
Lecture 4 Lipid Rafts
October 6, 2016 2:09 PM

   Bio 2B03 Page 1    



   Bio 2B03 Page 2    



   Bio 2B03 Page 3    



   Bio 2B03 Page 4    



Random Quiz In class…

Which of these is a correct statement? D1)

HSP 70 family of chaperones does not 
include? B) ATCase

2)

Phosphorylation involves the transfer of a 
phosphate group from ATP to the OH of 
which amino acids? D)

3)

Cholera Diagram
-Shows what happens in the presence of 
cholera

-Bacteria secretes toxin that binds to GM1, 
which affects the lipid raft

Stimulates the CFTR gene, which induces water 
to be secreted into the intestine, which causes 
massive amounts of diarrhea.

Cholera is preventable and treatable. 100 000 
deaths per year

Lipid rafts are involved in multiple functions in 
the body

Inflammation of skin

A brake like mechanism on the human body

Allows homing of the cytokine, creates 
gradient through the body. 

Tethering done by lipid rafts. When leukocytes 
start to slow down, they slow and start to roll. 

Most of cells in blood are living in suspension, 
but they differ in many traits. 

Activation to have it move on tissue is 
different. A cell that is mobile firmly adheres to 
and transmigrate the endothelial cells

As a result, we have inflammation. Cell uses 
the cellular adhesion molecules to 
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Genetic disease: Even if you are a carrier, you 
will show the negative phenotype. If you are 
Homozygous you will die early in life

Due to high amounts of LDL. 

LDL is transported cholesterol. The function of 
LDL  is to take cholesterol and provide it to cell.

It is actually good. 

If you have a lot of LDL, the LDL get modified by 
other factors and becomes more sticky due to 
oxidation

In this disease, Pt will naturally have a lot of LDL 
in blood.

Become Erthrogenic=deposits of lipids

Decreases life expectancy, a lot of patients will 
have 

It is a result of a mutation in the receptor for 
LDL

Atherosclerosis: WE ALL HAVE THIS

This process occurs when you are still in womb. 
Its what we do afterword that determines 
whether this process becomes detrimental.

A lot of bad things change the properties of LDL

Heart is highly vascularized. The heart needs 
this. Blood cells migrate through the vessels. 

Because of various irritants to the endothelial 
layer, it becomes inflamed. Cells start to come 
into the layers. These cells start to take up large 
amounts of LDL. It becomes a foam cell, highly 
irritated cell, and stays under the endothelial of 
the artery. Stimulates a lot more cells to come 
which leads to accumlation

Deposits start to narrow the lumen of the 
artery.

Area of accumulation of foam cells is known as 
a plaque formation

Fibrous cap=endothelial pushed up.

Lots of these=low oxygen to heart=Ischemia

When fibrous cap is ruptured, all of the plaque 
is exposed and a clot forms. Forms a occlusion 
of the artery and the heart stops.

Video

Wrap up

   Bio 2B03 Page 6    



Nuclear ports: it is an intriguing part of the cell.

We spoke of the nucleus at the city hall. It has 
to be pretty well protected, but there has to be 
an efficient way to bring things in and out

The nuclear envelope has holes in it. Allows 
the entry of regulated materials

They are in continually. ER and Nuclear 
envelope shares the same membrane. 

It is a same sheet of membrane that follows 
around the nucleus.

Nuclear pores

Electro Microscopy

There is so much in and out of the cells. 
The nucleus has so many gates.

They do an image of the nucleus

Lecture 5 Nuclear Import
October 6, 2016 4:24 PM
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Isolated histones and injected it into the 
cytosol

Took proteins labelled with a 
radioactive dye, and injected them

See that all of the GFP is inside the 
nucleus of the protein

The experiment is as good as the data it creates

You take nucleus from and put radioactive 
amino acids. 

Dikaryone. You can see that the radioactive 
proteins are showing up in both nuclei

Proteins are transferred between both nuclei. 
Shows that it is an in and out process.

Transport takes stuff in and out

Heterokaryon cells have multiple nuclei.

Human cell without cell transfer, add molecules 
that disallow from fusing. Inhibit protein 
synthesis

What kinds of proteins are transported?

