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5.7 Cell is structural and functional unit of organisms.
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Components of all cells:
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1. Cytoplasm: semifluid substance jellyllke mixture (water—
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2. Plasma membrane
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Membrane proteins: carry out most membrane fun'm@; =
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1. Adhesion protein.
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2. Receptor protem y
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3. Recognition protem
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4. Transport protein.
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Prokaryotes:
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- . domains (bacteria —archaea).
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- Smallest and metabolically diverse life.
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- Inhabit all regions of biosphere.
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Prokaryote body plan:
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- Ribo sames (protein synthesis).
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a2 Contain DNA.
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4. Flagella: for mobility.
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Eukaryotic cells:
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1) Nucleus: pores in unclear envelope control movement of
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- Interacting organelles between nucleus and plasma
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Make and modifies (lipids and proteins)

o

_)-’n—* e ), Ol i3 el Lo DI s e
- Recycles molecules such as worn-out cell parts
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- Inactivates toxins.
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- Smooth ER: has no rlbosomes 2
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- Sort and packageés products into transg
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mitochondria: produces ATP.
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chloroplast photosynthesis.

cytoskeleton
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- Dynamic system of protein filaments. —
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- Interacts with accessory proteins (motor proteins).
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Cytoskeletal Elements:

1) Mlcrotubules.m Nty

- Movement of ceIIs
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- Movement flagella and cilia.
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2) Microfilament: movement of pseudopods. ..
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__ 3) Intermediate fllament support cells and tissues.-
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extra cellular matrlx (ECM)
Supports cells and tissues.
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cuticle:
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Found in plants and arthropods (protectlve coverlng)
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Cell junctlons connect a cell to anther or to ECM:
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1) Tight junction.
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2) Adherlngjunctlon
3) Gapjunctlon
Cell junct:ons in plants by plasmodes mata . i
- Make channels al ow materlal (H,0 - nutrlents)
molecules to flow through
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nge over generation.
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acteria:
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found in all parts of biosphere. bt >
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Found in human'body (intestine) beneficial.
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Causes disease (contamination food).
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protecting from bacteria: sterilizing food. -
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Plants: contain a large central vactoie but not animals.
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lasma membrane

ell wall

°capsule
opilus

° flagellum
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nuclear envelope

DNA
nuclear pore



" Mitochondrion

Poduse AT P

outer membrane \

outer compartment
inner compartment
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Surface-to-volume ratio




i are found in all parts of the
viosphere, including the human body. Huge num-
v bers inhabit our intestines, but most of these are
beneficial. A few can cause disease. Contamination
of food with disease-causing bacteria can result in
food poisoning that is sometimes fatal.

Section3.a  Cells differ in size, shape, and function, but all start
out life with a plasma membrane, cytoplasm, and a region of
DNA. Most cells have additional components. ’

In eukaryotic cells, DNA is contained within
a nucleus, which is a membrane-enclosed
organelle. All cell membranes, including the
plasma membrane and organelle membranes,
are selectively permeable and consist mainly of
phospholipids organized as a lipid bilayer. The
surface-to-volume ratio limits cell size.

By the cell theory, all organisms consist of one or more cells; the
cell is the smallest unit of life; each new cell arises from another,
preexisting cell; and a cell passes hereditary material to its offspring.

Section 3.3 A cell membrane can be described as
a fluid mosaic, which means it behaves like a two-
dimensional liquid of mixed composition—lipids
(mainly phospholipids) and proteins. The lipids are
organized as a double layer in which the nonpolar
fatty acid tails of both lavers are sandwiched between
the polar heads.

All cell membranes may have enzymes and transport proteins
Plasma membranes can also incorporate receptor proteins, adhe-
sion proteins, and recognition proteins.

Section 3.4 Bacteria and archaea, informally grouped
as “prokaryotes,” are the most diverse forms of life.
These single-celled organisms have no nucleus, but all
have DNA and ribosomes. Many have a permeable
but protective cell wall and a sticky capsule, as well as
motile structures (flagella) and other projections (| pili).
Bacteria and other microbial organisms often share liv-
ing arrangements in biofilms.

Section 3.5 All eukaryotic cells start out \

t
life with a nucleus and other organelles. The 3
nucleus protects and controls access to the cell's /
- 4 DNA. Membrane proteins form pores in the J

_ nuclear envelope that control the movement

mowenseems Wi of molecules into and out of the nucleus.
Endoplasmic reticulum (ER) is a continuous system

~of sacs

and tubes extending from the nuclear envelope.
some-studded rough ER makes proteins; smooth ER
lipids and breaks down carbohydrates, fatty acids, and some
Golﬁ hodia-modll‘y proteins and lipids before sorting them
. Different types of vesicles store, degrade, or transport
sh the cell. Enzymes in peroxisomes break down
amino acids, fatty acids, and toxins. Lysosomes
hat break down wastes and cellular debris for _

organelles include b
TP by aerobic respiration) anc b
i aemize iﬁ_photosynthgsiq}.-.
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flagella and cilia. A microfilament mesh remfolrce tpmm_ﬂnmt e

branes. Elongating microfilaments help bring al )0;.11 s

pseudopods. Intermediate filaments support cells .

