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It may seem like the human body is made up of a
chaotic mix of random parts, but that’s not the case.
The liquid nutrients, cell machinery, and blueprint
information that make up the human body are
tucked away inside individual cells, surrounded by a
double layer of lipids.

The purpose of the cell membrane is to hold the
different components of the cell together and to
protect it from the environment outside the cell.
The cell membrane also regulates what enters and
exits the cell so that it doesn’t lose too many
nutrients, or take in too many ions. It also does a
pretty good job of keeping harmful things out.
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What's it made up of?

The cell membrane is primarily made up of three
things: 1. Phospholipids 2. Cholesterol 3. Proteins

Phospholipid Bilayer

exrernal environment

mnternal environment

%} - cholesterol
ﬁ? - phospholipid
@ - Protein

1) Phospholipids
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There are two important parts of a phospholipid:
the head and the two tails. The head is a phosphate
molecule that is attracted to water (hydrophilic). The
two tails are made up of fatty acids (chains of
carbon atoms) that aren’t compatible with, or repel,
water (hydrophobic). The cell membrane is exposed
to water mixed with electrolytes and other
materials on the outside and the inside of the cell.
When cellular membranes form, phospholipids
assemble into two layers because of these
hydrophilic and hydrophobic properties. The
phosphate heads in each layer face the agueous or
watery environment on either side, and the tails
hide away from the water between the layers of
heads, because they are hydrophobic. Biologists call
this neat assembling characteristic “self-assembly”.

phospholipid

hydrophilic
&—-h;’adop .

hydrophobic
‘_,-I-ail

2) Cholesterol
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Cholesterol is a type of steroid which is helpful in
regulating molecules entering and exiting the cell.

We'll talk about this in more depth later, but for now

remember it’s part of the cell membrane.

3) Proteins

The cell is made up of two different types, or
“classes”, of proteins. Integral proteins are nestled
into the phospholipid bilayer and stick out on either
end. Integral proteins are helpful for transporting
larger molecules, like glucose, across the cell
membrane. They have regions, called “polar” and
“nonpolar” regions, that correspond with the
polarity of the phospholipid bilayer.

Polar and nonpolar refer to the concentration of
electrons on a molecule. Polar means the electrons
are not evenly distributed, making one side of the
molecule more positively charged or negatively
charged than another side. Nonpolar means the
electrons are evenly distributed, so the molecule is
evenly charged across the surface.

The other class of protein is called peripheral
proteins, which don’t extend across the membrane.
They can be attached to the ends of integral
proteins, or not, and help with transport or
communication.
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What makes the cell membrane
fluid?

The fluid mosaic model of the cell membrane is how
scientists describe what the cell membrane looks
and functions like, because it is made up of a bunch
of different molecules that are distributed across
the membrane. If you were to look at a cell
membrane using a microscope, you would see a
pattern of different types of molecules put together,
also known as a mosaic. These molecules are
constantly moving in two dimensions, in a fluid
fashion, similar to icebergs floating in the ocean.
The movement of the mosaic of molecules makes it
impossible to form a completely impenetrable
barrier.

There are 3 main factors that influence cell
membrane fluidity:
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1. Temperature: The temperature will affect how
the phospholipids move and how close
together they are found. When it’s cold they
are found closer together and when it’s hot
they move farther apart.

Without cholesterol

- ligid
cold m * not as fluid/flexible

emoy break

hot R Q ;’q «too flvid/flexible
.§ DIBBY  cwont hold shape

2. Cholesterol: The cholesterol molecules are
randomly distributed across the phospholipid
bilayer, helping the bilayer stay fluid in different
environmental conditions. The cholesterol
holds the phospholipids together so that they
don’t separate too far, letting unwanted
substances in, or compact too tightly,
restricting movement across the membrane.
Without cholesterol, the phospholipids in your
cells will start to get closer together when
exposed to cold, making it more difficult for
small molecules, like gases to squeeze in
between the phospholipids like they normally
do. Without cholesterol, the phospholipids
start to separate from each other, leaving large

gaps.
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3. Saturated and unsaturated fatty acids: Fatty
acids are what make up the phospholipid tails.
Saturated fatty acids are chains of carbon
atoms that have single bonds between them.
This makes them straight and easy to pack
tightly. Unsaturated fats are chains of carbon
atoms that have some double bonds between
them. Double bonds create kinks in the chain,
making them not as easy to pack tightly. There
are two possible kinks that can occur:

1. Cis-unsaturated fats, where both sides of
the chain remain on the same side
2. Trans-unsaturated fats, where the sides
of the chain are opposite from each
other
The kinked shape of cis-unsaturated fats make it
more difficult to pack tightly.

satvrated unsaturated
fatty acids fatty acids

L S 3

Try fo stack these...

m 5

NEAT | NOT AS NEAT
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This plays a role in membrane fluidity, because the
kinks increase the space in between the
phospholipids, making them harder to freeze at
lower temperatures. Also, some molecules, like CO,
and O,, require small spaces between the
phospholipids so that they can cross the membrane
quickly and easily.

