BIOL 230: Cell & Molecular Biology
Fall 2019 17-205 MW, Sept. 16-17

http://accounts.smccd.edu/staplesn/biol230/
1. Pre-Lab writeups due each Mon. (for both M&W!) at the start of lab.
(briefly, What? Why? How? for each expt.). Question & Hypothesis?!
2. LAB this week: Your own ENZYME Experiments!!!
Midterm #1 review in Lab on Wed.!! Experiments 5 & 6!!
3.Research topics!! © ***Due Wed., Oct. 2
with a Professional, Primary Reference!!
4.QUIZ #2, first attempt, due Wed. night!!

5. Extra Credit: STEM SPEAKER SERIES, Weds. @ 5pm-6pm, Sept. 11-
Nov. 6. (NOT Oct. 9) in 6-102. Write 1 page summary by the following
week, and upload to CANVAS.

6. Midterm #1 on Monday!!! Bring RED scantron & #2 pencil.

See “UPDATED” Study guide!!!
» PRACTICE, Review, & PRACTICE some more!!

Leucine binding protein
R E V I E W A )i‘

1\\

1. State the Cell Theory and explain its implications for our understanding of life ‘&'.v
on earth. (Convert between metric size units of m, cm, mm, pm, & nm.)
2. List and describe, with diagrams, at least 8 important differences between L‘,

Prokaryotic and Eukaryotic Cells. What are some similarities?

TODAY'’s Objectives: Students should be able to...

1. Diagram the structures and describe the functions of all of the major eukaryotic and
prokaryotic organelles & extracellular structures.

2. Explain and describe the evidence for the Theory that illustrates the origin of energetic
organelles in eukaryotic cells.

3. Diagram & describe the current model for the structure of cellular membranes. Explain

4

the meaning of the name given to the theory.
. Describe & diagram the 3 different cell connections found in animal cells. What is the
function of each, and in what tissues?

5. Diagram and explain the factors determining the direction of movement of a solute across a
membrane. Discuss why sometimes a protein is needed or not, and why sometimes ATP is
needed or not.

6. State the term use to describe the diffusion of water across a membrane. Predict the
direction of movement of water for a cell placed into solutions of various different solute
concentrations (molarity or osmolality).

7. Define energetic coupling and provide an example. What types of molecules can couple
chemical reactions?

8. Explain how the change in free energy affects the equilibrium of a reaction.

< Objectives and Study Guide Questions are your HOMEWORK
between classes!ll DUE every WED. at the end of Lecture!l
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The cleus

*Nuclear pores - Outer membrane 3 continuous with ER
—complex structures  nuseopis = b Inner memorane ;
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B.) The Endomembrane System

* The endomembrane system = a series of
interrelated membranes and compartments.

S———

1. Rough ER:

* has ribosomes — synthesize £
proteins (for export) 2

~ Rough

endoplasmic
reticulum

Smooth p
endoplasmic { iyt
r

" reticulum

2. Smooth ER:

* lacks ribosomes.
« site of lipid synthesis.

Inside of cell

Lumen 0.5 um

3. Golqgi apparatus:  “~™* m——
+ adds signal molecules to proteins -- directing them to destinations.

* receives materials from the rough ER via vesicles that fuse with the
cis region of the Golgi.
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* Golgi Apparatus

» 3 Regions: cis, medial, trans.
* Vesicles originating from the trans region of the Golgi

contain proteins for different cellular locations.
» Some fuse with the plasma membrane and release their
contents outside the cell.

cis &

= 3.8 e
& gﬂ:—_\—\@‘ ; ETE
. .

S

Proteins for use

within the cell
Plasma
membrane

530 Proteins for use
e .
=355 outside the cell

4. Lysosomes & Phagocytosis

» Phagocytosis (“cell eating”) = cell engulfs large
particles.

