

MBB 231, May 29, 2026,
INST NORTHWOOD: I need some help from somebody.
My computer is almost dead.
And I don't have my charger with me. Can I borrow a charger from someone, please?

STUDENT: What kind? INST NORTHWOOD: USBC.
STUDENT: I think I have that.
INST NORTHWOOD: That would be great. Thank you.
Okay. Hello. Okay.
Plasma membrane, can you hear me? You can hear
me?
All right. Thank you. All right.
Moving on to plasma membrane, any questions?
The exam is the week after next. More information when gets closer to the time.
Let's pick up where we left off. Plasma membrane.
And I'm not going to go over this -- we have gone over this enough time. Don't think you should have questions about this. You need to know about
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membrane lipids in general and asymmetry.
Carbs of course, really, really important to never get confused about the orientation.
The three types of proteins be clear on.
And lipid anchored proteins I will briefly mention because this always is on the exam.
This is something new and can be confusing so I will just mention, there are three types of lipid anchor proteins. Remind you. Two are always cytosolic. One is acylation which is covalently bonded to a fatty acid...prenyl group.
And it's just a different type of lipid. The precursor for cholesterol you can think of but a precursor for a lot of things and the GPI...there are some sugar here but the key is what is attached to.
Acylation is attached to a fatty acyl group and...GPI anchor is glyco...anchor. Review of that.
Transmembrane domains. Always on the exam. You need to not memorize this but understand the positive and negatives. Be able to plot it on a graph. If you have nothing here except for this graph, and you are asked to plot the C and N terminus...you would be able to do that for the exam.
And this is where we left off about membranes functions in the fluid state. They can't be too rigid



or too loose. This great fluid state because membranes have to be flexible.
They have to move.
So got a gel like consistency is called and the fluid like consistency. And cells need to be able do all these movements of their membrane. Couldn't do it if too solid or too loose.
So you need to have this range. Let's look at this example. This is a great video of a cell that's been picked up by laser tweezers and you can see how strong the membrane is yet fluid.
Laser tweezers picking up...extension of the membrane and pulling that membrane up.
And then moving it around. So incredibly strong.
Yet incredibly fluid. And so there's a certain range of temperatures and fatty acids and lipid composition where this happens and we want that.
Let's talk now about what effects membrane fluidity. Temperature, phospholipid content...[reading] it's best to think of these separately. Not try to put them all together...has over riding effect but the other three...separately. Let's look at this image.
What do we have? Artificial bilayer with [reading].



And it is unsaturated so...kinks in them.
Further apart.
Further apart.
And that has an important role in fluidity.
What happens in this image if we lower the temperature? Lower the temperature, what happens is the fatty acyl chains start to pack together...what does that mean? Now we are in a gel like consistency. Membrane is constricted from doing things that would normally do. Lipids move around in the membrane and proteins move around in the membrane. It can't if it's too solid. Every phospholipid has a transition temperature. Fluid to gel or gel to fluid. This example, one phospholipid has one transition temperature but every phospholipid has a different transition temperature. When you put them together you have a range where the membrane functions in fluid state. Make sense?
Again, here fluid decreasing the temperature.
Gel like. The other way.
Gel like, increase the temperature. Temperature has important role in maintaining fluidity. But the key here is every lipid has its own transition temperature. You put them together and you have a broad range where the membrane can function and --



there's that and then cholesterol as well. The mixture of phospholipids won't melt unless it's really high temperature. Won't freeze until it's a really low temperature because we have all these phospho lipids with different transition temperatures and cholesterol has an important role.
This is cholesterol sitting in between two phospholipids. Always in the same orientation. Cholesterol is bulky. It pushes phospholipids apart maintaining fluidity. See that here. Broadens the temperature range. Helps to maintain fluidity. Let's look at unsaturation. The greater degree the unsaturation the lower the temperature before the bilayer gel. So okay. Here is saturated and here
is -- here is saturated and here is unsaturated. So saturation plays a role. And that's shown here. You don't have memorize this.
In some ways, here are these extreme melting points but these fatty acids, they don't exist separately. They all join in a membrane. So the membrane always has this degree of temperatures.
Right?
So that makes a big difference.
And so chain length. So that's shown here. So the number of carbon atoms and the double



