

MBB 231, May 25, 2026
INST NORTHWOOD: Sorry. SkyTrain issues.
We will start in a couple of minutes.
Keep talking, it will take me a bit while I get set up again.
Okay. Okay. Okay.
Sorry about that.
Not as bad as I thought it would be. All right. Moving on.
Okay. So we are at the point talking at plasma membrane now.
And we talked about lipids, proteins, and carbs.
Different kinds, different amounts.
We talked about how we would talk about every one of these items individually. History...not on the exam. Just to put things in context.
Different amounts of the -- this is where --remind ourselves, this is the stuff on the exam, always. Always questions about the basic building blocks of membrane lipids.
So we will remind ourselves -- can you hear me in the back?
STUDENT: Yeah.
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INST NORTHWOOD: Not sure. Okay.
We will remind ourselves -- your text book divides lipids and -- lipids and subsets into phospho glycerides and sphingolipids and cholesterol...they are storage lipids. Talk about membrane lipids now. Phospho glycerides always have the glycerol back bone...which is the building block and add head group. These are the most common. You just have to understand the building blocks and then what distinguishes them. For sphingo lipids we have a back bone of sphingosine back bone -- the ceramide is the back bone...that gives the ceramide, that's the back bone.
Sphingosine...this is the long chain. If you have co-lean as the head group you have sphingo myelin...so that is our only phospho lipid membrane phospho lipid that's also a sphingo lipid. If you add sugar...then you have the cholesterol...in a certain away. This is -- which are the phospho lipids and [reading] and one sphingo lipid... [reading] the other are all ganglioside...and we mentioned -- I'm going through this quickly. Doing this quickly now because we already talked about this and -- but it's so important, this foundational stuff is so important.
Here again. When get to 322 you will have more



responsibility but here understand one has...has a net negative charge. They are all charged but only one has a net negative charge. That's this here.
Other things you want to talk away, remember from this slide is fatty acids...won't be the same fatty acids and it's important to remember -- all of these don't have the same fatty acids. They are all different.
Distinguished by head groups. How they are made you should be aware of that. Important to put in context. You want to get things into context. This is a good way to fit the membrane lipids in context.
You start by making fatty acids in the cytosol and then you have glycerol in the form of...three...don't have to worry about how you got to those but they are there and these will make the membrane phospho lipids now...we will add two fatty acids. Acyl...giving us what we said was our building block. Phosphatidic acids. Remember? Here. This is how we make phosphatidic acids and then we add the head group.
Step two...all you have to remember is then we add a head group. To make our membrane phospholipids.
...when you want to flip the...enzyme to do that. Questions? I'm going through this fast because we have already done this. Too important not to review



quickly and the sphingo lipid we talked about. Being either one...or gango side. These are not phospholipids. They are glyco lipids. Don't have to worry about this slide. That's just tells you how they are made if you are interested. Too much for this course. This is so important. That is the orientation of carbs.
Now, glyco will always refer to sugar. So glyco lipids is a lipid with a sugar attached and the glyco protein is a protein with a sugar attached. A
sugar -- may be it's just monosaccharide but more often it will be polysaccharide...mention this now but the time the exam comes we will have talked about this so it will be super clear, talking about endo membrane system a lot. Any glyco lipid glyco protein...everything starts in the...then their synthesis continues in the endo plasmatic...and we already talked about how almost all proteins have lipids attached in the form of what we call the oligosaccharide precursor which we will go over again.
...I'm so stressed.
They have sugars attached. In the form of the oligosaccharide precursor. In the lumen...ER will be lumen and the Golgi added. Here are the sugars. They are lumenal. What is that? As we fuse with the



plasma membrane, what is lumenal will be exo plasmic. All sugars are always exo plasmic because of the orientation...any questions about that now?
Then cholesterol, we said this many times. You scarify the...suddenly you have amphipathic molecule. All membranes need cholesterol and because of the amphipathic...only fits in one orientation and has to do with how the membrane functions and this is reminder -- nothing to memorize here. Slide 4.1 dash
21 -- just emphasizing that different membranes bio...plasma but still applies for all bio membranes. Different lipids, that's all we are showing here and there are things we haven't talked about like [reading] cardiolipin. They are some membrane lipids we don't talk about in this course. This is just showing that.
This is where we lead up to. The fluidity of membranes we will talk about that today.
After a few other things. Membranes can't be rigid. They have to have some flexibility. Which we call fluidity. They can't be too fluid or they fall apart. Can't be too rigid. Which we call gel like or nothing can happen -- has to be a range of fluidity to membranes could do amazing things like change their shape or movement or divide or release other



