoms to Organisms
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| Periodic Table

s WA VA WA WA
]

of the Elements
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Living Levels
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More Living Levels

Lymphatic Respiratory Digestive
System System System

- V:IE;Iood Columnar
epithelium

ORGAN

ORGANS > gysTEMS

> ORGANISM
iff;}ent
working togeth
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Simple or Complex
Cells




L e R R Wi e

Pr'okar'yotes a The flr's1' Cells

- Cells that lack a nucleus or
membrane-bound organelles

* Includes bacteria
- Simplest type of cell
» Single, circular chromosome

32



Prokaryotes

Cell Structure

* Nucleoid region

(center) contains
the DNA

* Surrounded by cell .77
membrane & cell el

Cytoplasmic T

wall (peptidoglycan) e

+ Contain ribosomes
(no membrane) in

Flagella J
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Eukaryotes

+ Cells that HAVE a e

nucleus and membrane- . PRy =
bound organelles R |

* Includes protists, 7 i o el

Microtubules

2 = < ! ] Nucleolus
fungi, plants, and NN

animals Wi ¢
o Morte Complex -lnype of Y ,. N et

Endoplasmic

cells

34
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Eukary'ric Cell

Contain 3 basic cell
structures:

- Nucleus
- Cell Membrane

* Cytoplasm with
organelles

35
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Two MainTypes of

Eukaryotic Cells







Organelles

* Very small (Microscopic)

 Perform various functions for a
cell

* Found in the cytoplasm

* May or may not be membrane-
bound

. =B
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'Ribosome (attached)

Nucleolus ™ ~ Ribosome (free)
- iy P~ . ‘ F —
Nucleus . o R s Cell M b

' } ' Mitochondrion

Smooth §
' endoplasmic

F y A
e/ retighlnhs | 9

Rough
endoplasmic
- reticulum

Golgi apparatus



Plasma
Membrane

Peroxisome

Plant Cell Organelles

- Rough
- Endoplasmic
Reticulum

— Nucleus

Nucleolus

Muclear
Envelope



A=

mbrane

Cell or Plasma Me

Composed of double layer of phospholipids and
protfeins

Surrounds outside of ALL cells
Controls what enters or leaves the cell

Living layer

Outside
of cell

Carbohydrate
chains

Proteins

Cell
membrane

Inside
of cell
(cytoplasm)

pyright cmassengale
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Phospholipids _
* Heads contain glycerol &
phosphate and are hydrophilic

(attract water)

* Tails are made of fatty acids
and are hydrophobic (repel
water)

* Make up a bilayer where tails O Il e
point inward toward each other

» Can move laterally to allow

" smal

H,O to en

FATTY
ACID
TAILS
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N N

Hudrophilic
region of protein

Hydrophobic

reqion of protein

| Phosphalipid
bilayer
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Cell Membrane Proteins

* Proteins

or

* Peripheral proteins are
attached on the surface
(inner or outer)

* Integral proteins are
embedded completely
through the membrane

it i

copyright cmassengale 44



GLYCOPROTEINS

Recognize
Shycoprotein —w selt
Q000000 0006000000
000060800 000006000

VG-I;'cop s fo act
as n
45



Cell Membrane in Pla

- Lies immediately
against the cell
wall in Plan-l- coll
* Pushes out
against the cell
wall to maintain
cell Shape

P

nts
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Cell Wall

Cell wall

* Nonliving layer
* Found in plants,
fungi, & bacteria

* Made of cellulose in |, "

plants
- Made of

peptidoglycan in
bacteria

47
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» Supports and
protects cell

- Found outside of the
cell membrane

Plasma membrane.._

T
Cyloplasm R
iop ~ V)8
}'-_ 1 . ._
CE”M”&H e \ . ‘

i

DNA —ff“.

il '|:=f'__ ‘E— -
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Cy'roplasm of a Cell

cytoplasm

. Telly-like = 5

substance enclosed
by cell membrane

* Provides a medium
for chemical
reactions to take

49
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More on ytoplas

cytoplasm

o .

) .