Are all proteins going in or are they selected.
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What is the evidence for a nuclear transport 
signal?

We can GFP, or we can break up the protein

You have to stop an area that is responsible for 
the protein.

We cut up proteins slowly, we know that it is in 
a specific region.

Take radioactive parts and put into solution 
with  

This an older technique, label with gold 
molecules which are electro dense

We see as black spots

We can see pores and the 

Label with gold particles for it to enter the 
nucleus and the cytoplasm
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This is a 3d structure of the nuclear pore

Viruses, are by small little particles that can 
infect the cell.

A virus is like a parasite, infects and modifies 
DNA.

The most important thing for a virus to do is to 
enter the nucleus.

All they have to do is get into the nucleus, this 
involves the gates

SV40 virus Double stranded DNA virus. It gets 
into the cell into the lipid raft.  

Has a structure that has things sticking out. 
Virus are classified based on their genome. This 
is a small thing.

It has to hijack and reprogram the DNA of the 
cell. Most viruses work like this

Getting into the cell is part of the problem

T-antigen= required for genome replication

Hijacks the DNA 

T-Antigen is required for viral genome 
replication. It has a very small genome. 

Viruses hijack cells and use it to create more 
clls. Regulatory components attract 
transcription factors. Directs the application of 
viral genomes.

Some Viruses need another virus to function 
well.

All need to get to the nucleus, which they have 
to go across. 

SV40 binds to cell surface, MHC class receptors. 
Binding to the surface allowing it to penetrate 
through.

Cavleolin is on a lipid raft, which the virus 
passes through as it passes into the membrane.

Creates an antigent which is related to the 
breast cancer

   Bio 2B03 Page 10    



How do they hijack the cell nuclear machinery?

Sends T-antigen, inside the cells. Hijacks the 
cells.

We took and injected the T-antigen, we can see 
it enter the cell.

Which part of the t-antigen is responsible for 
the cell?

We start deleting parts until we nail the part 
that is responsible.

We want to find out how the cell finds the cells 
nuclear genome port?

T-Antigen=tagged with fluorescent tag.

NOT PART OF THE 
MIDTERM!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

Only up to LIPID raft is lecture

How to determine which component of this 
protein is passed through the pore.

Tag GFP to the protein

Mutate a part of the proteins, we see that 
change in one protein prevents it from going to 
the nucleus.

Tag it to a marker. We want to find which 
proteins is sufficient. Attach to another protein 
and see if it enters the nucleus.

We can also put it into a computer to find 
sequences.
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NOT PART OF THE 
MIDTERM!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

Only up to LIPID raft is lecture

Tag it to a marker. We want to find which 
proteins is sufficient. Attach to another protein 
and see if it enters the nucleus.

We can also put it into a computer to find 
sequences.

Two proteins that are important
Importin A and B. They will bind to you and 
take you into the nuclear core.

Alpha and Beta will pass through, dissociate.

Ran dissociates the Importin to dissociates from 
the protein.

NLS

This limits the speed of nuclear protein.

Evolution has come up with many ways to 
prevent virus from entering cells. However, so 
will virus.

Exploitation of transcriptional and translation 
machines. CASPID and SV40 T Antigen

Virus has to be acting independently of what is 
happening in the cell.

Uses that to make more virus. The virus is filled 
with viral material, until it bursts. Work with 
the cell to keep it alive, 

NLS signal is figured out if by virus for it to 
enter the cell. Utilized by its own proteins.

It's how to virus hijacks the cell.
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The first thing we get infected with is the cold 
virus.

Immunization allows for protection of the body 
from the virus.

All viruses must interact with a nuclear pore. 
Every virus has its own way to deal with the 
nuclear envelope.

Influenza has an NLS signal. Huge diversity of 
mechanisms for the infiltration of the cell.

Influenza A is a famous virus. It was deadly at 
some point in human history. Pls take flu shot.

It is an RNA based virus, 8 single stranded, 
negative sense RNA molecules.

It has complementary RNA, which means. It is 
needed for reverse transcription. Which is used 
for creating viral DNA

Spanish Flu Epidemic killed 100 million people. 
Puts a lot of stress on the body.