bonds. [Reading].
Shorter the fatty acids the lower the transition temperature. This is experimental stuff. Right? And the number of double bond...lower the temperature.
We have covered this. Temperature, length and degree of saturation...and let's put that into play by looking at an example.
We will look at bacteria, a species of E.coli. We can't change our fluidity of the membranes. The membranes are set but some cells can regulate lipid composition so let's look at example of that. Here is a bacteria, grown under different conditions and look at the lipid content. Here in the middle.
Here is a low temperature. 10 degrees. Low temperature will decrease the fluidity. In this case a fatty acid will change the lipid content...because the temperature is so low. How?
We have here, we have longer chain, 18 carbon, 16, longer chain fatty acids, unsaturated.
Unsaturated fatty acid help increase the fluidity. Right?
Here when these bacteria are grown under really high temperatures, what happens is the opposite.
Decrease their chain length. They get more saturated so they have shorter fatty acids. Shorter total



saturation so they will pack tighter because otherwise you increase temperature, you don't -- you have to fight fluidity now by increasing the temperature. How fight that? By making the membrane pack tighter.
What the easiest way to do that? Shorter chain saturated fatty acids. This should help to explain the principle of fluidity.
Questions on that?
Another thing goes on in membranes -- here is a specialized type of...looking at the cell surface. We have protrusions. These are...higher wider areas of the membrane and they tend to be full of sphingo lipids, sphingo myelin and cholesterol...not always.
Any sphingo lipid. Sphingosine has a broader back bone so it would always be a bit wider and cholesterol will make this whole area more rigid to keep together. Why want to do that...cell signalling. Sometimes it's good to be able to gather proteins...involved in the path way and if you have a raft here that is anchored, that's a good way to collect proteins and have...transduction path way. That's probably the biggest and also cyto skeletal elements. Good if you want to do something in a certain place on the cell to have rafts anchored. Instead of having things happen all over the place they happen in specific places in



the cell. That's the idea of lipid raft. This is again showing this. Lipid rafts.
And lipid composition on thickness. Here is the phospho...lipid in the cell membrane. It has two fatty acyl groups. They can be saturated or unsaturated. Doesn't matter. Two floppy legs. You put cholesterol in there, it's like suddenly being on a crutch. You are straighter and more rigid so the bilayers look thicker here.
The sphingo lipid back bone is already more as thickness because these sphingosine back bone is bigger, is wider, taller actually in this case is the right word so you put cholesterol in there, doesn't matter.
Because it's already tall enough. Okay?
So here just kind of a broader view because what I want you to make sure you are super clear on is how dynamic the membrane is.
And you take the snap shot here of a membrane.
The yellow is methyl groups...head groups here.
Whether these fatty acyl groups are saturated or unsaturated, it's not like they are just rigid, they are going to be floppy because are attached a head groups. So there will be some degree of movement



there and that that's always happening in a lipid by layer. It's very dynamic... I want you to take away from that is the membrane is dynamic always. Never sitting there rigidly. Things can move.
Phospholipids can move in the membrane. They can transverse laterally and do that. They can flip with the help of enzyme...they can traverse laterally and flip between leaf let...proteins can move and this is something that -- looking at the movement of proteins is an important tool for studying the function of proteins. How measure the movement of proteins. And do they move? How do we ask that question.
Here is an example.
So here is one cell with a protein labeled, here is another cell a protein labeled. And you fuse these cells and you can microscopically you can follow does this protein move -- different colours. They show up as different colours with a microscope. Here they are just fused. Each on their own individual cell. After
40 minutes they have moved. You can see them distributed throughout the cell. This is at the begin. The green is here. Red is here. After 40 minutes you see the distribution. You see green and red have moved.
So look at that again.



