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(Background Conversation)


BARRY F. CHAITIN, MD:  Hello.  Is everyone fueled up?  I just heard that we have to vacate the premises by 4:30, so we’re going to really have to get going a little faster.  Our next and last speaker is a gentleman, a truly prodigious scientist, clinician, researcher, Steve Potkin.  Steve is a full professor at UCI. He’s the Sprague Director of the Brain Imaging Center, which is probably a very unique institution, probably the only brain imaging facility that’s really devoted to psychiatric research in the country, and is really under the control of the Department of Psychiatry.  
Steve is really, I consider him a force in nature sometimes.  He’s a tremendously energetic and creative fellow, and he’s a very well funded researcher.  He has a couple of very big NIH projects that he’s working on.  He also does a lot of work on translational research and the development of new therapeutic agents.  A few years ago, he really has become one of the initiators of the field of imaging genetics, which is putting together two very powerful tools to really try to understand the basis of psychiatric illness.  


One of the things that we’re grappling with, and certainly psychiatry right now, is the whole nature of sort of diagnosis.  For many years, we used these very categorical diagnoses of the diagnostic and statistical manual, which is being revised for the fifth iteration.  One of the problems is that there weren’t a lot of sort of biomarkers.  No biomarkers.  A lot of it was completely symptom based, and observation based; though it did produce a lot of reliability in diagnosis, and really did help us make some sense out of clinical situations.


But the move, now, is to really look at more of the underlying dimensional aspects of all sorts of disease, and Steve’s work in imaging genetics has contributed to that.  There is a whole field developing of what’s called personal medicine, where a lot of how people will be treated in the future will be based on their own genetics.  Steve is going to talk about personal medicine today, and perhaps its implications for psychiatric treatment. So Dr. Potkin, welcome.


(Applause)


STEVEN G. POTKIN, MD:  Well, thanks for that very generous introduction.  We’re going to talk about genes and imaging, and how they go together, and what they say about your future.  Sometimes I forget to acknowledge the really wonderful people I work with, so I’m going to single out some of them that are related to the talk that I’m doing now.  Fabio wouldn’t show up for picture day, so he’s over here.  (Laughter)  This is Mark Vawter, and I’ll be talking about some of the gene expression data that he did in my talk.

This is Jessica Turner, who was responsible for our fMRI, and this is version one, and here’s version two of Jessica Turner here.  Actually, Jessica has left, and we are not in the process of recruiting a fMRI specialist to replace here.  Here’s Jim Fallon, the neuroanatomist.  I’m going to refer to some data that Manuel Atura(?) did as well.  And these are computational geneticists, statistical geneticists, microbiologists. So anyway, it takes a whole team of people to do this.

This is my outline. I’m going to talk about personalized medicine, and what is it?  I’m actually going to give you my personal view of what I think it is; because we’re not there yet. Or actually, I’m going to say actually, in some areas we are there, and that in fact, that knowing your genetic background will determine the treatment you get. And I’ll come to that at the end.


We’ve already learned about candidate gene approaches, and I’m going to say, how can these candidate gene approaches be used to predict whether a drug will work for you?  Maybe even more important, whether you develop a horrible side effect that’s very rare, but you’d like to know, and remove that.  Then we’ll talk about GWAS, which is a way to survey the whole genome at the same time.  And then I’ll tell you about a couple genes that we, as this group, has discovered for schizophrenia, and actually a very interesting one for Alzheimer’s disease.  Then I look forward to your questions, which I must say, have been just terrific.  We really appreciate them.  

I should stop and say, this is really a two way street.  You wonder, maybe, why investigators take the time to do this.  And because, first of all, it’s an obligation of ours to educate.  But in addition to that, we actually learn a tremendous amount from your questions, sort of refocus some of the things we’ve been thinking about. So thank you for them.