In the nasal, binds to a cell, connects to the flu 
virus.

Two proteins are located on cell HA and NEU 
proteins. HA binds to sugar on cell. We can 
rinse nose with the sugar to clear virus.

HA AND SYALIC ACIDS BIND TO EACH OTHER 
THIS IS ON EXAM!!!!!!!!!!!!!!!!!!!!

Lysosomes have low pH…

*Lysosome is a structure involved in recycling. 
Recycling is dependent on low ph. Ph is about 
4.5, these enzymes are only active at around 
4.5. If lysome is broken, they will not be 
functional!

Virus breaches lysosomal membrane to which 
is it free into the lysosome. The Viral DNA is 
packed as little rod.
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This is viral DNA, called RNP. This this packed. 

You send this to nucleus, as well as accessory 
proteins

For every 1 entry, you have 1000 exits

How does the rod and the protein transported 
to the nucleus. If we interfere, we can prevent 
infection of viruses.

Virus has made two NLS.

We crystallize Importin A, recognize NLS. 
Internal NLS, leads to tight binding

vRNPs and we wanted to see which NLS is 
functional. Try to manipulate it to get 
functional proteins

We infected cells with the virus, we see that 
there is less transport.

If you provide cytosolic components, the cell 
does well and is imported.
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NLS peptide. Competing between the ligand 
and the binding protein. If we add a peptide 
that resembles NLS to compete. NLS will not 
have access with importin A.

We want to figure out which NLS works. We 
use a peptide to compete out NLS 1, we do the 
same for the NLS 2, for both, we see that they 
both work to get the virus into the cells. If you 
add both peptides to compete with NLS 1 and 
2, than there is no transport at all!

Inhibit of NLS1 or 2 reduces import,

Anti-viral need to target NLS 1 and NLS 2.

PROTEIN HAS HA AND NEU, syaladase. It is 
involved with the release of the virus. Can we 
find inhibs that block this?

Syaladase in humans is similar to virus. This has 
a bad thing when inhibited.

But we came up with Tamiflu. Inhibits the viral 
version and not the human. Said that it would 
reduce the time sick.

Prof gave it to mice, 14 days and same dose to 
humans. This drug will fuck you up.
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Oxygen Can act as the signal, as well as nitrous 
oxide.

Nitroglycerine is a example of this, this is a 
vasodilator.

Hydrogen sulphide is also an example. Rotten 
eggs farts. Release of gas 

More common or peptides

Insulin is also a signal receptor

LH and FSH in the body as well. LH goes from 
the brain to the ovaries.

End results can be long term or short term. 
Signalling has multiple components.

A lot of research has gone to signalling

EGFR is an example,deletion of a kinase. Drugs 
targert the kinase to allow patients to live 
cancer. Adenocarcinoma EGFR

Basic idea. When two molecules bind tightly, 
they affect how the structure is of both 
proteins.

When they bind, they change the cytosolic 
portions of the receptors.

G proteins associated with GTP binding 
proteins.

Can turn on or off certain pathways.

GEF is an activator, GAP is a inactivator. G

GEF=GDP to GTP
GAP= removes the P groups.

Lecture 6 Drugs
November 3, 2016 3:12 PM
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Cells depend on other cells.

Phosphorylation happens on certain amino 
acids.

Theronine, serine and tyrosine. These guys are 
the site of phosphorylation

Kinases phosphorylate these, phosphatases 
remove this.

600 kinases and 100 phosphatases

Receptor can self phosphorylates itself.  All it 
involves is adding a phosphate group to the 
protein.

Kinase interacts it, now it can interact with 
other proteins.

Second messengers need a first messengers.

But first messengers are the ligands that bond 
to the receptor.

Second is the other proteins that go to the first 
messenger.

Our nervous system is all done through signal 
transduction, happen very fast.

These all happen to fill memory.

cAMP does a lot of stuff, binds to protein and 
allows protein translation

IP3 and DAG, each of all of these have a job.
KNOW IP3 RELEASE CALCIUM

Release of calcium into the cytosol 
creates exocytosis. Uses IP3

CAMP protein kinase a activation
cGMP protein kinase G activation

DAG activates kinase C

You have a cascade

Amplification steps happen.