Two different cells, you have labeled a protein on each cell with a different colour.
And then you fuse them.
And ask the question, are these proteins mobile?
Again, here the proteins yes are mobile.
This is a beginning, each on their own plasma membrane, give it time and you see the green has distributed itself everywhere.
And here you see the red has also redistributed itself but not very much.
Okay?
But there's a better way -- it's not really efficient to just look at micro scopic image and determine where it's moved or how fast. We have a way of doing that. Frap. Fluorescent recovery...this is always on the exam. Here is a cell.
We label the cell. Let's call it the insulin receptor.
What we do then is we hit a tiny piece of that cell with a laser. What does it do? Fluorescent and they get excited and emit colour and then unexcited and...back down. You can hit it so often and long with a laser that the excitation dies. And now you don't emit light...drops.
Now electrons are not doing anything because you



just killed them...killed the dye and now we have the spot where there's insulin receptor here but we killed the label on it, killed the colour on it. Make sense? Now we wait.
Do we get recovery of that label. Do the other insulin receptors move into this area or not? If they move into it, they are mobile. How fast or how much they move? We can measure that. When we measure it, we can plot it.
Let's look at the plot. Generally we give you a plot and ask you to interpret it. What is the name of this experimental situation, what is it doing? We will give you a plot to interpret. Let's look at this. The amount of fluorescent. This is over time. Here we have maximum fluorescents. Now the fluorescents is gone. We have three different experimental situations here. Three different experiments here. Three different proteins looking at here and plotted three different proteins. What can we say about this? You have to be not overinterpret something. We can say within the time frame we plot we have full recovery of fluorescent. We photo bleach, no fluorescent. Now we have maximum. We have full recovery here in this time period. In this experiment we have recovery. The protein is moving



but within the time frame we look at not full recovery yet. ...we can go on and do this for longer. These are the very basic fundamentals of how to look at this. What I want you to be really clear on is, there's enough data here to interpret, enough of a difference or a base line to interpret this. You look at something like this and some students are tempted to say there's recovery here. No. You have this little thing happening here, no. This is not data.
This is artifact. We will never try to trick you in this course but you can look at this and you should be able to immediately say, this is artifact, this is not data. Why would you see any fluctuation down here?
Because as you measure to see if something recovers, you will have little movements and little membrane movements that will show up and it's just artifact.
So are we clear on this?
Again, I'm just showing you one more time, bleached it, recovery, so you should be able to interpret whether it's micro scopic image or a plot. Know what is going on.
That's frap. Always on your exam.
Here we are just mentioning that you should have this in bio any way, reminder you of polarity. Here we are talking about domains. Now talking about



membrane domain, domain is a common word you can apply to a lot of things. Domains, we are talking about areas in the membranes that are very specific in what they do.
So different functions. So we have...surface here that has various functions. We have the lateral surface that has various functions. ...that's what you want to understand is that -- I mean, some cells don't have domains, some do. In this case this epithelial cell does. Basal and lateral and...surface and these are separated by junctions that -- tight junctions --don't have to worry about that in this course.
Different proteins can segregate into different places on the membrane and that affects the function of the cell. We will see that as we move on.
The purpose of this slide is to -- okay, is really to emphasize what is going on down here.
There's a lot going on down here.
And this is actually called the cell cortex. The basal surface that is attached to --
attached to cyto skeletal elements that help to give a membrane its or cell its shape is really important because if we didn't have this massive cyto skeletal thing happening here membranes would be floppy and cell wouldn't have shape. ...here call the cell



cortex.
We will talk about it later.
This is just a red blood cell. It has a certain shape. It's not round. Why is the red blood cell not round? As the red blood cell develops, it lost its nucleus and mitochondria, doesn't have this shape and all cells have a cell cortex and have a specific shape. This is showing the cell cortex. Even though the red blood cell has lost a lot of organelles and it's concave...this is not on the exam but red blood cells start out in bone marrow just like all cells in your blood stream and then it ultimately loses this nucleus which accounts for its concave shape as it develops.
Red blood cells don't have mitochondria. These are the learning objectives for this section.
I think it's pretty clear. Okay. We will move on now. Membrane transport.
Okay. Membrane transport.
This is a case where not following your textbook because there are like everything there are ways to categorize and organize and I am not happy with the way your text book does it so we tried to make it more conventional.