I wanted to just put in perspective what we’ve been talking about. So Dr. Bunney was talking about suicide, mostly related with depression, but nine percent of patients with schizophrenia, unfortunately, kill themselves, and 15 percent with bipolar.  So now, if we take a look at … so this really puts in perspective the talk you heard earlier from Dr. Bunney, who’s been really a leader in understanding the biological causes of suicide, and this is the leading cause of disability, not death.  


I’m now switching to disability in adults, which the WHO says is 15 to 44.  I should have left the percentages on here.  But if you actually take unipolar depression, alcohol, schizophrenia and bipolar, together, they count, worldwide, for more than 20 percent of all disability.  It’s not accidents. It’s not AIDS.  It’s not infections. It’s not malaria, etcetera. It’s not cardiovascular disease.  In this age range. Of course, as we talk about Alzheimer’s disease, which I’ll end my talk with, that would be the leading cause of disability with the elderly.  

So what is personalized medicine?  So it is the tailoring of the medical treatment to your individual genetic characteristics, or to your individual characteristics. It’s not meant that once we look at your genes, we develop a new drug to meet your genetic background.  It’s the idea that we classify individuals into groups and say, based on sharing this genetic background, you’d respond best to this, and not to something else.

So this is actually something I did a while ago.  Actually, the vision was that you would go to your physician’s office, and he’d take a blood sample, or she would take a blood sample and put it on a gene chip, just like they do a CBC now, and then, through the gene chip and the computer, there, you would say ah, I don’t have to just guess. I know that you have a 90 percent chance of responding to clozapine, but if you do, you have a 50 percent change of developing diabetes and an 85 percent chance of weight gain.  Where, if I give you this other drug, you won’t get as much diabetes or weight gain, and it might work just as well.  So for example, that we would have a probabilistic idea of what the right treatment is for this particular patient.  I’m going to give you some examples of this.  


I want to just emphasize what Dr. Macciardi talked about, and say that this is the ATGC alphabet … here it is … from one parent, and you get two chromosomes, one from each parent.  And here’s from the second parent.  And what we then look at is essentially, this is a genotype, meaning that you have, what is the allele from parent one, and the allele from parent two.  Together they make up a genotype.  And you can have variation here, either an A or C, and you have a variation in each of these alphabet letters, which is a nucleotide, so that’s called a single nucleotide polymorphism.  Just one. And this can have interesting effects.  

Let me give you an example here, that here we’ve just changed one letter from genetic to generic … big difference, right?  So sometimes a letter, one letter, can make a big, big difference.  So I wanted to first of all start with D1 dopamine receptor. This is part of our understanding of schizophrenia. By the way, I’m going to focus on schizophrenia and then a bit on Alzheimer’s disease.  So we looked at normal genetic variation, and these are places where the arrows are in the gene. And this is in schizophrenic patients.  What we have here is a picture of the brain circuit used to get a working memory thing right.  So, to get it right, we have to activate these areas that are red, right here.  

These people also have schizophrenia, and they also get the answer right.  But they activate a more posterior area; instead of the anterior area being red and orange, it’s the posterior area.  And they all get the answer right. What’s the difference between these two people is, which type of D1 dopamine receptor they have.  Hey, this shouldn’t surprise you.  Some people learn better by hearing, some by seeing, different ways we learn.  Well, how do we learn?  We learn by brain circuitry. That’s the way we do it.  And it shouldn’t be a surprise that it’s somewhat genetic that we, actually the genes we inherit determine the kind of circuitry we use to get the right answer.  

I wanted to talk about PET scanning, so I thought, this is a PET.  (Laughter)  And Dr. Chaitin mentioned that DSM-IV is being replaced.  (Laughter)  So this, his name is Tommy(?), and he’s playing a role in the replacement.  This is a PET scanner, and this is someone in the PET scanner.  This is actually our older PET scanner, and this is just a picture of the new PET scanner, and I’ll come to that a little bit later.  