This is what signalling is all about. Imagine how 
a system control so much. These are all 
controlled by multiple systems.

Proteins with multiple transmembrane 
domains.

Very hard to create. Cytosolic parts convey the 
signals
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Components of cytosolic are the transduction 
pathway.

GTP binds to effector molecule

Can have a negative signal.

This is a dual effect system.

Turn it off or on.

ER is a shoe factory. Passes through the golgi, 
inspected and modified and sent.

A lot of different area where you want to send 
your product too.

Receiving products is also very important. 

Shoe factory (ER) needs to have factory 
workers (proteins) that needed to keep in the 
ER.

Signal on ER molecules that bring them back.

KDEL is the signal that brings the proteins back. 
You are trying to keep the proteins you need in 
the ER, if you cannot do this, you lose factory 
workers, you need a retrieval mechanism

Use the same way to look at other factories.

There was a guy who disputed the golgi. 

JP LeBlanc
Graduated in 1942

He was the first one to postulate that there is a 
golgi

The Canadians did it first. George Palady got 
the nobel prize for this

What's the relationship between Golgi and ER.
ER and Golgi are separate entities.

ER are not as dynamic as people think. 

Kris discovered a substance that could 
disintegrate the golgi.

Found mechanism for moving stuff from one 
compartment to another

Making vesicles that form golgi. A critical size in 
which the Cis matures enough to move up. It is 
a continuous progression of cisternae. From CIS 
golgi to trans golgi, dependent on vesicles 
moving in and out, called specialization

Manno 6 phosphate. How do you get 
specialized golgi sacs? VESICLE RETRIEVAL

Once retrieval is too inefficient, the cisternae 
move up. As it is dynamic, it is highly 
specialized.

Sugar are added on, but why? They determine 
how long something remains in the blood. 
Determines circulation. 

Regulated: Stored in cell until you get a signal. 
Calcium is regulated, IP3 On TEST

GPCR could be various forms, but they are 
called coupled because they are coupled to G 
protein, used as on and off switch

Receptor receives a ligand( agonist).

Signal is transduced. G-protein dissociates, and 
allows for phosphorylation. 

Attracts Arrestin, which induces, endocytosis. 
Endocystosis=down regulation of receptor.

Involves clathrin, brings it into a coated pit. 
Becomes an endosome, woth arrestin.

Can be sent to lysosome to be degraded, or 
upregulated

LDL goes through the same pathway. Mutation 
in LDL receptors can lead to hyperchol

Mutations can be on receptor, or can be 
something associated with receptor.

One of the most important process is water 
intake and output.

Electrolytes, effect a lot of stuff

Daily intake and output is mostly the same. The 
body tries to balance this amount

Look at bloodwork to see how stable a patient 
is. Tells you this person is in an acceptable 
homeostatic position

Electrolyte is the most telling vital.

Normal water intake should equal normal 
water loss

Kidney regulates this
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Proteins that are continually made=Constitutive 
secretion

Mannose 6 phosphate=brings it to the 
lysosome. This is lyosomal transport signal.

Chloride channel and proton ATPase start being 
sent to the lysome. These produces HCL in the 
lyosome, lowers the PH of the lysosome

Ph is a protection, if lyosome bursts, they will 
not eat the cell

Cis golgi is also known as intermediate 
cisternae.

Flattened sacs known as cisternae. 

Secretory granules are stored in the cell. A 
signal will trigger a release. Calcium influx 
causes secretion

Late endosome with more and more enzymes 
turn into lysosomes

Cytosol is 7-7.4
Transgolgi-6.5
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Kidney tubes rely on osmatic difference

Difference changes from outside to the middle

Nephron is distillation area, blood purification

Nephron created to have many functions.

Nephron is loops of tubes 

Traits start to change as you move around the 
nephron.

ANATOMY IS IMPORTANT,STUDY THIS

Osmatic gradient is different from outside to 
inside. Coupled with receptors to allow active 
transport

Kidney main function is to balance blood, get 
rid of urea. 