» Contains organelles
to carry out
specific jobs

* Found in ALL cells




The Control Or'elle

» Controls the normal
activities of the cell

» Contains the DNA in
chromosomes

* Bounded by a
nuclear envelope
(membrane) with
pores

+ Usu
organelle



More on the Nucleus

Nucleus

- Each cell has fixed

number of
chromosomes that
carry genes

- Genes control cell

52
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H._f |
LI i

* Double membrane surrounding

nucleus
- Also called nuclear membrane

....

Contains nuclear pores for

materials to enter & leave

nucleus
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Insnde the Nucleus -

The genetic material (DNA) is found

@5%

CHROMOSOMES
DNA is spread out DNA is condensed &
And appears as wrapped around proteins
CHROMATIN forming

' in non-dividing cells as CHROMOSOMES
in dividing cells
| 54



What Does DNA do?

DNA is the hereditary
material of the cell

Genes that make up the DNA
molecule code for different
proteins

copyright cmassengale 55



Nucleolus

- Inside nucleus

» Cell may have 1
to 3 nucleoli

» Disappears when
cell divides

- Makes ribosomes

ENYVELOPE

i HMUCLEOQLUS

CHROMATIN

THE NUCLEUS



Cytoskeleton ¢

Helps cell maintain cell
shape

Also help move
organelles around

Made of proteins | \ |

Microfilaments are |
threadlike & made of %

ACTIN AL
Microtubules are r

o

Cr

57



_ N

Cytoskeleton




Found only in animal
cells

Paired structures near
nucleus

Made of bundle of
microtubules

Appear during cell

division forming mitotic

spindle

Help to pull chromosome
' posite

59



Centrioles & the Mitotic Spindle

Made of MICROTUBULES (Tubulin)

Palar
microtubule :

Mitotic center
{centrosome)

it -
L - A Tt _-_l._-_l.:.I g s
Kinetachore

micratubule
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- More active cells like

i

Mitochondrion
(plural = mitochondria)
f_"l-_:"?' A o

- “"Powerhouse” of the cell

* Generate cellular energy
(ATP)

muscle cells have MORE
mitochondria

* Both plants & animal cells
have mitochondria

CELLULAR



MITOCHONDRIA

Surrounded by a DOUBLE

Mitochondria Inner Structure

. membrane
174820 Inner ;
"f‘ /I Has its own DNA

uter
. _ - g —Membrane y
| Folded inner membrane
| ) N called CRISTAE
28 ) (increases surface area

Cristée %“.’? @ B for more chemical

isi ,; #/ Reactions)
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Interesting Fact ---

copyright cmasseng

Mitochondria
Come from
cytoplasm in the

EGG cell during
fertilization

Therefore ...

You inherit your
mitochondria
from your
mother!

63
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Cell Powerhouse

Mitochondrion
( mitochondria )




"Power plant”

y of the cell

—5%
Burns glucose to
release energy (ATP)

65



Endoplasmic Reticulum -

- Network of hollow membrane tubules

- Connects to nuclear envelope & cell
membrane

* Functions in Synthesis of cell products &
Transport

o e ||r (

B -
}5;

:'.-u'q"
A, 5,

3
X

66



i |=':-‘E_— -

Rough EndoplasmlcRe‘hculum (Rough
ER)

- Has ribosomes
on its surface

* Makes
membrane

| proteins and

B Ky proteins for

o L EXPORT out of

cell




o

oplasmic Ret

(Rough ER)

MNuclear

Cisternal

* Proteins are made
e RS g, Dy ribosomes on ER
Aiosomes < | g S T surface
o8B - They are then
i '*5‘! i Thre);ded into the
Noxcesome- s interior of the
Rough ER to be
modified and

W
WS i
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Smooth Endoplasmic Reticulum

- Smooth ER lacks Adberiri
ribosomes on its
surface

» Is attached to the
ends of rough ER

* Makes cell products
that are USED

T~ Smooth ER

69
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Functions of 'rhe Smooth ER.