Why do you care about new technology?  Well, Fabio said, you can go from looking a few hundred snips to more than a million snips, giving you rich information.  And the same is true with brain imaging.  So this is the old scanner, and the new scanner gives you, here’s the cerebellum lost, and here’s the cerebellum.  You can see the wonderful cortical folds, the way the brain is, and you can’t see them in the old scanner. And here is a memory circuit from tectum to posterior thalamus, to the posterior cingulate, this memory circuit right here.  

You can’t see it, I mean, you couldn’t see it here, but you really can’t see the areas.  This is lit up. That’s the thalamus, but you’re not so sure what it is.  So this is ability to see the whole brain.  I’ll give you a couple more examples of it, one, because I think the neuroanatomy that we can see really matters, and also because we’re kind of proud of having it.  

So this is a typical activation paradigm here, this circle, this little red blob, and with the older scanner, we couldn’t tell whether this area here is a reward or a movement area. They both involve dopamine.  And now, with the new scanner, we can actually take a look and divide the movement areas from the reward areas, and that makes a tremendous difference in trying to understand an illness like depression, or Parkinson’s disease. Some people with Parkinson’s disease have movement problems without depression, and some of them have movement problems with depression.  How come?  This allows us to have resolution.

So I’m actually going to show you a little movie of … yeah, there it is … this is the brain activation while doing an attentional task. You can see, we can look through the whole brain and actually see the areas that are activated. The red and yellow are very activated, while the blue and green are not.  This gives us an image to the whole brain, allowing us to define areas that are important in understanding a mental illness, and actually, understanding normal brain function as well.


So now I’m going to give you some examples.  We heard about clozapine before. It came up because clozapine, other than lithium, is the only drug that’s been shown to decrease suicide.  We were very importantly involved in the design of a study … actually, it’s really worth saying, because no one wanted to deal with suicide.  Doesn’t happen. We look the other way.  And we actually said, we need to understand this. So we did a study where we took people who were at high risk for suicide, and did an intervention, and the intervention actually paid off. And the intervention was so clear, that the FDA, with one study, gave it an indication for the treatment of suicidality in patients with schizophrenia, regardless of whether they were first episode or had been known a long time.  Unfortunately, this hasn’t really translated into clinical practice, and that’s really one of the problems we all face, is when you have a discovery or something, how do you make sure that clinicians use it?  I don’t exactly have the answer to this.  


So let me go back to clozapine for just a moment.  This is, I don’t have the before and after picture, but this is the changes in the brain, shown in blue, in one group of patients, based on their D1 genotype, the GG, have this change, and the others have no change when given clozapine.  Interesting.  So the drug changes the brain function in one group, and not in the other group. These people get 28 percent better, and these people get seven percent worse.  

Now, clozapine’s a drug that’s very  difficult to use, or at least by some, because it causes agranulocytosis.  That can be fatal.  And seizures, and weight gain, and a whole variety of … and diabetes and everything else.  But wouldn’t it be nice to know that you have a really great chance of responding, and that you might want to weight those risks, versus, who would want, on this end, take risks at all, when you don’t benefit from it?


So these are the dopamine receptors in the brain, and I talked about the D1 receptor, and I didn’t tell you why we talked about the D1 receptor.  It’s because it’s everywhere in the cortex of the brain.  So you can see the red over here, like this, and the amygdale and hippocampus, and nucleus accumbens, and very important areas, and it’s in the DLPFC, but you can’t see it just in this one slide set.

So there’s another thing called … has anyone here heard of tardive diskynesia?  A few.  Okay.  So this is very troubling, and often associated with drugs like haloperidol.  And interestingly enough, not everybody gets it.  So you can treat someone for 20 years with haloperidol, and they’ll get it after one year, and someone will be treated for 20 years and never have it.  How come?  So that was the question we asked.  And we were focusing on D3 dopamine receptors right here.  

What we did is, these are studies that we did when Fabio was at Toronto, with Jim Kennedy, and this is looking at a snip, or single nucleotide polymorphism, and this is the genotype.  So if you have a glycine-glycine, that means one from each parent.  Or serine-glycine, or serine-serine.  These people, the glycine-glycine ones, have a fourfold increased risk of tardive dyskinesia.  