Loop of Henle=active transport of NaCL.

Diffusion of urea as you go back up

Cortex=massive active transport of sodium 
chloride.

Trap urea out of the blood

Collecting duct is the last run, water is diffused 
out of the body.

How does it happen?

Distal tubule and collecting duct

This is under the control of the brain.

ADH is a hormone that involved in many 
diseases.

For any disorder, ADH is can be the cause
Obesity is a multifactorial problem, many things 
can be used to cause it.

Blood pressure is multifactorial. 

ADH is related to blood pressure. It starts with 
hypothalamus.
Secretes ADH from the pituitary.
ADH to kidney.
Increase water permeability to intake more 
water. 

Water absorption will cause low BP and high 
plasma osmolarity. 

This causes the brain to release more impulses 
for ADH. Always have a negative or a positive 
feedback in endocrinology.

Counteract=the red circles

Hypothalamus is running the show. Tiny motor 
in the brain that controls a lot of things. 
Controls pituitary.

Controls menstrual cycle.  

How does ADH work? 

ADH binds to aquaporin. Hole for water. Those 
two component are crucial
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Aquaporins allow water to move across the cell 
membrane. Only dependent on the gradient. 
How does Adh increase water permeability?

ADH bi

ADH binds to receptor. Forms CAMP,activates 
the pathway. Activates PKA,

One molecule for thousands signals

PKA phosphorylates Aquaporin. When 
phosphorylated. Conformation change and 
internalization of receptor. If its internalized, it 
is done. 

We are able to control hormone that comes 
into the brain, receptor ignites whole 
messenger, PKA activates by Camp, acts on 
target.

A signal that comes through the body binds to a 
receptor, makes Camp, stimulate or induce 
PKA, enable to aqp-2 to bind to cell membrane

Slightly more details. More info to fill in the 
holes. ADH binds to the receptor, GPCR, 
stimulation component, makes CAMP and 
activates pkA, CAMP binds to PKA and binds to 
vesicle and proteins associated.

If it is internalized, allows vesicles to be 
recycled back.

This involves phosphorylation.

THIS IS IMPORTANT

Disease is an x-linked disorder. Caused by 
mutations of LADH receptor. 

Low BP, hypotensive
Almost exclusively males. Due to x-linked 
linked. If it was dominant, we see no gender.

Electrolytic messing up. Electrolyte balance in 
the body is very sensitive and crucial.

Lack of receptor leads to nephron malfunction. 
No response to ADH. Very large water.

Most disorders that are mediated by G proteins 
are typically genetic based.

Whole human genetic course, covers a lot of 
genetic diseases

Excessive thrust and excessive urinating. Leads 
to imbalance of electrolytes, which can cause 
fainting and seizures.
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Trying to tie how genetic diseases could 
manifest itself. 

ADH receptor mutants, we get patients and 
look at mutations. From patients we can 
classify class. Class has implications to life span 
and quality of life.

Each class has mutation, ADH receptor gene.

Class one=Interference with Transcription RNA, 
no RNA, class one. No trace of receptor. Most 
common cause is mutations in the start 
condon. Or adding premature stop. MOST 
SEVERE

Class two=mutations that cause protein 
misfolding. Most common mutation. Body 
deals with it and over comes it. This is 
detrimental if strong enough,

Class three A=binding site of G protein is 
affected. G protein ligand is affected. 

Class four =Defects in cellular trafficking. 

These classes are important.

Different consequences.

Frequency of these mutations is widespread, 
but they all have different variety of severity.

Genetic diseases

These lead to misfolding in the ER.

Shoes are defective, UPR response to the ER. 
Turns on the warning alarms. Alarms are not 
going to do anything, it is a problem for the 
whole system. 

221 known mutations that cause XNDI. Loss of 
signal of ADH, dire consequences of diseases

If you have a mutation, and the protein is 
misfolded.  How do we fix misfolding.

We want to get some product out, which is 
better than none. So we make these drugs to 
help them get through, even with a mutation

Knowing structure and how it passes through 
the ER, we can determine severity of mutation

Sometimes mutations can cause bends or kinks, 
ER tags it to be degraded

Quality control is detrimental to use if we have 
small mutations. Small mutation that has no 
affect could be degraded. Happens more often 
then we think. 