What can go through the cell
membrane?

Phospholipids are attracted to each other, but they
are also constantly in motion and bounce around a
little off of each other. The spaces created by the
membrane’s fluidity are incredibly small, so it is still
an effective barrier. For this reason, and the ability
of proteins to help with transport across the
membrane, cell membranes are called semi-
permeable.

There are 5 broad categories of molecules found in
the cellular environment. Some of these molecules
can cross the membrane and some of them need the
help of other molecules or processes. One way of
distinguishing between these categories of
molecules is based on how they react with water.
Molecules that are hydrophilic (water loving) are
capable of forming bonds with water and other
hydrophilic molecules. They are called polar
molecules. The opposite can be said for molecules
that are hydrophobic (water fearing), they are called
nonpolar molecules. Here are the 5 types:
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1. Small, nonpolar molecules (ex: oxygen and

carbon dioxide) can pass through the lipid
bilayer and do so by squeezing through the
phospholipid bilayers. They don't need proteins
for transport and can diffuse across quickly.
more difficult than the molecule type above.
Recall that the interior of the phospholipid
bilayer is made up of the hydrophobic tails. It
won't be easy for the water molecules to cross,
but they can cross without the help of proteins.
This is a somewhat slower process.

3. Large, nonpolar molecules (ex: carbon rings):

These rings can pass through but it is also slow
process.
4. Large,.polar molecules (ex: simple sugar -

glucose).and ions: The charge of an ion, and the

size and charge of large polar molecules, makes
it too difficult to pass through the nonpolar
region of the phospholipid membrane without
help.

Consider the following:

What happens when there is a problem with the cell
membrane’s ability to uptake/export important
molecules or communicate? There are many
diseases associated with problems in the ability of
the phospholipid bilayer to perform these functions.
One of these is Alzheimer’s disease, characterized
by brain shrinkage and memory loss. One idea
explaining why Alzheimer’s disease occurs is the
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forming of plaque sticking to the phospholipid
bilayer of the brain neurons. These plaques block
communication between the brain neurons,
eventually leading to neuron death and in turn
causing the symptoms of Alzheimer’s, such as poor
short-term memory.

[Licensing]

Ask a question...

Questions Tips & Thanks Top Recent

| have noticed that there is a writing new folder in every
subject ( like the one here) so does this cover every thing in
this topic, so canijust read it without watching the videos?

© ¢ 11votes .a ¥ ¢ 1 comment e Flag
3years ago by & Norman

One way that could be helpful would be to offer a quick
summary of what is above, and then after watching the
videos, go through and answer the questions.

8 votes . a W ¢ Comment e Flag
3years ago by ga M. R. Wiggins

Show all 2 answers ¢ Answer this question

The article says the cell membrane has 2 types of proteins
but it's missing the lipid bound protein (in-between the two
phospholipid leaflets) mentioned in the "cell membrane
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proteins" video.

The article says there are 5 types of molecules but only 4 are
listed.

The article says "The kinked shape of cis-unsaturated fats
make it more difficult to pack tightly." What about trans-
unsaturated fats?

7 votes & W e 1 comment e Flag 3years ago by A ff142

| think lipid bound proteins are excluded because they
do not play arole in transport or signaling.

In part 4 of the 5 types of molecules, there are two
different categories lumped into one: large, polar; and
ions.

Trans-unsaturated fats can pack more tightly than cis-
unsaturated fats but less tightly than saturated fats.

8 votes A W ¢ Comment e Flag
2 yearsago by ¢ Jace Bradshaw

Show all 2 answers ¢ Answer this question

| need to reference this into my essay, could | have the author
name and the date published please?:)

2 votes A W ¢ Comment e Flag 4 months ago by # 318273

| also am using this information for an assignment, and
was wondering who to credit to?? :)

2 votes . W e Comment e Flag
3 months ago by # Chantilly Lace
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How does phospholipid movement (flipping, flopping,
scrambling) in the bilayer contribute to the survival of a cell?

2 votes A W ¢ Comment e Flag about ayear ago by # fmroth

This is actually a super cool question, never thought of it.
| can think of several possible answers:

1) Signaling: though these videos don't mention it much,
there are many different kinds of phospholipids and
they can be useful for signaling and telling other cells
what type of cell this is. e.g. some phospholipid types are
only on the outside membrane. One type of
phospholipid, phosphatidylserine, is usually present
more on the outside than inside. We know from
observation that if it's... (more)

1vote A 9w ¢ Comment e Flag
17 days ago by ¢ Ank Agarwal

How exactly does the structure of a cell membrane supports
its functions?

2votes & W ¢ Comment e Flag 3yearsagoby # jepas671

It does so by creating an electrochemical gradient that
can than be used to drive ATP synthesis. This is one of
the membranes most important functions. If the cells
loses membrane integrity it will no longer be able to
generate energy.