substance...right?
Yeah, we talked about this already a bunch of times about self assembly because you can't -- can't be...too order...thermo dynamics...[reading].
Head group being associated with water to form hydrogen bonds or in the form of liposome...double membrane and we make artificial liposomes...it's a good way to study the function of membranes and study the function of proteins within membranes so that is an important concept to understand.
And asymmetry. Yeah. The common lipids. There's asymmetry because that also provides a different kind of functionality. This image, of a bi layer, remember we said we call each mono layer a leaf let. So we have inner and outer...cytosol and the outer leaf let is extra cellular space...the orientation is always the same. Here the yellow is...reasons there are -- okay. ...the reason it's in the cytosolic phase is has a small head group and helps the curvature of the membrane. ...this is charged and that allows -- we will look at this image here.
For example, sarc(?)can be cytosolic or associated with the membrane, what helps...with the membrane are the negative charges here on



phospho...you can have electro static...this way.
...the net negative charge of...okay? Okay.
And then phospho...important...so you want phospho...to be oriented to the cytosol.
APOPTOSIS...cell deaths what will happen is the inner membrane is now the outer membrane and now you have negative charges and those become a way to be recognized by molecules cells that will...so even the orientation is important.
Same thing again.
Said this already. Carbs. Here is --remember -- here is the protein.
Here is the protein.
If a sugar is attached...this is [reading] you don't have to worry about that. All we care about in this course is glucose but glucose has isomers and you can modify...for this course we have that here [reading] here is another polypeptide. Just showing one amino acid. If it's O linked this happens to be...all you care about is O linked...the orientation always...I said we call them leaf lets. Sometimes call them...now we get to the new stuff but it was well worth going through that again because it's so foundational and none of the rest makes sense if you



don't know the functional stuff.
Different ways that proteins can associate with membrane...plasma membrane talking about.
Three classes. We have integral. They go through the membrane. Here is one polypeptide that is one protein.
Here is another single polypeptide. This polypeptide transverses the membrane once and in alpha helix because the side chains are what the side chains will be hydrophobic so they can fit into -- they can be in a membrane. We will talk about this happens when the endo membrane. In this course we are always building. Here is still one polypeptide but transverse three times. There's a typo on your slides.
I said -- cross this. It should be hydro... where says integral proteins and -- it's not hydrophilic domains. It's hydrophobic.
Then we have peripheral proteins. Outside the bilayer. They associate non-covalently. The advantage to that that they can come and go. That's the point of the peripheral proteins. They can associate and disassociate easily.
Here is a protein. Here is a protein.
They are anchored to the plasma membrane...here



this one is anchored by a fatty acid. This one is anchored by phospho...toll. We will talk more about that. Three times ways proteins associate with a plasma membrane...yeah.
These are the most common. We will see tons of
these.
As we move forward. Transporters. Receptors.
[Reading].
And then you know the -- there's no covalent bonding between the fatty...but there are interactions...bilayer -- and again, already mentioned but this is mentioning on the other end talk about how liposomes are formed...any one that you want, any ratio you want and you can make artificial lipo some...and often you will have to dissolve cells and lipid bilayer and isolate the proteins and then you can put whatever you want into the...and study the function.
So alpha helix. Already talked about that. And their predominant...reminder alpha helix is not... a single...[reading] protein with hydrophobic side groups to it. You can have a protein that spans the membrane multiple times and multiple...this is one.
It spans the membrane multiple times. In this case we have five different...and this is how we make



channels.
We also can have beta...we won't talk about those in this course. Now let's talk about the lipid anchored membrane proteins.
It will be confusing if you haven't heard this before.
You can see here is the exterior and this is the...not talking about carbs here. But that will come into play. We're talking about protein and...down here, we have the blue is protein. Here in acylation we have a fatty acid. That can be inserted into a membrane and then you can add a protein to that fatty acid that's inserted into the membrane. This is acylation when you add a protein to a fatty acid.
There's two...you don't have to worry about that. This is just acylation attached to a fatty acid.
Always...then we also have another kind of protein linked lipid anchor. But this is a -- instead of a fatty acid this is a prenyl group. Same principle. This is the protein. When you hear a protein is prenylated, it's attached to the prenyl group...you know that protein is attached via a fatty acid that's always facing the cytosol, briefly to talk about what is the difference.
They are lipids.



Prenyl group is a lipid too. This is something -- this is just for your information, this is the details of this won't be on an exam but you need to understand these are different lipids that these proteins are attached to.
You make the groups with two carbons...[reading].
When cleaved they...forward direction. And then you make bigger and bigger groups but you can really think for our terms in terms of this activated iso prene...thermo...five carbon and five carbon and another and add in the form of activated iso prene...[reading] it's all about these active iso prenes. This is not on the exam but I want you to be very clear where -- that the PRENYL group is different from fatty acid and made differently. I just want you to understand that. Questions on this?
And it's like 100 steps -- what is unbelievable.
We covered this in 321 to get...it's like 100 steps. Not kidding you.
That's why -- I'm getting into side note. I have to be careful about this stuff. We have no path ways for cholesterol -- it's so hard to make. Once you get it you have to hang on...okay.
So now let's talk about the other kind of lipid