* Lysosomes fuse with the phagosomes to form

secondary lysosomes (phago-lysosomes):
» Engulfed particles are digested in phagolysosome
» Digested products released into cytoplasm for use
» Undigested materials are secreted from the cell
» phagolysosome fuses with the plasma membrane

|httD://hiqhered.mcqraw-hill.com/sites/0072495855/student view0/chapter2/animation__lysosomes.html |

http://www.stolaf.edu/people/giannini/flashanimat/cellstructures/phagocitosis.swf
http://www.sumanasinc.com/webcontent/animations/content/organelles.html
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Phagocytosis and
Intracellular Digestion

=
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Outside of cell

LIFE 9e, Figure 5.11 (Part 1)

C.) Organelles that
Process Energy

1. Mitochondria are enclosed by
» outer membrane &

* inner membrane — folds inward to
form cristae.

»contain proteins needed for cellular
respiration and generation of ATP.

‘ http://www.stolaf.edu/people/giannini/cell.html ‘

http://www.stolaf.edu/people/giannini/biological%20anamations.html
http://www.stolaf.edu/people/giannini/movies.html
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(Cyto:)
*Glycolysis
*Fermentation

9e, Figure 5.12 oz

2. The Chloroplast (a Plastid)

a) Plastids = chloroplasts, chromoplasts,
leucoplasts (“amyloplasts”).

b) Green plant & algae cells contain
chloroplasts:

i. enclosed by double membranes.
ii. contain an internal system of thylakoids.

c) Thylakoids — organized as grana.
» contain the chlorophyll and proteins that harvest
light energy for photosynthesis.

10
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Chloroplasts

Inner membrane

Thylakoid Stroma IGranum

Membrane | |iquid

Outer membrans’ - IHSHES = Stacks of thylakoids

Figure 5.13/4.14

Two-Membrane Organelles:
* Nuclei
* Mitochondria
* Chloroplasts

11

Mitochondria and Chloroplasts:
...some early observations...

1. Have Double-membranes
Contain their own DNA and ribosomes!!

Can make some of their own proteins

> W DN

Divide at their own rate ......

» Possible scientific explanation??....

http://www.sumanasinc.com/webcontent/animations/content/organelles.html
12



Endo-sym-biosis Theory
1. The evolution of mitochondria and chloroplasts:

* large prokaryotes engulfed (by “endocytosis”), but did not digest,
smaller ones > DOUBLE MEMBRANE (from host & endosymbiont)

2. Mutual benefits permitted this symbiotic relationship to

evolve into eukaryotic organelles of today
* Home & protection for small cell
* New, powerful energy source for larger cell

Plasma membrane http://www.sumanasinc.com/webcontent/
/of larger cell (anaerobic‘?) animations/content/organelles.html

Plasma membrane
of smaller cell(@erobic or Chloroplast

photosynthetic) Figure 4.26, 8¢

13

Evidence for Endosymbiotic Origin
of Mitochondria & Chloroplasts
1. Approximately the same size and shape of known
prokaryotes (“bacteria”). = e
2. Bacteria-like genetic information (chromosomal DNA): @\
a) Closed, circular DNA (not linear, like Euk.) ‘l‘g;%
b) Encode own: metabolic proteins, prok.-type ribosomes - - Mitochondrion
3.Prok.-like division mechanisms (ftsZ gene)  cyanobacterum 4
* http://www.ncbi.nlm.nih.gov/ > PubMed,
Advanced > “ftsZ gene” > Article. Type: “Review”
« https://www.ncbi.nim.nih.gov/pubmed/24266848 2013
« https://www.ncbi.nim.nih.gov/pubmed/24631929 2013
4. Many organelle genes seem to have been lost to the
Nuclear genome. (Eg: ribosomal genes)

Chloroplast

T

? 4
— Organelle genes in nucleus are more closely related to —
bacterial genes than to euk. genes in the same cell! U
*%* H H
5. D|§covew of a single-celled eukaryo'te, Hatena, Figure 5.26, 9¢
that ingests a green alga, Nephroselmis. Origin of Organelles (B)
— loses most of its structures and acts as a chloroplast.

14
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D. Other Organelles Enclosed
by Membranes

» Peroxisomes (very small)
= store toxic peroxides — waste
products of some rxns.