So then we said, how does tardive diskynesia, or how does this risk affect the brain?  So we took people without tardive dyskinesia, and we said, we’re going to give you haloperidol and see how it affects your brain. Short study.  What we found out is, the people with the risk allele, glycine-glycine, that we have activation of the caudate and putamen, and these are major areas of movement abnormalities, and the people without that don’t have any change.  Actually, this is the subtraction score right here, and then Jim Fallon said, don’t you know that this is the oral facial representation right here, and actually, that’s the first hallmark of tardive dyskinesia, as sort of a chewing and tongue movement that’s abnormal.  So this was saying hey, imaging can help us understand the risk of genes.  


Now, this slide is taken from Francis Collins, because he’s head of NIH.  No, no. I actually had this slide before. (Laughter)  But anyway, if anyone sees him, just mention that we used his work here. It might be helpful to us.  So what we looked on this side was, essentially what a candidate gene approach is.  Like we had D1s in most receptors in the brain.  Let’s look at that.  We think D3 might be related to tardive dyskinesia.  Let’s look at that.  But if you lose your keys at night, and you’re looking for them over here, and you just look under the lamp post, because that’s where the light is, you may not find them.  

What about the other 24,000 genes other than the ones we just guessed at?  So you can actually have lots of lamp posts, and you make it more likely to do this.  That’s called the genome wide scan.  And that’s an example of it. So I’m going to give you some examples of that in a minute.   


So we took a new drug, a drug called … I don’t know if anyone’s hear of it … it’s called Fanapt.  Did anyone hear of it?  So Fanapt was just approved about five months ago, four months ago, and this was data done before the approval, and we did a genome wide scan on 250,000 genes, and found six genes, or six snips, that predicted response. I’m going to show you. Here they are.  Instead of going through the details of those, I’ll just mention two or three things.  One is involved in glutamate, the AMPA receptor here; and another one is involved in serotonin-7.  You heard about that before, serotonin and that.  And this drug has very high affinity for these two receptors.  But it just turned out that way. So this is what was left standing, after looking at 250,00.  Six.  

Now, let’s take a look at each of the six, and I’m going to show you that this is the first one.  And what we see here is the patients treated with Fanapt or iloperidone, and here’s patients treated with Geodon, or ziprasidone.  And here’s the change.  The blue is the patients with the predictive snip. They get 19 points better compared to patients on placebo that only get eight points better. And ziprasidone patients, there’s no effect.  The same is true for this gene.  No effect for ziprasidone.  The same is true for this gene.  Here, there’s effect for both ziprasidone and iloperidone.  So these are, each time, one gene by itself, another gene by itself.  Third gene, all the way to six.  And Dr. Macciardi made the point that you shouldn’t look at genes by themselves. You should look at their net effect together.

So then, this is the net effect together.  So these are people who have no predictive snips, and these people have six predictive snips, and, so what’s the difference?  This is the chance of responding.  If you come in my office and I eyeball you, and know nothing about your genetic background, you’ve got about a 50 percent change of responding to this drug.  But if you have only two predictive snips, you’ve got about a 15 percent chance.  If you have three, about a 30 percent chance.  If you have four of these predictive snips, better than 50 percent. And if you have five or six, up to 90 percent.  

So once again, would you like to, if this was your genetic background, would you like you or your child to try this drug?  No.  Well, how about here?  You might be willing to put up with the titration and other kinds of things, if you knew this had a good chance of working.  

So let me just show you the data, so you see it longitudinally.  So this is zero to two. This is three, four, and this is six snips. Five or six snips.  And this is improvement.  So you can see, this group is really better, all the way from there.  And this is for patients treated with iloperidone. And if you take a look at ziprasidone, there’s no real change.  And if you look at placebo, there’s no change.  So this was essentially the genes that predicted response to a drug, not predicted response to any drug, or predicted response to placebo.  