Single point mutations leads to overeaction of 
the ER, causing the protein to be degraded 
even though the mutation isn't that bad.

WE ARE ONLY TALKING ABOUT POINT 
MUTATIONS.

Some of these mutations, we can test them. 
Part of investigating is knowing what happens 
to proteins when it is synthesized.

To be sure, you have to synthesized. Tag it with 
GFP. Create an effusion protein. PUT THE GFP 
AT TAIL (C-Term)

Normal (top) all them are targeted to the 
membrane

Mutant (middle) L62P=Leucine to proline at 62. 
Proline change is very bad, due to it being  
special protein. Compare=most of the protein is 
trapped in the ER, not on membrane

Y205C (bottom) very bad mutation. Protein 
does not go where it is supposed to go.
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Approach this with a pharma chaperone.

Substance that binds to receptor as it is 
synthesized. Allowing it to move out of the cells

Problems with ER. If you do not fold properly, 
you do not leave

Chaperones that bind and lets it get out of ER, 
it can give enough function for patient to 
survive and do well.

Tay-sachs=allows misfolded protein to survive 
shoe factory. Even if some small function. 
Pharma chaperones.

Chaperone mediated therapy=overcome the 
improper folding in the ER, fake the ER to allow 
it to export.

Pharmacochaperone. Small molecules that 
assist in the folding of proteins.

Drug that comes to stabilize the protein. Design 
a chemical that interferes with mutation. This is 
very difficult to do.

Want non-covalent way.

With some mutants, It is sent out of ER and 
degraded.

Chaperone can cross membrane and goes to 
the ER. Binds to pocket in the protein as it is 
made, allows it to be stable so the ER does not 
recog is it mutant. 

Er allows it to pass, binds to the cell membrane,

Skeptism=this is hard, and at that time is was 
an inhibitor. If you modify, you can try to find a 
way to correct it.

HEK cells=most used cells in research created 
by McMaster

They found that the receptor is rescued, 
localized more to the membrane. This 
chaperone has made it through clinical trials. 
Some of the 

Most promising drug to date

Most encouraging sign

Big impact on medical community

You can try to design molecules that will work. 
You have to design chaperones that are tailored 
to mutation

Misfolding is dependent on mutation, which is 
why chaperones must be tailored to each 
mutation.

Chaperones only stabilize, can't change to 
amino acids.

Main goal of chaperone is to exported out of 
the ER. Stay on until they get to their 
destination.

Enzyme of receptor does not have to be 100% 
to work. We can have a mutation that reduces 
effectiveness, but do not manifest.

We all have mutations.
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Strain e coli that affect urinary tract infections

Lecture 7 Bacterial Adhesion
November 17, 2016 4:31 PM
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Perturbance= Screws up gut environment

If you have an infection, anti-biotic kills most 
bacteria. Even the good ones. The length of 
dosage=so it can kill every single cell.

This leads to antibiotic resistance.

This is very scary. Setting certain lines of 
antibiotics from different institution.

The body deals with infection at a local level 
and a systematic level. Liver can induce various 
function.

Sepsis=liver does this, thinks it’s a massive 
infection, shuts down the body.

UTI=bacteria attaches to the endothelial layer 
of the urinary tract

Causing them to internalize. Can lead to 
immune response. Leukocytes, secretes 
cytokines to indicate 

Bacteria can multiply, causing cells to break 
down, lose attachment and make more 
bacteria. Causes massive infection. Even though 
the body is responding, issue gets worse and 
we need anti-biotics
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Pathogen adheres to the cells. Adhesion 
molecules are also utilized by pathogens.

Sometimes a receptor can be hijacked by a 
pathogen.

Adhesion allows to stay, bind to cells

Pathogen has little hairs that allow them to 
bind to the mannose groups on the endothelial 
layer

By interfering with this process, we can disrupt 
endothelial later

Hairs are 
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Hairs=fims

Lectin=protein that binds to a sugar. Fimh is 
involved in the adhesion that targets the 
mannose. Targets any protein that has sugars 
that have mannose

We know all of these. All of these are normal 
cell adhesion molecules in the body that can be 
targeted by bacteria.
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LECTIN BINDS TO SUGARS

Highly specific to certain sugars. We use lectins 
as tools in lab, labelled with fluro dye.