1vote A ¥ ¢ Comment e Flag
about a year ago by g StevenPiroso

Show all 2 answers ¢ Answer this question

Do cell membrane apply force to hold the organelles
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1vote & ¥ ¢ Comment e Flag 2 years ago by % Sid Sid

Organelles are held in place by the cytoskeleton, and the
cytoskeleton pushes out on the cell membrane, holding
it openin a globular shape.

3votes A W e 1 comment e Flag
2yearsagoby % 27 Viola 37

How do lipid rafts affect membrane fluidity? I'd expect large
protein aggregates in the membrane to decrease fluidity?

1vote & ¥ ¢ Comment e Flag 2 yearsago by £ King

Well, the lipid raft itself does have low membrane
fluidity, but it moves around in the membrane, so I'd
guess it might...maybe...have the same buffering effect
on the membrane as a whole, like cholesterol.

2votes & W ¢ Comment e Flag
2yearsagoby % 27 Viola 37

The article asks what makes a cell membrane fluid and then
talks about three points that influence the fluidity of the cell,
one of them being cholesterol. Towards the end of the
paragraph it says that without cholesterol, the phospholipids
get closer together, then a sentence or two later it says that
without cholesterol phospholipids get farther apart. Is this a
typo, or will phospholipids do both depending on the
environment and condition they are in?

1vote a9 ¢ Comment e Flag
2 yearsago by # kdougherty42301
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The key is temperature. Without cholesterol, the
phospholipids will get closer together in a cold
environment. The cholesterol acts as a kind of spacer to
prevent them from getting too close. Conversely, in hot
temperature, the phopholipids spread too far apart
without cholesterol. The phospholipids want to be near
the cholesterol molecules, causing them to be closer
together.

2 votes a4 W ¢ Comment e Flag
about a year ago by @ shaunacjones

Show all 2 answers ¢ Answer this question

Do trans fatty acids tend to pack tightly together at room
temperature, or are they more liquid (like unsaturated fatty
acids) at room temperature?

1vote . W ¢ Comment e Flag 2 months ago by ga Aamir

How does nonpolar molecules move across the membrane ?
Because in order to move through it they first encounter the
hydrophillic part ( or lypphobic) part of the plasma
membrane, they need to first cross this barrier then only they
can move.

1vote . W ¢ Comment e Flag
about a year ago by g shreypatel0101

There are two principal methods discussed in the videos.
1) Random movement. sometimes phospholipids acquire
enough energy to just move. This depends entirely on
factors like temperature, whether there's cholesterol
nearby, and whether the phospholipid has saturated or
unsaturated tails. 2) Proteins can either actively or
passively catalyze movement of a phospholipid across
the membrane. Active proteins use ATP to catalyze the

https://www.khanacademy.org/test-prep/mcat/cells/cell-membrane-overview/a/fluid-mosaic-model-cell-membranes-article 14/16


javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
https://www.khanacademy.org/test-prep/mcat/cells/cell-membrane-overview/a/fluid-mosaic-model-cell-membranes-article?qa_expand_key=kaencrypted_efc86158612cf55d239c4412576b7847_8afced94061cb9572359eafb825993290322c3b09b557995f4a8f1a8a5f1bd830914a8d82bb30569fa35cb74efae95522fd2b897f09384dadae0ae123137886aa8164bff902b862a6d9cadd59e6a759e82cf499b8a1ab925ff26b8de1914cad218cf93394a7e26e58a72e235f2b74b547108642157810f589f257351c6553dc3e3e59047ac4623f1e2a395d658aa03d803454dd65b72f57360389b40a2de7ea7
javascript:void(0);
javascript:void(0);
https://www.khanacademy.org/test-prep/mcat/cells/cell-membrane-overview/a/fluid-mosaic-model-cell-membranes-article?qa_expand_key=kaencrypted_35c350f98b85ec20049faf381939f642_c9f8219cfc6bedd8ff6a3de4b9328d3d9b1793f3ac0a6bb07aa3ed393a63f2d863c8f1fe14dc252c735a55595dbfbb7d1549b2c90fb8bc2d601811ff34c3e96b792683763827c1c1186c6626bd525762dcd3c7c7b5f7051a281e447b4d440180
javascript:void(0);
javascript:void(0);
https://www.khanacademy.org/test-prep/mcat/cells/cell-membrane-overview/a/fluid-mosaic-model-cell-membranes-article?qa_expand_key=kaencrypted_065eff4b1fb5ab9345202bacb604d71d_2919ac04024c7e68357471a2f6bae99805e700f1f1ed3b43083eab690c5572e8296a33c2db49138000fd11eb846602f79e17afd8050c4886d799ad516a595ee2bac4e5f2ce55cf3f7184a9d53962316f75fbe085d41b836ee63f9fe7d37f20f0866737bb8b8c17bc653fdb502d32ae15918703f89bebe6ce6411e5874af81ba479b4c824aa80f9667062fcdfbec78db48691df75108381bb9212c28b4812ddf0

5/26/2018 Fluid mosaic model: cell membranes article (article) | Khan Academy

amount of energy that's required to move a molecule
through a space... (more)

1vote .a ¥ ¢ Comment e Flag
17 days ago by ¢ Ank Agarwal
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