Now, there was a great question.  The question went something like this.  I heard that antidepressants can cause suicide.  And there’s been a lot of debate about this, and we don’t have time to go into that debate.  But it’s actually been, in my mind, maybe unnecessary debate.  So this was a study that was done in adult patients, so it may not apply to children and adolescents, but it was done in adult patients with major depression.  And they gave a drug called citalopram.  Anyone ever hear of that?  Yes.  Okay. Well known, used drug for the treatment of depression.  

Some people, during that study, developed suicide ideas for the first time.  Possibly a drug effect.  And they all had these two genes.  So, if this was true in children and adolescents, you could say, okay, let’s do a test.  Got the test back in three days, because that’s what it takes. And you don’t have a risk of suicide.  We’re not going to hold treatment and run another risk for not being treated. We’re going to say that there’s no risk. Or, we find someone who has a high risk, and we make a different decision, or decide how this can be handled.  So that’s another example of how this can be used.  

This talks about the future.  The point is, the future is here, if we just use it.  That’s what this slide’s about, to say, we know this information. We have this information.  We just don’t routinely apply it.  And that’s one of the things.  And we need more.  By the way, the FDA has all this information; because drug companies had had to submit this information to the FDA.  It just hasn’t been pooled and put together to allow us to use it to help treat patients.  


So I’m going to give you a couple reality examples of this. First of all, this is no surprise to anyone in the audience who’s taken a medication or has a relative that takes the medication.  One drug doesn’t work for everybody.  And everybody’s a bit different for all the reasons that Dr. Macciardi explained.  Although drugs can cause serious side effects, some of them are rare, but they pull a drug off the market.  You’ve seen drugs come off the market for something that happens in one out of a thousand or two thousand people. But, if we could actually find out and predict who would develop those side effects, we could say, not for you.

When we’re talking agranulocytosis with clozapine, that’s why it’s not used, because there’s a risk of death associated with agranulocytosis.  Suicidality  and antidepressants, and also, patients with dementia often, Alzheimer’s disease or other dementia, often develop hallucinations or delusions and require an antipsychotic.  However, if you’re a physician, you’re in a catch-22, because every antipsychotic has a black box warning that says, this is not approved for the treatment of elderly patients with psychosis.  

I’ve criticized the FDA because I’ve said, how about a green box that tells you what to do?  Now, I want to point out, in cancer, this has already been accomplished.  So there’s two anticancer drugs which are very effective, and what it says in the package insert is, both drugs should be prescribed only to individuals with a certain genetic variant. So if you don’t have this K-ras gene variant, no, it will not work.  It’s not worth the toxicity. But if you have it, hey, this might be the right drug for you.  

So I’m going to take another example, because I think this example is telling. Has everybody heard of warfarin, or Coumadin?  Yes.  And if everybody who knew about it was on it, and I took a survey, some people would be on half a milligram, and some would be on 100 times that, 50 ml or 60 milligrams.  So how come?  This is really sort of a problem, is to figure what it is.  If you overdose, the person can have a bleed, and have a stroke from bleeding or GI hemorrhage, and if you under dose, you haven’t treated them adequately, so then they have a stroke.  And this can lead, of course, to not good response and hospitalizations, etcetera.  


So actually, this is from the warfarin label, and it says that these genes, which are related, these snips which are related to the function of clotting, where warfarin interferes with clotting, determine the dose. As a matter of fact, they go on to say that 55 percent of the variability in dosing, that you can understand more than half of the differences between people and dosing, by just knowing these variations of genes.

So how about Deloitte and Touche?  Guys know them? They did this study, and what they said was, if we go ahead and, in one year, by not having the dose right, we have 85,000 hemorrhages and 17,000 strokes in the US, whoa.  How much does that cost?  Well, stroke, that’s what an average cost of treating a stroke is, and the average cost of treating a hemorrhage is.  And all together, the savings is $1 billion a year if we could do the genetic testing, including the genetic testing.  And that’s when a billion meant real money.  (Laughter)  You can remember that.

