Cell Topics

1) cell

2) cell organelles
3) cell transport
4) cell energy

1/9/2015 Cell Human Biology - Sandra Hsu



Cell Evolution
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Original
prokaryotic cell
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1. Cell gains a nucleus by the
plasma membrane invaginating
and surrounding the DNA

4 with a double membrane.

prokaryote -> eukaryote

Nucleus allows specific functions
to be assigned, freeing up cellular
resources for other work.

system by proliferation
of membrane.

Increased surface area allows
higher rate of transport of
materials within a cell.

% 2. Cell gains an endomembrane
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@:@ C;zz’ 3. Cell gains mitochondria.
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aerobic —7 : Q Ability to metabolize sugars in
g the presence of oxygen enables

bacterium \

greater function and success.

mitochondrion

‘Qﬁ&o l 4. Cell gains chloroplasts.

Ability to produce
sugars from sunlight

photosynthetic
bacterium

Animal cell
has mitochondria,
but not chloroplasts.

Plant cell
has both mitochondria
and chloroplasts.
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enables greater
function and success.

chloroplast

1) nucleus
- protected by membrane

2) ER
- Internal transportation

3) mitochondria
- Internal energy supply

4) chloroplast
- plant only,
photosynthesis
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How to see cells
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Resolving Power of the Eye and Blood
Common Microscopes

Magnification Resolving Power eye: between 2 dOtS ( ) (1/10 mm)
Eye N/A 0.1 mm (100 pm) - red fluid
Light microscope 1,000x 0.0001 mm (0.1 um)
Transmission 50,000 0.000001T mm (0.01 pm) - .
electron microscope MICrosCOo pes -
Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display. I Ig ht ( One / ten thousan dth m m)

- clusters of RBC,
unclear blood vessel walls

electron (one/millionth mm)
- individual RBC,
layers of blood vessel walls

blood vessel wall

a. Light micrograph b. Transmission electron micrograph  ¢. Scanning electron micrograph
a: © David M. Phillips/Visuals Unlimited; b: © Alfred Pasieka/ Photo Researchers;
¢: © 2013/Warren Rosenberg/Biological Photo Service
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Cell Organelles
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organelles
= little organs

1) cell membrane

2) nucleus &
ribosomes

3) ER & golgi app.

4) cell skeleton

5) mitochondria

(top right): © Dennis Kunkel/Visuals Unlimited
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Cell Membrane
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terms:
1) fluid mosaic
L model N
_ o e, o H 2) phospholipid
e St ?'"‘:"‘"""\ bilayer
e Ardbier - hydro-phobic
- hydro-philic
3) sugar chains
- markers
- move RBC
4) protein channels
- transport

materials

s
_____

cholesterol
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Cell Membrane Components
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1) membrane - barrier, boundary
2) receptors - sense external cell activities
- neg. charged - keeps RBC apart
3) fillers - firms up cell membrane
4) channels - firms up membrane; enzymes
5) transport - material movement in & out of cell
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Nucleus & Ribosomes
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nuclear i & e nUCIEUS
el R - DNA (heredity)
& WXl chromatin
i T e AR G chromosomes
RN s nucleolus

nuclear envelope

ribosomes
- RNA
protein synthesis
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ER & Golgi Apparatus
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\‘ ) plasma

membrane
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incoming veslcle@‘ &) 0 secretory vesicle
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lysosome —
@ contains digestive enzymes < b

“w..  thatbreak down cell parts or
substances entering by vesicles

Golgi apparatus
modifies lipids and proteins

from the ER; sorts and packages
them in vesicles

protein

transport vesicle

transport vesicle takeg proteins to
takes lipids to / ,\@ Golgi apparatus
Golgi apparatus

|ipid—.,@

-

smooth endoplasmic——

reticulum
synthesizes lipids and has /,
various other functions

. %

synthesizes proteins and
packages them in vesicles
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ER

- membrane system
partitions cell
vesicles
transport materials
eg, lysosome w/
digestive enzymes

Golgi App.

- membrane system
modifies cell products

- packaging for
internal or external
transport




Cell Skeleton
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cyto-skeleton:
- cell shape, cell movements

flagella

- micro-tubule pinwheel
moves the cell by
whipping movements

- sperm

- cilia

U — - micro-tubules

- moves outside cell material
waving movements

Fhane - trachae - move phlegm
oviduct - move egg

(==
b: @ Y. Mikas/Photo Researchers; c: © David M. Phillips/Photo Ressearchers;
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Mitochondrion
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powerhouse
- prod. cell energy

cell respiration:

1) aerobic:
glucose + O, ->
32ATP+ CO, +H,0

membrane

intermembrane inner
membrane

2) anaerobic:
glucose ->

2ATP +H,0
+ lactic acid

© Dr. Don W. Fawcett/Visuals Unlimited
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Cell Transport
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OCutside

a) Passive Transport
1) energy is needed
2) permeable membrane (pores)
3) material moved [1]-> [{] (with gradient)
examples: diffusion, osmosis, facilitated transport

b) Active Transport
1) energy is needed
2) permeable membrane
3) material moved [{] -> [T] (against gradient)
examples: pump, bulk transport
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PassiveTransport
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o 0 charged molecules
and ions

- \ QHZO
/ , a'-ua orin

\S i noncharged
molecules

macromolecule

phospholipid
molecule

criteria:
1) energy is needed
2) permeable
membrane (pores)
3) material moved
[T1->[}]
(with gradient)

examples:
1) diffusion
2) 0Smosis
3) facilitated
transport
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Active Transport

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Outéide criteria:
1) energy (ATP) needed
X @ 9 ' 2) permeable membrane

3) material moved
1->[1]

(against gradient)

examples:
1) nerve pump
(Na out, K in)
2) bulk transport

Inside
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How is cell energy made?
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Inside cell

W electrons
© ransfered
by NADH
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2 ways:
1) anaerobic respiration
(glycolysis, fermentation)
a) no air (oxygen)
b) glucose ->
2 ATP + lactic acid
c) place: cytoplasm

2) aerobic respiration
a) air (oxygen)
b) glucose + O, ->
26 ATP + CO,+ H,0
c) place: mitochondria
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Compare ATP Prod.

cell respiration vs glycolysis

1) more energy per glucose: 36 vs 2 ATP

2) not sore, no lactic acid vs some

3) ordinary use vs emergency use

ATP uses:
cell transport, chem. reactions, muscle contractions
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