Bio 11 - Lecture 5: Cell (Structure and TOC#H5
Stransport)

Cell Theory

1) All life made of  2) The Cellis the
cells, all cells smallest subunit of

come from other life

Prokaryotic_Cells Eukaryotic_Cells
P P
% G “ L
* Smaller e Larger - 4
e Simpler * More complex
* Most do not have organelles * Have organelles
® Found in protists, plants,
® Found in bacteria and archaea fu_ngi, animals
| === J

Cell Evolution

cells are older than[_____] cells.
[ appeared about 3.5 billion years ago.
[E===—""Jappeared about 2.1 billion years ago.

Typical prokaryote cell Typical eukaryote cell

i : ceus
strand of DNA " (contains DNA)

mitochondria
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All Cells Have:
* These basic features:
1. They are all bound by
a plasma membrane.
2. All cells have DNA

1. Ribosomes (tiny
structures that build
proteins)

3. The region between
the nucleus
(Eukaryote) or
nucleoid region
(Prokaryote) and
plasma membrane is
the cytoplasm

CHLOROPLASTS & MITOCHONDRIA:
— ENERGY CONVERSION

Chloroplasts Mitochondria
Most of the livingworld runs on  Mitochondria = organellesused
the energy provided by for cellular respiration
photosynthesis. * Cell Respiration = produce ATP
+ Photosynthesis = conversion (energy molecules) from the
of solar energy tochemical energy of food molecules.
energy of sugar. * Mitochondria are found in

almost all eukaryotic cells—
including plants!!!

* Chloroplasts are the organeles
that perform photosynthesis.

ey

Power Plant

Whatdo these two energy producing
Organelle havein common?
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Regulation

Plasma Membrane:

* Regulates what comes in
and out.

— Semi-Permeable: Only some
things can come in and only
some things can get out.

* Factors involved:
1. Size
2. Charge

Wall Around the

* Molecules move freely past
one another

* Diversity of proteins that float

Town
Plasma Membrane g
Fluid Mosaic Model
Because:

Hudrophobic
region of protein

Glycoprotein: protein with Glycolipid: ipid with
carbohydrate altached / atsmaie’
«F atached

Peripheral membrane
protein
Protein channel
Filaments of the cytoskeleton

Figure 3.18 The fluid mosaic model of the plasma membrane structure describes the plasma
asafluid of proteins, and

Integral membrane Cholesterol
protein

Regulation

Plasma Membrane —Structure:

from its nonliving surroundings.
Outside of cell

Phospholipid Bilayer Phospholipid

pr——

Mydrophobic ks

¢ The membranes of cells
are composed mostly of

= Phospholipids Cytoplasm (inside of cell)
— Proteins

* The plasma membrane separates the living cell

Hydrophilic|

Hydrophob

| Hydrophilic|

Zannie Dallara
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Phospholipid Structure

Why is the This little - charge is

he-‘_ad. ] what makes the
hydrophilic? head hydrophilic

| From your textbook

Hydrophilic head

Hydrophobic tails

The phosphate group is electrically charged, making
it hydrophilic (“water-loving”). But the two fatty acid
| ciyeera tails are hydrophobic (“water-fearing”). Thus, phos-

Hydrophilic
region of
protein

Hydrophilic
head

Hydrophobic
tail

Hydrophobic
regions of

protein Cytoplasm (inside of cell)

(b) Fluid mosaic modelof membrane

Proteins

Phospholipid
bilayer

Figure4.6b

Nucleus

* Command Center:
Contains the Genetic
Material (DNA)

95" ) ¢ =
(/]I
—The nucleus is bordered by | = (((O)\
adouble membranecalled ' 0 _n s o
the nuclear envelope. Q5 L (Y,
— Pores in the envelope L
allow materials to move
between the nucleus and
cytoplasm.
—The nucleus contains a
nucleolus where
ribosomes are made. President- Management Office

N
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Ribosomes

* Ribosomes are
responsible for
protein synthesis.

Ribosomes in
cytoplasm

Ribosomes attached
to endoplasmic
reticulum

Carpenter:
Make Everything

How are proteins made and moved?

Endomembrane System:
Rough Endoplasmic Reticulum

* The “rough” in the rough /
ER is due to ribosomes

* These ribosomes
produce proteins

Conveyer Belt: Production line in
a factory

Zannie Dallara
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Endomembrane bystem:
Rough Endoplasmic Reticulum

+ After the rough ER makes a protein, it packages
the molecule into transport vesicles.

Conveyer Belt: Production line in
a factory

Cell Eating = Phagocytosis
Amoeba hugs...

PLASMA
MEMBRANE

VESICLE

]

..are often fatal.

After the rough ER synthesizes a molecule, it packages the
molecule into transport vesicles.

o Proteins are o Secretory o Vesicles bud off
often modified in proteins depart in fromthe ER.
the ER. transport vesicles.

Ribosome
Transport

vesicle

Aribosome
links amino acids
intoa
polypeptide.