» Vacuoles = membrane-
enclosed compartment of

water and dissolved substances.

« take in water and enlarge
* Provide pressure to stretch
the cell wall - growth
* Provide structural support for a plant.
(“turgor pressure”) N -
— Store anthocyanins (pink & blue pigments) - T
+ in flowers and fruits; colors attract pollinators
—Vacuoles in seeds

* have digestive enzymes Figure 5.16 Vacuoles in Plant Cells Are Usually Large
- hydrolyze stored food for early growth

Vacuole

figure 4.18 Ll A 0 LY Bt B 0309 S e b

15

E. The Cytoskeleton

» Within the cytoplasm of eukaryotic cells
» Provides shape, strength, and movement
— Holds organelles in position.
— Moves organelles; Involved in cytoplasmic streaming.
— Interacts with extracellular structures to hold cell in place.

» Consists of three interacting types of

protein fibers:
1) Microfilaments (actin) = 7 nm thick (diameter).

2) Intermediate Filaments (keratin, lamins) =
8-12 nm thick.

3) Microtubules (tubulin; hollow) = 25 nm thick.

16
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Cytoskeleton _ ..

Rough endoplasmic reticulum

Mitochondrion

~\_Plasma
membrane

Intermediate filament Microtubule

eEnd /oEnd j eEn ‘ a oEnti
(mmiﬁghnml Wg_{rnm O DO O
\ T =t

e
Actin monomer i () >
M ) B-Tubulin _o-Tubulin

Fibrous subunit Tubulin dimer _monomer monomer

Microfilaments

20pm 10pm 10pm

LIFE §
(A) Microfilaments (B) Intermediate filaments (C) Microtubules
Made up of strands of the protein actin; Made up of fibrous proteins organized Long, hollow cylinders made up of many
often interact with strands of other proteins. into tough, ropelike assemblages that molecules of the protein tubulin. Tubulin
stabilize a cell's structure and help consists of two subunits, e-tubuiin and
maintain its shape. B-tubulin.

17

The Cytoskeleton

A. Microfilaments: )
» = 2 chains of actin units forming E‘“
a double helix.
* strengthen cellular structures
* provide movement in animals...
1) cell division,
2) cytoplasmic streaming
* (cyclosis),
3) pseudopod extension
* (amoeba, white blood cells)

4) Actin/Myosin - muscle
movement

+» occur as individual, bundled,
or networked fibers

http://micro.magnet.fsu.edu/moviegallery/pondscum/protozoa/amoeba/t1/amoeba05.html

18



Microfilaments — microvilli

B8 Plasma
membrane

Intermediate
filaments
—

0.25 um

Microvillus (eg: intestine)
LIFE 8e, Figure 4.21 UIPE: THE SCIENGE OF BIOLOGY, Eighth Edition © 2057 Sruer Assocates, 1. 353 W H.Freerran § Go.

Figure 5.19

http://www.scripps.edu/cb/milligan/research/movies/myosin_mov.html

19

The Cytoskeleton

B. Intermediate filaments are
1) formed of keratins (and lamin)
2) add strength to cell attachments in
multicellular organisms

C. Microtubules are
1) composed of dimers of the protein tubulin
2) can lengthen and shorten

3) Cilia and flagella (Eukaryotic!)

* 9 + 2 pattern of microtubules.

20

9/15/2019

10



Cilium

—— Radial spoke
Y P

S — Motor protein

Cilia & Flagella

Mlcrotubule doublet Figure 5.20

|~ "Linker” protein

T Plasma membrang

Radial “spokes”

. Motor protein

25 um

Basal body

Three cilia
Linker protein

Centrioles =9 trlplets

<50 nm of microtubules

E + involved in the distribution
(Basal Body

-Taenics IRl
structure to W _ -

centriole)

Microtubule triplet

fE 8e, Figure 4.22

http:/lmicro.mggnet.fsu.edu/movieqalIerylpondscum/protozoalgarameciﬁm/t1Iparamecium08.html
http://www.northland.cc.mn.us/biology/Biology1111/animations/flagellum.html
http://www.bioscope.org/taste/cd1/a0255a.htm

21

The Cytoskeleton f##

* Movements of cilia and flagella

The Muscle Group, Leeds 2000

* due to binding of the motor protein dynein to microtubules.