A cytoskeleton organizes a eu

Section3.6 Many cells secrete an extracellu-
lar matrix (ECM) that has different functions
depending on the cell type. In animals, a secmted.
basement membrane supports and organizes cells in
tissues. Plant cells, [ungi, and many protists secrete
a wall around the plasma membrane. A cuticle is an
ECM secreted by cells at a body surface. :
Cell junctions connect cells to one another and to their envi-
ronment. Plasmodesmata connect the cytoplasm of adjacent plant
cells. In animals, gap junctions form open channels between adja-
cent cells; adhering junctions anchor cells to one another and to
basement membrane; and tight junctions form a waterproof seal

between cells in some tissues.
R in self-sustaining biological processes: change over
their lifetime; and pass their DNA to offspring that

can change over generations.

Section3.7 All living things make and use the mol-
ecules of life; consist of one or more cells that engage

Self-Quiz

1. Despite the diversity of cell t
three things in common:
a.cytoplasm, DNA, and organelles with membranes
b.a plasma membrane, DNA, and a nuclear envelope
{©cytoplasm, DNA, and a Plasma membrane
d.a cell wall, cytoplasm, and DNA

2. Every cell is descended from another cell.
of

Answers in Appendix [

ype and function, all cells have these

This idea is part

a. evolution
b.the theory of heredity
3. The surface-to-volume ratio

a. does not apply to prokaryotic cellé
b.is part of the cell theory

C. the cell theo
- cell DivTogy

5. Unlike eukaryotic cells, prokaryotic
a. have no plasma membrane
b.have RNA but not DNA

6. Cell membranes consist mai
a_lipids; ohvdral

cells




hydrophobic heads

heads; hydrophilic tails
ic tails; hydrophilic heads
ydrophobic heads; hydrophilic tails
- main function of the endomembrane system is — .
(I building and modilying proteins and lipids
~ b.isolating DNA from toxic substances

¢. secreting extracellular matrix onto the cell surface

d. producing ATP by aerobic respiration

11. Enzymes contained in
bacteria, and other particles.
5050Mmes
. mitochondria

>

break down worn-out organelles,

. endoplasmic reticulum
d. peroxisomes

12.Put the following structures in order according to the pathway of
a secreted protein:

a. plasma membrane
“ b. Golgi bodies

13.No animal cell has a
a. plasma membrane c. lysosome
b. flagellum

14. connect the cytoplasn: of plant cells.

@ Plasmodesmata c. Tight junctions
b. Adhering junctions d. Adhesion proteins

¢ endoplasinic reticulum
d. post-Golgi vesicles
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15.Match each cell part with its main function.

_‘_ milochondrion a. connects cells
.’_‘_ chloroplast b. protective covering

ribosome €. ATP production
t nucleus d. protects DNA
—8~  cell junction e. protein synthesis

'FH_ flagellum £. maintains internal environment
2  coll membrane & photosynthesis
b cutice h.movement
e
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Critical Thinking '

1. In a classic episode of Star Trek, a gigantic amoeba engulfs an
- entire starship. Spock blows the cell to bits before it has a chance
~ to reproduce. Think of at least one problem a biologist would have
- with this particular scenario.

In plants, the cell wall forms as a young plant cell secretes
onto the outer surface of its plasma membrane.
liable, this primary wall allows the cell to enlarge

- At maturity, cells in some plant tissues deposit
v wall's inner surface. Why doesn’t this sec-
r surface of the primary wall?

Digging Into
Organelles and Cymc_ﬁbrosis

KT rotein in the plasma m
o uﬁdpgﬁcfs of the lungs, liver, pan _
£t rter moves chloride
mpmdudive‘:ysmn:l;;l;h;;lr:::ﬁe ions creates a thin fln

the cells. Water :
:lflows mucus to slide easily through these st;t;cu::e: i
People with cystic fibrosis (CF) have too | (= E[’i i,

CFIR protein in the plasma membranes of their cells. o
chloride ions leave the cells, and so not enough water g
them either. The result is thick, dry mucus that clogs tﬁ:u] ys
to the lungs and other passagefs‘ Symptoms include dif ty

i nd chronic lung infections.

bre?:nh:gs:muple with CF% one amino acid of the CFTR pn.)te‘in is
missing. A protein with this change is made correctly, and it can
transport ions correctly, but it never reaches the plasma mem-
brane to do its job. [n 2000, researchers investigated the cellular
location of the defective protein (Figure 3.17).

1. Which organelle contains the least amount of CFTR protein in
normal cells? In cells with the deletion?

2. In which organelle is the amount of CFTR protein most similar
in both types of cells?

3. Where is the CFTR protein with the deletion getting held up? o
A d

B ER
B vesicles
| Golgi

Amount of CFTR protein

CF celis

FIGURE 3.17 Amounts of CFTR protein associared with
endoplasmic reticulum, vesicles traveling from ER to Golgi
Golgi bodies in CF cells and normal celis. T tang
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3. A student is examining different samples
She discovers the single-celled organism above s
from a freshwater pond. What kind of 1 ;

4. Which structures can you
Is it a pro ic or ey