So don't try to compare membrane transport with your text book because the terminology we use will be a bit different. Stick with the terminology we are using.
Okay.
Yeah. Use -- this says it the best. Use this slide deck for exam purposes.
So we looked at this one already.
Again, you know, this is not about memorizing this stuff. We will now talk about transport.
Diffusion of substances through membrane. To diffuse through a membrane what do you need?
Concentration gradient and the membrane needs to be permeable or nothing will diffuse.
Right?
How do we determine membrane permeability?
Lipid content will be part of that but also the size of the molecule.
Charge of the molecule.
And when we say...coefficient, that only means how soluble is something. That's all that means. How soluble.
So we have small molecules like gases penetrate no problem. They are small, not charged. They will go through. Which is good. Oxygen will diffuse



through. Really important because that's the only way it will get to mitochondria. And same with the CO2.
Small molecules as well will -- some small molecule uncharged molecules will also penetrate the membrane like ethanol. Urea slightly permeable.
Water...we will talk about that, special ways gets through.
Glucose and fructose...not going to get through a membrane. You don't have to memorize what gets through but understand the characteristics of what gets through and not. Ions very small yet they are highly charged. They will not get through. And large molecules won't get through.
So let's first talk about diffusion simple diffusion.
Simple diffusion with no protein.
Small molecules as we said, [reading] ethanol, what happens here is this is simple diffusion. It always depends on concentration gradient.
You know, one of the things sometimes students are confused on, we show simple diffusion going one direction. They can go from inside to outside as well.
Same molecule. It all depends on concentration gradient.



Because a protein is involved there's rates so it won't be linear. Clear? Simple diffusion only depends on concentration. Facilitated means getting help. Help from a protein. That's facilitated diffusion.
In this slide, we will talk about proteins now.
The to main classes, two main classes of membrane transport proteins. Facilitated diffusion if there's a membrane transport protein. Channels are water filled ports. Ions go through this. They are open or closed. That's it.
And whether they are open or closed is determined by sometimes signal transduction or existing conditions. But it yeah. Size and electric charge...water filled...only ions.
Transporters. Here is a big difference...they don't change confirmation. Sometimes there are gaits. Usually. They don't change confirmation.
...massive confirmation changes to get solutes across and it's slower. That's a difference between channels and transporters. Both are facilitated diffusion. As we talk about things going in and out of cell you need to be clear on sodium is way more abundant extra cellular...determining how a cell can stabilized. Potassium, way more abundant inside.



Here are the numbers. Extra cellular...very high. Potassium...very high. [Reading].
And calcium is another one. That you just want to know that plasma concentrations are super low.
Very important... Okay?
And even though there's a difference in where these ions are, overall, actually, the negative charges tend to be...positive and...tends to be balanced.
But yeah, okay? Which is fine.
However, balanced stoichiometrically but inside the cell what happens is negative charges tend to cluster towards the cytosolic leaf let and positive charges do cluster near the exo plasmic leaf let.
Tiny excesses. They are enough to give us what we call a membrane potential.
Okay?
We have a resting membrane potential. At steady state it's always the same number...and what is this all about? Why does it matter? Because we can manipulate cells can manipulate their resting membrane potential for things to happen. We will leave it there for now. The concept of a membrane potential based on negative charges clustering very small



amount, doesn't need much. Clustering near the cytosolic leaf let and positive charges near the exo plasmic leaf let is important because when we discharge the membrane potential, things will happen. Not all cells do that but nerve cells for example, waving my arms around because I'm constantly discharging the membrane potential to create movement.
So clear on that?
And again, sodium look at this now we will talk more about this. There's a sodium...constantly pumped out of your cells. Potassium, constantly being pumped in to maintain this gradient.

[video playing].
>>Small uncharged molecules like oxygen and water can diffuse freely...down the concentration gradients.
However the by layer is impermeable to larger molecules like glucose and amino acids...these need help to pass through the membrane. They require the presence of specific transmembrane proteins. Which act as transporters. When they pass through the transporters they do so in a energetically favourable...from a region of high concentration to low concentration...one type of transporter is channel



protein...allowing the free passage of any molecule or ion...in contrast carrier proteins act more specifically. They bind...small molecules. The binding of the molecule triggers the carrier protein to change shape and open the passage for the molecule to move to the other side. Both types of transporters...without additional energy...which is why this is considered passive transport.