* Microtubules also bind motor proteins that move
organelles through the cell (dynein and kinesin).

* Dynein = minus end-directed motor.

* Kinesin = plus end-directed motor.
+ http://lwww.rpi.edu/dept/bchp/molbiochem/MBWeb/mb2/part1/movies/kinesin.dcr

+ http:/lwww.scripps.edu/cb/milligan/research/movies/kinesin_mov.html

22
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Motor Proteins: Dynein (-), Kinesin (+)

[Dynein Microtubule doublet Nexin
+ +

S
l
- N
In isolated cilia without nexin cross-links, When nexin is present to cross-link the doublets,
movement of dynein motor proteins causes they cannot slide and the force generated by
microtubule doublets to slide past one anolher,/ L dynein movement causes the cilium to bend.
(A - Microtubule = ®

LIFE 9, Figure 5.21

tachment and
reattachment of kinesin
causes it to “walk”

along microtubule.

F. Extracellular Structures

» = Materials external to the plasma
membrane

 provide protection, support, and
attachment for cells in multicellular
systems

1. Plants, Bacteria, Fungi = cell wall
» (cellulose, peptidoglycan, chitin)

2. Animals = extracellular matrix

24
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1. Plant Cell WaII

» Cell walls of plants consist
principally of cellulose

» = pierced by plasmodesmata that
join the cytoplasm of adjacent cells

" Cell wall
of cell 1
——

lamella

Plasma
membra

Interior
ofcell2 *

2. Animal Extracellular Matrix

In multicellular animals, the ECM consists of
different proteins, including proteoglycan.

* In bone and cartilage, collagen predominates.

The basal lamina is an extracellular The ECM is composed of a tangled
matrix (ECM). Here it separates complex of enormous molecules made of
kidney cells from the blood vessel. pro[ems and long polysaccharide chains.
Il \ - Proteoglycan

Proteoglycans have long polysaccharide chains |
that provide a viscous medium for filtering.

The fibrous protein collagen
.., Provides strength to the matrix.

Figure 5.25

26
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Ch. 6:
Cellular Membranes

. Membrane Composition and Structure
. Cell Adhesion

. Passive Processes of Membrane
Transport

. Active Transport

. Endocytosis and Exocytosis

. Membranes Are Not Simply Barriers
. Membranes Are Dynamic

Phospholipid
bilayer
=

~NOo oA~ WN =

6.1) Membrane
Composition & Structure

“ Components of biological membranes:
« Lipids
* Proteins
» Carbohydrates

< The fluid mosaic model:
« a phospholipid bilayer in which membrane
proteins move laterally within the
membrane.

28

9/15/2019
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Outside of cell

1. Phospholipid Bilayer
2. Cholesterol

3. Integral membrane
proteins
* embedded

4. Peripheral membrane
proteins
» surface of bilayer

5. Cell-Cell Adhesion

Inside of cell

IFE 8e, Figure 5.1

A. * Fluid Mosaic Model *

o007 . a0 WM o]

http://www.bio.davidson.edu/people/macampbell/111/memb-swf/membranes.swf

29

=

—

* FREE LATERAL DIFFUSION
* Lipids
* Most proteins

* RARE “FLIP-FLOP”!
(Transverse diffusion)

jpure 5.2 omor

Agqueous environment

Aqueous environment

o uf

Cell Fusion Experiment:
1. Labeled proteins in PMs of 2 different cells
2. Fuse together
3. Over time, the PM proteins from each original
cell freely diffuse
* = uniform distribution

Figure 6.5 Rapid Diffusion
of Membrane Proteins

INVESTIGATING LIFE

Proteins embedded in a membrane can
diffuse freely within the membrane.