- Makes membrane
lipids (steroids)

* Regulates calcium
(muscle cells)

70
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Endomembrane Syem "

Nuclear envelope

Nucleus

Ribosomes < [\&.{§

Rough endoplasmic
reticulum

Smooth endoplasmic reticulum
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Ribosomes

Made of PROTEINS and rRNA

“"Protein factories” for cell

Join amino acids to make proteins
Process called protein synthesis

SER MET | VAL 10
SN TY! 20 GLY. GLY
e e @

Q H%') n VAL VAL GLY
CYSL ASN‘ \
GLN %GL‘(
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Rough Endoplasmic Reticulum

Figure 1

ibosomes

Can be attached to
Rough ER

OR

Be free
(unattached)
in the

73



- Stacks of flattened sacs

* Have a shipping side
(trans face) and
receiving side (cis face)

* Receive proteins made
by ER

* Transport vesicles with
modified proteins pinch
off the ends




Olgi od ,

¥ a1 Rl ot Ay
. P S SR 5y
Look like a stack of pancakes F{, et - ISR SO

Modify, sort, & package
molecules from ER
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Lysosomes

» Contain digestive
enzymes

- Break down food,
bacteria, and worn out
cell parts for cells

* Programmed for cell
death (AUTOLYSIS)

* Lyse (break open) &

release enzymes to

down & recycle
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Lysosom D

- Cells take in Phagocytosis

food by
phagocytosis

* Lysosomes e
digest the food

& get rid of ®
wastes

igestion




S

* Made of protein tubes
called microtubules

- Microtubules arranged
(9 + 2 arrangemen

» Function in movin

cells, in moving fluids,
or in small particles
across the cell surface

Cilia & agella

80



Cllla & nge||a

on cells

* Flagella are
longer and
fewer (usually

1-3) on cells

81



Cell Movement with Cilia &
Flagella

copyright cmassengale
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Cilia Moving Away 1
the Lungs
Respiratory System

brushing
dirt away

MUCUS
|
83

gland

- Lung
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Vacuoles
Fluid filled

sacks for . 08— Wel
S'|'O r'age c":'mpg'ﬁx Vacuole

Membrane

.Small. or absent Endoptsn
in animal cells

Plant cells have ... .
a large Central = W& Cytepiasn
Vacuole -

No vacyoles in
bacterial cells

Lysosome

84



Vacuoles

* In plants, they store
Cell Sap

» Includes storage of
sugars, proteins,
minerals, lipids,
wastes, salts, water,
and enzymes

85



Contractile Vacule

* Found in unicellular
protists like
paramecia

* Regulate water intake
by pumping out excess
(homeostasis)

* Keeps the cell from
lysing (bursting)

Contractile vc




o

Chlor'oplas

* Found only in producers
(organisms containing
chlorophyll)

+ Use energy from
sunlight to make own
food (glucose)

* Energy from sun
stored in the Chemical
Bonds of Sugars

87



Chloropld?‘l?

Surrounded by DOUBLE
membrane

Outer membrane smooth

Inner membrane modified
intfo sacs called

Thylakoids =\ A8 =0
Thylakoids in stacks A=

called Grana &
interconnected

Stroma - gel like material

(Stack of Thylakoids)

88



Chloropl

e e A ik W ———

asts
Contains its own _outer

DNA

Contains enzymes
& pigments for
Photosynthesis

Never in animal
or bacterial cells

Photosynthesis -

membrane

--"-\-.

—— Ty

thylakoids
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Cell Size

Question:
Are the cells in an elephant
bigger, smaller, or about the
same size as those in a
mouse?

_ &



Factors Affechg Cell Slze

+ Surface area (plasma membrane
surface) is determined by multiplying
length times width (L x W)

* Volume of a cell is determined by
multiplying length times width times
height (L x W x H)

- Therefore, Volume increases FASTER
than the surface area

—
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Cell Size

* When the surface area is no
longer great enough to get rid of
all the wastes and to get in
enough food and water, then the
cell must divide

- Therefore, the cells of an
organism are close in size

~
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Cell Size

Question:
Are the cells in an elephant
bigger, smaller, or about the
same size as those in a mouse?

About the same size, but ..

The elephant has MANY MORE cells
than a mousel

e W
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