Zannie Dallara
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Endomembrane System:
The Golgi Apparatus

* Works with E.R.
* Receives, refines, stores, and distributes
chemical products of the cell

\ S Y|

, UPS: packaging and
o shipping department

Endomembrane System:
Lysosome
Cleaning up Wastes =a sac of digestive enzymes.
— Enzymes break down large molecules, bacteria, old
organelles, etc.
— Also used for single celled eating

Recycling Center:
Reclaim the parts for reuse

N
REUSELYD
RE D U C E Hemifused " Fully Fused
RECYCLE

Rl

TOCH5

How are proteins made and moved?
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Differences between plants & animal cells:
Plant Cell |

1. Central Vacuole:
¢ Store nutrients

Plant Cell Anatomy

* Absorb/store water
* May contain pigments or
poisons & digestive
enzymes
2. Cell wall

— Provide structureand
support

3. Chloroplasts
*  Absorb sunlight to make

Biology 11
* Pt 2: Cell Transport

1. Cell membrane structure & Function

2. Moving molecules across the
membrane, passive and active transport,
endocytosis and exocytosis

*Reading: Chapter 3

*Homework: Finish up your blue
book, due at start of exam

Passive and Active lransport ACross

the Membrane
* Concentration gradients

— Difference in concentration across the membrane
1. Going with the Flow: Passive transport

* Movement from

high concentration |’ £ Somm e || e ey e
to low —~<t g ‘®m )
» No energy required \Q —
from cell
2. Going Against the Flow: Active transport
* Requires added o

energy ;

* Movement from i
low concentration Do
to high =

Zannie Dallara
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Cell MEMBRANE FUNCTION

¢ Cells must control flow of
materials to and from the PLAY
environment.

— Semipermeable .
Membrane T *
* Through the lipid  TfIAIAAAIATATTS-RAARRATA
bilayer BUUUUUOULNBUYS PUUNLLLY
* Transport proteins " Tt T

,I\. * Are located in membranes
* Regulate the passage of

materials into and out of

the cell bS1ab7doeSe1e7063dch 70ceeSc 33cf7 f4b 7ba d8.go ogle div
ccon

Transport Across the Membrane

* Concentration gradients: The measurement of
how concentrated (close together) particles are in
one place vs another.

.

www.mit.edu

What can move in and out of a cell?
Dependsonits Size and Charge

* Can’t Pass if too Big
* Too Charged

Polar, Nonpolar, Polar,
hydrophilic hydrophobic, hydrophilic
"head” fatty acid "tails” “head”

Aqueous environment
.
Aqueous environment
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Transport Across the Membrane

* Concentration gradients
—Particles want to be equal distance apart

— And cell membranes

o

o
N
vy

-
e
Fra 4

-,

o o

7% ]

www.mit.edu

Overview of Transport

PASSIVE TRANSPORT:

1. What: Moving molecules o
with/down the concentration
gradient

N

. No Energy

w

. Small and uncharged molecules
ACTIVE TRANSPORT:
1. What: Moving molecules against/up
concentration gradient
. Uses Energy

w N

. Small and charged molecules:

Plus Maths

1. H+, Na+, amino acids, glucose, etc.

Energy used for ACTIVE TRANSPORT

i, 8 2 Lg% = 8

+@
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Overview of Transport

(@ Aballrolls

TYPES OF PASSIVE £ E5 =
TRANSPORT: ™
1. Diffusion is an example of .

passive transport.
* Substances diffuse with or ﬁﬁﬁﬂ ﬁﬁﬁﬁ

down their concentration ggg g%g

gradient
WWW. mrothery co.uk

2. OSMOSIS is the diffusion
of water through a

semipermeable
membrane

Passive Transport: Diffusion

1. Diffusion is an example of
passive transport.
¢ Substances diffuse with or

down their concentration
gradient

Passive Transport: Osmosis

Hypotonic solution Hypertonic solution Isotonic solutions

Osmosis

Sugar
molecule

Selectively

permeable >
membrane

Figure5.13-2
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Solutions

|1£ we only describe the solution OUTSIDE the ce|

Has a Lower concentration | Has an equal concentration | Has a Higher concentration
of solute outside the cell. of solute outside the cell. of solute outside the cell.

Situation: Outside the Cell
Fact: Salt SUCKS

- s -

Animal cell

H20 s, " H20

Normal Lysing

Plant cell

- = )

Flaccid (wilts) Turgid
(a) Isotonic (b) Hypotonic (c) Hypertonic
solution solution selution; 4

W ater Balance in Plant Cells
—Plant have rigid cell walls.
. »#"HO
—Plant cellsrequirea
hypotonic environment,
which keeps these walled -
. ysing
cellsturgid.
HO.,
>
Q L
Turgid
(b) Hypotonic
solution

Zannie Dallara
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The Problem with

DANGER! HYPERTONIC
! /s

* This is why it is dangerous o o.
to drink sea water, people co[/s'('/o
marooned at sea will
speed up dehydration
%3t by drinking sea water. B

* This is also why "salting
fields" was a common
tactic during war, it would
kill the crops in the field,
thus causing food

What happens when you
drink salt water?
Double Dragon

&y &

Moving big molecules

*Requires Energy no matter
what direction materials are

Endocytosis and Exocytosis

moving

*Used For Moving big
molecules across the
membrane vesicle

*EX: proteins or starch

* Single celled organisms
eating

*White blood cells for

plasma membrane

intracellular

kl"lng baCteria academic. brooklyn. cuny.edu
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