Initially, the mouse and
human membrane proteins
ane on different sides of

—

After 40 minutes, the
mouse and human
membrane proteins
are intermixed.

IEERTEELEI Membrane proteins can diffuse rapidly in the
plane of the membrane.

30

9/15/2019
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Membrane Composition &

Structure

 Integral membrane proteins are partially
inserted into the phospholipid bilayer.

» Peripheral proteins attach to its surface by
ionic bonds. Tromsryp———

chains) in exposed parts
of the protein interact with
agueous environments.

G bty

Qutside of cell
(aqueous)

Hydrophobic
interior
of bilayer

Inside of cell
(aqueous)

Hydrophaobic R groups
interact with the hydrophobic
core of the membrane, away
from water.

p |

LIFE 9e, Figure 6.3

31

Membrane Composition and
Structure

* The two surfaces of a membrane may
have different properties due to different
1. phospholipid compositions,
2. exposed domains of integral membrane
proteins,
3. peripheral membrane proteins.

» Defined regions of a plasma membrane
may have different membrane proteins.

32

9/15/2019
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B. Cell-Cell Recognition

» Carbohydrates attached to proteins or

phospholipids project out from PM
» function as recognition signals between cells.

* In an organism or tissue,
« cells recognize and bind to each other
» by means of membrane proteins protruding
from the cell surface.

http://aimediaserver4.com/studiodaily/videoplayer/?src=aid/harvard/harvard.swf&width=640&height=520

33

SPONGE CELLS

Tissue from a red sponge
contains similar cells bound
to each other.

4 The sponge tissue can be
separated into single cells
by passing it through a fine
mesh screen.

Exposed regions
of membrane
glycoproteins
bind to each
other, causing
cells to adhere.

Figure 6.6

34

9/15/2019
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6.2) Cell Adhesion

1. Tight junctions
» prevent passage of molecules through space
around cells
« restrict migration of membrane proteins over the

cell surface
 define functional regions of the plasma membrane

2. Desmosomes allow cells to adhere strongly
to one another.

3. Gap junctions = channels for chemical and
electrical communication between cells.

35

Tight Junctions &
Desmosomes:
EPITHELIAL TISSUES <7 o

Plasma 2
membranes \J
Intercellular — '} W {1l

space

} Intercellular
pace

Junctional
proteins

Plasma

. membranes
Intercellular (v/
]

% Adhesion— =
proteins

epithelial cell Plasma
membranes
o 2001 Sinauer As fates. Ine

Keratin fiber

36
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Gap Junctigns: MUSCLES, NERVES

_Plasma

cells

Integrins: %

Outside of cell Outside of cell

Extracellular matrix

——
— “A_ -—
q

lntegrin/

i

mg@ L}

Actin—"
Inside of cell Figure 6.8 Integrins Mediate the Attachment
LIFE 96, Figure 6.8 of Animal Cells to the Extracellular Matrix

37

6.3) SELECTIVE PERMEABILITY

*** Passive Membrane Transport ***
» Substances can diffuse passively across a

membrane by:

» Unaided (simple) diffusion through the PL bilayer,
« facilitated diffusion through protein channels or

* by means of a carrier protein

' TABLE 5.1
Membrane Transport Mechanisms
EXTERNAL MEMBRANE
TRANSPORT ENERGY PROTEIN
MECHANISM REQUIRED?  DRIVING FORCE REQUIRED?  SPECIFICITY
No With concentration No Not specific
gradient
No With concentration ~ Yes Specific
gradient
Active transport Yes ATP hydrolysis Yes Specific
against
concentration
gradient)

38
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Diffusion and Equilibrium

» Solutes diffuse across a membrane from

regions of
> greater [solute] 2 lesser [solute] (NET!)

» Equilibrium = is often when the

concentrations are identical on both sides
> [solute] inside = [solute] outside

39

Add equal amounts of
three dyes to still water
in a shallow container.

of the solution and
measure the amount of
each colored dye.