INST NORTHWOOD: That was important concept there.
All right. So review that now.
Passive and active transport. Passive down the concentration gradient. That's it.
Passive transport. Down the concentration gradient. Active transport you need the energy. ATP. That's straight forward.
So what do we have so far?
We have simple diffusion, we have channels, we have transporters.
Passive diffusion, transporters and channels.
Always down a concentration gradients. Simple diffusion is also down a concentration gradient but there's no protein involved.
...but it's not facilitated. Here. Passive transport.



Active transport always against a concentration gradient and ATP hydrolysis is required.
That's all we are saying here. And these transporters because we call these transporters --these are technically transporters or active transport but also called pumps. If you use ATP hydrolysis to move...called pumps and that makes it easier.
This is where the membrane potential comes in as

well.



Passive transport now.
We have membrane potential that we talked about. What are we looking at here? Here are positive

charges in the extra cellular space moving into the intra cellular space...these are moving against the concentration gradient.
Right? That's what this big fat green line means. Moving against the concentration gradients. The membrane potential is also working in the favour of these positively charged molecules. That's what this means.
Here same situation, you are still doing against a concentration gradient...but going slower because the membrane potential is working against you. That's what this is showing. The driving force.
Right?



Transporters now.
Lots of transporters. Cells have lots of transporters and we will use the glucose transporter as example. We will use that as example a lot.
Passive transport.
Glucose is not charged and it just goes down --binds to its transporters. There are a lot that we will talk about. When glucose binds...exits so we have open confirmation...and occluded...binding site is not accessibility from either side and we have the open confirmation...depends on the direction. That's important to remember. It all depends on concentration and the directionality.
This is called a uni porter.
Single molecule down its concentration gradient.
Either direction. This is why I will skip ahead a bit. We need to get glucose inside of cells.
Right? Every cell in our body depends on getting glucose in. We need to get it inside cells. There are different glucose transporters that go at different rates, at deferent concentrations...because it can go in both directions is what is to prevent the glucose from getting outside the cell?
The first thing that we do is phosphorylate it...can't exit anymore.



Little video.


[video playing].
>>Cells have a variety of membrane proteins to ferry solutes cross a membrane. Uni port carries only one type...in contrast to this, couple transporters carries two...called a SIM port...in this example, the solute represented by the circle is carried down the concentration gradient from high to low.
The energy released by the movement of the solute drives the movement of the other solute represented by the square...from low to high concentration.

INST NORTHWOOD: We will talk about this in detail.


>>...it is called antiport.
In this example, the solute represented by the circle is transport down the concentration gradient fueling the transport of the other solute against its concentration gradient, that is from low to high concentration.

INST NORTHWOOD: Okay. We will talk about SIM port and antiport -- let's get this -- let's talk more about



getting glucose into the cell. Here is the extra cellular glucose...down here.
That's what is represented. Don't worry about the -- this is analogous to...so we have increasing extra cellular glucose here and it's going into the cell. Going outside the cell into the cell. We are measuring that. Sorry.
Yeah so measuring glucose going from outside the cell to inside the cell. Increasing concentration.
At low levels of glucose, yeah, not going in very fast. At high level for this transporter it's going in as fast as it can. It reached it's max velocity. It's going into the transporter as fast as it can.
Remember this is increasing levels of glucose. The same time point increasing concentration of the glucose you measure it getting into the cell. At really high levels of glucose doesn't matter how much you add, it won't go in faster...many glucose transporters reach their max velocity and we can call this -- analogous...we call it KT(?)transport.
There's lots of different glucose...different KTs so more or less responsive depending how much circulating glucose we have...start with this again but I will quickly mention this.
What are circulating levels of glucose...that's



normal homo stasis for glucose. This is...what does it mean? Normal circulating levels...glucose will access all cells. Which good. They all need glucose but what is the first organ that sees whatever you ingest? Everything you ingest goes to what organ first?
The liver.
Now do you want the liver hog glucose? Do you?
No.
You don't.
So the KT for glucose transport glut two...so unless you had just five donuts...it will be spared...so we will end on that and pick it up next time.



Sheena Aicken
Accurate Realtime Reporting Inc. (604)685-6050
Uncertified (Draft) Verbatim Transcript