Most from plants.

Calnexin=binds sugars in the ER, enables the 
protein to fold.

Selectin=endothelial layers

Influenza=HA for viral infections

Plant lectins=toxic. Used for assays

Binds to 4 sugars that allows the selectin to 
bind too. Leukocytes use this. Lectins have 
important function

Binding part of pillus (hair) lies at the tip

Called a FimH protein. Adhesion domain and 
Pilin domain. Adhesion domain binds to 
mannose.

No hair=no infection
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When cells are bombarded by pathogens, they 
start to take them in. 

Took latex beads with FimH will cause 
internalization.

Now we know molecule to cause infection, we 
should come up with drug
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IF we block adhesion, can we block the 
mannose and free manoses to block 

Use sugars to bind to the FimH, so it can block. 
Problem is that the bacteria has so many pili 
that we cannot possibly block all of it.
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How do we overcome the number of hairs

Taking various amounts of mannose and testing 
which of them can prevent bacteria from 
binding.

We can narrow down something that can 
reduce binding.
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Study of structure of FimH= allows us to know 
more about the binding of the structure.

What do we have?

Competitive was weak, this was a poo poo way.

We create Glycodedrimers. Little spheres 
covered in many many many mannoses. Can 
inhibit the bacteria. Because of the shear 
number= overwhelms bacteria.
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Cranberries have a natural substance that have 
a natural substance.

Have proanthocyanidins; fights off the 
adherennce of the bacteria. Fights off FimH

Adding cranberry shows that we can prevent 
infection.

Effect of this molecule of the cranberry juice.

Cranberry juice helps infections.
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Many pathogens have variety of adhesive 
structure. 

We want to create a cocktail of anti-adhesive 
targets.

Combine with anti-biotics

This can purify water.
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Lecture 8 Mitotic Spindle
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Chromosomes have to line up, attached by 
microtubles that originate from the 
centrosome.

Allows seperation of two sister chromatids.

Centrosome is made up of two components. 
Centrosomes form two little microtubules. 

Form a centre from which a microtubule forms. 
Negative end forms attaches to the 
centrosome.

Ends of the microtubles are in the materials 
around the centrosome.

-
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Centrosome dupliaction begins very early. They 
seem to be intermingled with the microtubules.

Centrosome seperates during mitosis

Seperation of centrosome is linked directly to 
the beginning of mitosis.

Uncoupling 

NEK 2 kinase is unlocked, promoting seperation 
of mitosis. Mitosis has to come in to create the 
seperation for complete centrosome.

How do they move to different poles.
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There are mutations that cause central 
nervous disease, linked to kinesin 5

Kinesin can move very fast on microtubules. 
Binds to both tubules and walks negative to 
positive, forces the microt to expand.

Kinesin 5 pauses at the plus end of the 
microtubule, enchances the polymerization.

What happens is that you need to create 
bipolar spindles. The microtubules. Have to 
create kinetochores.

Kinetochores are hooked from both ends.
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Monopolar attachment at first, but once it is 
stabilized, there is bipolar attachment. 

Alignment of these chromosomes in the middle 
of the cell.

It has to be so precise, because the cell will 
screw up if you do not split these as needed.

We want to focus what happens at the 
kinetochore.

We haven't been able to isolate the 
kinetochore structure. It is dynamic. 

Microtubules attached dynamically 
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There is a spindle assembly checkpoint, must 
be aligned before it goes into anaphase.

Anaphase in drosophila.

Video
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You have aligned the chromosome.

Which end does shortening occur?

Positive or negative end?
It occurs at both ends. 

Two events

One at centrosome, one at kinetochore

Kinetochore: kinesin 15 allows the MT to 
depolymerize. Kinesin 15 eats the positive end 
of the microtubules, making them shorter

Centrosome: Gamma Turc must be removed to 
shorten the MT. Fidgetin remove that end. 
Kinesin 15 disassembles= shortening of both 
ends.