The number and
position of molecules
of each dye can

LIFE 9e, Figure 6.9

=
Sample different regions

be rendered visually.
N o e

Figure 6.9 Diffusion Leads to Uniform Distribution of Solutes

10 minutes later

5 minutes later

Concentration

------------------ 0,0 00 o000’
.................. %0 s8Sop00d s 00t 000°00 s0e"
oooooooooooooooooo *0 %, . ® 00p®
.................................. AR Oe)
..................... LA, ooee

© 2011 Sinauer Associates, inc.

40
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A. Simple Diffusion

Diffusion Rate Across Membranes:

* The rate of simple diffusion of a solute
across a membrane
¢ is directly proportional to the concentration

gradient across the membrane.
* (= difference inside vs outside)

* lipid-solubility of the solute is also important!
 Size of the molecule!

41

Osmosis

« = water diffuses from regions of higher water

concentration to regions of lower concentration.
* From less solute > more solute

* In hypotonic solutions, cells tend to take up water

* In hypertonic solutions, cells tend to lose water
» Animal cells must remain isotonic to the environment to
prevent destructive loss or gain of water.

42

9/15/2019
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Fig. 6.10 Osmosis Can Modify the Shapes of Cells

(A) Hypertonic on the outside (B) Isotonic (C) Hypotonic on the outside

(concentrated solutes outside) (equivalent solute concentration) (dilute solutes outside)

Inside Qutside
ofcell_ il

Animal cell
(red blood celis)
Cells lose water Cells take up
and shrivel. I water, swell,

Plant cell
(leaf epithelial 8
cells)

Cell body shrinks
and pulls away

from the cell wall
(wilting).

©2011 Snaer Assaciates, Ic

LIFE 9e, Figure 6.10

* Cell walls prevent some cells from bursting under

hypotonic conditions.
* > Turgor Pressure: support plant, stretch cells during growth

43

B. Facilitated Diffusion

* Requires Channel proteins & carrier proteins.
* Passive = no external energy required.
» Exergonic! / Spontaneous

Outside of cell o ©

. Stirlnululs ° O O L = > °
. molecule
*Channel Protein* ° %/mgand) B . *
° o

Hydrated Na* ions are too K+ indi
big to fit in the funnel. i
Outside of cell K ions fit uniquely
inside the funnel.

\Channel °

Hydrophobic
interior of bilayer protein
Closed
channel
&  o-helixof the Inside of cell Changes Shape
Inside of cell channel protein
ls.12 igure 6.11 oaon]

44



Carrier Protein

(A)

Outside of cell
High glucose .

concentration ’
o & o o
- h ) .

Glucose ‘

\\\\\\\\\\\\\\\\\
lllllll

Glucose
carrier protein

Inside of cell
Low glucose concentration
Ready to bind another Gic

LIFE 9e, Figure 6.14 (Part 1) R —_——_

45

Passive Processes of Membrane
Transport
< Maximum rate of carrier-mediated

facilitated diffusion = when solute

concentration saturates the carrier proteins

* no rate increase is
observed with further
solute concentration

increase!!
< All available carriers
are busy/occupied!!

.
>

Protein-Mediated
Processes have:

1. Specificity! -

2. Saturation, & Glucose concentration

3. [Competition...] outside the cell

Rate of diffusion
into the cell

Ye, Figure 6.14 (Part 2)

46
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C. Active Transport:

* requires enerqgy to move substances
across a membrane against a
concentration gradient
* Endergonic/ nonspontaneous!!; eg: use ATP

Membrane Transport Mechanisms

TABLE 6.1

SIMPLE DIFFUSION FACILITATED ACTIVE
DIFFUSION THROUGH CHANNEL DIFFUSION TRANSPORT
Cellular energy No No No Yes
required?
Driving force Concentration Concentration Concentration ATP hydrolysis
gradient gradient gradient (against concen-
tration gradient)
Membrane protein No Yes Yes Yes
required?
Specificity No Yes Yes Yes
47

Active transport proteins =
uniports, symports, or antiports

Outside Transported ions
/ P

of cell (@) )

N

\\\\\\\

Inside rP
of cell \Symport Antiport

Coupleaqransport

LIFE 9e, Figure 6.15 ©2011 Sinaver Associates, inc

48
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Active Transport

1. PRIMARY - energy from the hydrolysis of

ATP is used to move ions into or out of

cells against their concentration gradients.
= “DIRECT Active Transport”

SECONDARY - couples the

a) Passive movement of one solute with its

concentration gradient to
b) Active movement of another solute against its
concentration gradient

* Energy from ATP is used indirectly (thru Prim. Act.
Transp. of first solute) = “INDIRECT A.T.”