anchored membrane protein. That is always always exterior.
Okay?
Always exo plasmic. In red here we have...that is the anchor. This is often a question on the exam. What is a GPI lipid...anchor to? If -- GPI is [reading].
Red is the -- that is the lipid anchor. Why do we have glycosyl? Because attached to the phospho...are sugars and sugars can only be...we have something else attached -- don't have to worry about that. This is the protein. What you need to be clear on is that G -- what is GPI anchor stand for? The G stands for glycosyl and the PI is phospho...this is can be any protein but the anchor is pho...so it's always exterior. Always exo plasmic.
Right? Okay.
There's a lot of them.
They are not trivial. There's a lot.
Why do we have -- why can't you just anchor the protein right to the phospho...like here? It's easier to...a lot of times these GPI anchored proteins need to be cleaved. This sets it up for cleavage. This is the bio chem version of it. The PHOSPH...and your



sugars and your...you don't have to worry about and this is the protein. Any questions? Three different lipid anchors.
Three different. [Reading]...attached I'm talk about proteins. Attach...always -- when you have...attached to -- as the lipid that proteins are anchored to. Couple of other molecules. You have a GPI anchor.
[Reading].
Right? Any questions on that? Yes.
STUDENT: Just -- when something is both extra cellular and lumenal is called exo plasmic?
INST NORTHWOOD: Exo plasmic refers to the exterior and CYTO plasmic is...lumenal, okay, -- talk about endo membrane system, what was lumenal is exo plasmic but that refers to the...as a way of getting things to the cell surface. We focus on that in this course. Super important concept to understand.
Again, because you can make proteins in the cytosol. And they can go deferent places. If you make proteins in the reticulum...then you end up with vesicles. Day one we talk about two different models...it's all the part of the endo membrane system...you might move things around in organelles...we are focusing now on moving things to



the plasma membrane. Anything lumenal in the...
STUDENT: Separate terms? INST NORTHWOOD: Door.
STUDENT: They are separate terms? ...
INST NORTHWOOD: Yeah. What is lumenal will not always be on the exo plasmic...this shows nothing but video on day one, with thousand vesicles and inside was all lumenal...some fused with other organelles. The lysosome...will always be on the interior...but a really important concept and thanks for asking. We will talk more about that. Looking at examples of this, here is the SARC(?)...it can be cytosolic, when it associates with a membrane it's anchored. You can't -- I don't expect you to look at a photo and say this is acylation...so it's lipid anchored and then it's charged and that charge is also help it associate with the membrane.
So lipid anchor...transduction. We will talk more about that.
RAS is always lipid anchored and you can see a couple of lipid anchors here...don't have to worry about that at this point. We don't ever have to worry about whether something is acylated or PRENYLated.
You need to understand the differences. What the orientation is. What it means protein function that



they can associate with the membrane without in covalent fashion -- remember...attach so they can come and go. If you want something anchored but not be a transmembrane protein a lipid anchor is a great way to keep a protein. Make sense?
That's a really important concept. So I will go back here.
Do this.
Reenforce this concept. Up here.
Okay.
Transmembrane. Really important proteins. They never leave. They are -- they have functions. There are all...peripheral protein will associate
non-covalently and they can come and go easily.
...these are covalent but don't want them inserted into the membrane.
Now get to -- we talked about already. More examples.
They are also anchored. [Reading].
Anchored protein.
We already talked about...we will reenforce that again because yeah it's just important so reenforce it. We have 20 standard amino acids. [Reading].



Is it only one? You can look at this picture and say it's one. If we don't know and wanted to figure out if there was a transmembrane standing protein...again, here, we are showing yes, this is common in red blood cell...it's the first protein...there's like a million of them on every red blood cell...one of those not quite sure yet even but let's talk about how do we know there's a single...how do we know what the structure is. All the carbs tell you...[reading] exterior portion there. Every amino acid has a hydro pathy index. And the more negative it is the less likely...the more negative, the more hydrophilic it is. You need to understand the concept. The more hydrophobic the more positive the number and on the exam what happens is...where is the end terminus...so you want to really do -- become familiar with this. The N terminus and C terminus.
Plot...and lo and behold what is obvious to you. There's about 20 to 30 amino acid sequence here that's very, very hydro...only works for alpha helix...if you look at these peeks here, never trick you on exam, you look at these peeks...there's not enough amino acids...those are not transmembrane proteins...this is one protein, one polypeptide, spans 7 times. How do we know? We won't trick you. You have this on exam,



I will not expect you to know whether this was one or two. Won't trick you like that.
Just because of the structure of this protein...so this is another example of connexin.
What happens here in connexin forms a structure where things can pass through but the point is a lot of the proteins span the membrane multiple times and these ones serves functions where things can go through. Single transmembrane things don't go through.
And that's it for today.
We don't have class on Wednesday. Pick this up on Friday.
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