You have aligned the chromosome, now you 
must separate them.

MT shortening, the forces generated at the 
kinet will move the chromosome away from 
each other

Forces the cell to have complete component of 
both ends

Kinesin works on both ends.

Kinesin 5 pushes the centrosome apart.

Some microtubules are holding onto the 
membrane, called astro microtubules. These 
adhere to cell membrane so they have ability to 
pull
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Similar process, need movement to go positive 
to negative. Can’t use kinesin, you use Dynein.

Move the microtuble against the membrane, 
allows it to depol and shorten

You are basically pushing and pulling th 
cnetrosomes

Pushes the sections apart
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One of the early things, MT 
interference=interference of cell division

If you inhibit cancer cell growth, you effect 
cancer cells more than normal

Taxol is chemo

Chemo=affecting cell growth, affects cells 
more. Fast dividing cells are also very hurt.

Idea: In cancer cells, observation is made is that 
there is multiple centrosomes in cancer cells.

You think it would make it more susceptible to 
dying, due to improper splitting of 
chromosomes

However, you see tall these spindles cause a 
weird arrangment in cancer cells (Bottom)
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Clustering, start cooperating to make their own 
spindles. 

Tumours with more centrosomes cluster and 
allows them to survive.

Clustering allows them to undergo a reasonable 
division. In cancer cells, biggest problem is lost 
of chromosome.

Every cancer is different. Cancers transforms. 
Cancers are mutliple diseases, many different 
phenotypes.

How to deaggreate cells.

Inhibition of centrosomal clustering can induce 
cell death in cancer cells. Selectively.

Culture C= plants extract that had value against 
cancer. Inhibits MT at low levels. 

Taxol at certain concentrations can kill cancer 
cells.

Review Lecture

We looked at cell and various organelles. Finer details of the cell. We put forward an analogy for the cell

ER factory
Membrane Border
Golgi=label and transport
Lysome to breakdown stuff
Mito=powerhouse
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Looked at proteins and structures, membranes

Looked at Main components of cell.
Looked at how ER manufacture the ER. The minute an RNA is available, used to synthesize proteins. The minute it is translated with signal sequence, brings toward ER. 
EVERY GLYCOPROTEIN has to PASS THROUGH THE ER.

Glycosolation: covalent addition of polysaccharides•
Protein folidng•
Disulphide bridges•
Proteolytic cleavage•

Events in the ER

Typically immdiately. ASPARAGINE gets sugar. Lectin=protein that binds to sugar. Calnexin is a lectin. Cal nexin binds to sugar to keep it straight out. Calreticulin does this too. 
Chaperones are protein that covers hydrophobic so they do not misfold. Bip Does this to protect the protein. Key step of cells. 

UPR response is also important to know. Hac 1 transcription factor is good for creating more chaperones for the UPR.

Cis network. Or intermediate compartments. Used to return ER proteins called KDEL signal. Trans network of golgi is where proteins are separate. Constitutive secretory pathway. 
Goes to late endosome, sorting of proteins, recycling or going to surface. We talked about Cop 1 and Cop 2. Retro and all that stuff.

Pulse-chase labeling. First one to discover the pathway of protein. Radioactive material to label proteins. Add them into the cell of the animals. Mannose is added into ER, track 
down radiography. Realize that it is ER, Golgi, secretory vesicles. Hint of sequence of glycosylation.

Cell responses: Fast and slow, Fast=activates enzyme. Slow response involving molecules and receptors. The Cytokine was an example of fast response. Jak stat inhbits apoptosis.

Cytoskeleton. Held together by bridges, roads, use One thing we notice in cancer cells is that the stress fibres are usually gone. Microtubules.

Cell cycle is most important on the test. Cell cycle is 25% on exam.

KNOW THE PROTEINS FROM THE CELL CYCLE VERY WELL. ESSENTIAL. Checkpoints are usually inactive/attacked by cancer cells. 

We talk about apoptosis. Morphological change 

ALL LECTURES
100 questions
Each question has 4 choices
6 Diagrams, many questions associated on it.
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