49
1. Na+/K+ Pump:
™ | |
°Active T t
1° Active Transpor
Qutside of cell Change
i . . High
High N y
o oo conformation [Na+]
. o _ @ = Export3Na+® ©
Q . @ N O o ] (" ]
00 e
Inside of cell
r “High
High K* tration, 1
(e pon it ] [K%] -
LIFE 9e, Figure 6.16 S R
50
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2. Glc/Na+ Symport:
2° Act. Transp

Outside of cell
High IN High Na* concentration,
i a+] low K* concentration
s (Antiport) o+ @ 90 [Na+] o=

9 I L 9 Q \ Glucose -
Na*-K* pump \ /
(antiport) \ / e,

1 ( l(.] !)‘v
I

Prlmary

Na*
ape +or A Fo it Secondary @ o
* ¢ 4 Inside of cell
High K* concentration,
low Na* concentration

51

D. Endocytosis and Exocytosis

Move macromolecules
into and out of cells

Outside of cell

Plasma membrane \

* Phagocytosis =
cell eating
Large particles

Inside of cell

* Pinocytosis =
cell drinking
*Small particles

(B) Exocytosis

http://www.stolaf.edu/people/
giannini/flashanimat/cellstru
ctures/phagocitosis.swi

Secretory vesicle

Figure 6.18
52
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* Receptor-Mediated EndocytOS'S

+ = a specific membrane receptor binds

to a particular macromolecule.
« Clathrin-coated pits = Coated vesicles

http:/lyoutu.be/-ZFNO5RY1cU

The protein clathrin coats the cytoplasmic side
of the plasma membrane at a coated pit.

The endocytosed contents are
surrounded by a c\alhnn coated|

Flgure 6.19 [

receptor,
proteins
s

¥
' Clathrin A’%a 8:::2?:

. ] P

Membranes Are Dynamic!

* Membranes cycle between the ER and the PM by
exocytosis and endocytosis.
* RER > New membrane proteins > Golgi > PM
* SER > New membrane phosphollplds - Golgi > PM

Nucleus Inside of cell

Lysosome

endoplasmic
reticulum

Plasma o i
membrane Outside of cell

Molecular Detail!: e, Figure 5.5 R ———
http://stke.sciencemag.org/content/sigtrans/vol2001/issue88/images/data/re1/DC1/animation1.swf

54
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Membranes Are Not Simply

Barriers
= SITES FOR:
1.

recognition and initial processing of
extracellular signals

2. energy transformations
3. organizing chemical reactions

http://bcs.whfreeman.com/thelifewire/content/chp05/0502003.html

55

http://highered.mcgraw-hill.com/sites/0072495855/student_view0/chapter2/animation__lysosomes.html

http://www.sumanasinc.com/webcontent/animations/content/organelles.html

(A) Energy transformation

LIFE 9e, Figure 6.20

Qutside of cell
Outside

Ll A pigment attached to
a membrane protein

Membrane alignment — minimize

energy source
(such as light)

diffusion between NZs in a pathway

(B) Organizing chemical reactions

Energy-rich
pigment protein
/

Inside of cell The protein transfers the energy to
ADP to form ATP, which the cell can
T YASO D The membrane organizes
The product of the first reaction the two reactions so that
(C) Information processing must diffuse by random motion to they occur at the same
reach the site of the second reaction. time and place.
Signal

Signal binding induces a
molec\tﬂe Signal change in the receptor protein...
.\ binding

P ...causing some effect
inside the call.

(See 10e Ch. 7)
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