So let’s go back to psychiatry for a minute.  That people have heard of a drug called Tegretol, often used to treat epilepsy and manic depressive illness?  Another one called Lamictil?  These are the two (Inaudible), and we use two of them.  There’s a very rare, dangerous illness called Stevens-Johnson syndrome, which is a whole body rash that can actually lead to death.  And what it turns out is that this an HLA, which is a immuno gene, that is present in less than one percent of Caucasians, and in 14 percent of Asians.  And if you don’t have this gene, you don’t get Stevens-Johnson, and if you have this gene, you’re at a high risk for Stevens-Johnson, although rare. 

FDA changed its labeling.  You cannot give this to an Asian, someone of Asian descent, unless you check their genotype.  But it’s unnecessary for patients that are Caucasian.  Of course, the same is true for lamotrigine, but there’s no warning for that. So that speaks to some of the regulatory problems.  We talked about some of the problems in terms of teaching clinicians about the latest developments, but also the regulatory sometimes supports it, sometimes doesn’t support it.  

I wanted, before going into the next part of my talk, there’s three parts to it, but the next part of my talk, I wanted to talk about some of the caveats, the concerns about personalized medicine.  As much as I’ve tried to present to you the advantages of it, it can be a tyranny, because these are probabilistic estimates. Ninety percent means not 100 percent.  Fifteen percent, only 15 percent of people will respond, doesn’t matter if you’re one of the15 percent.  So as we apply this, we have to be careful about the fact that there’s still some choices for people, and this is not absolute. 

So I’m going to switch topics to part two, and you’ve already heard about candidate genes, and how you compare one group, as Dr. Macciardi showed with an illness versus another group without an illness, and I’m going to now show you about how you can use a GWAS, or genome wide survey to actually look at brain imaging as a quantitative phenotype.  And it won’ t make any sense for a little bit, but hang with me, and hopefully you’ll see its utility.  

So this was a sample from Byrne, which is about 150 patients.  And we looked at 300,000 genes, or snips, not genes, excuse me.  And when we did that, by comparing patients and controls, just two groups, we found nothing.  So then we said, let’s look at brain imaging as a quantitative phenotype.  So I’m going to give you this task here.  So when you see this … do you remember that?  Did you see it?  Did you see it?  


So I guess I should do this … after coffee?  (Laughter)  Right away; I guess I have the wrong time with that.  So here’s a harder one.  Did you see that?  How about this one?  Okay, good job.  In order to do this, you have to activate this part of your brain, the dorsal lateral prefrontal cortex, the one you heard about.  So now, we’re going to look at patients with schizophrenia, that are given a memory task of one, schizophrenia patients are in red.  And here’s the patients without schizophrenia, normal, healthy volunteers.  


Here’s a memory load of one, three and five.  And what happens is, that in order to get the right answers, schizophrenic patients have to activate a lot bigger part of their brain, that whole area.  So one way, I use a skiing analogy to explain this. If you’re  a great skier, and someone puts you at the top of the mountain, you don’t need much energy to get down it.  If you’re not a great skier and someone puts you at the top of a black diamond run, you’d use a lot of energy to get down that run.  So this is called inefficiency, how efficient your brain is at getting the right answer.  

One of the reasons why we like to use brain functioning, because you don’t have to ask someone if they’re hallucinating.  It’s not required. You just measure what the brain is doing in a scan.  The other thing is that changes in brain function may precede the illness. And Dr. Macciardi also showed how you go from gene, to circuitry, to behavior, and you may change circuitry before you change behavior.  


So when we did this, these are some of the genes we can up with; and I don’t have time to go through all of them, but these are fascinating to me, because they’re ROBO, and what that does is, it involves neurons crossing in the midline.  One of the things we know about schizophrenia is that things that cross in the midline, the corpus callosum is abnormal.  We also found this other gene called TNP(?), which I’m going to dwell on a bit, because of some really fascinating data.  And this is something that reacts to environmental stress and changes memory, two of the things that are very different in patients with schizophrenia that we already heard about.  

There’s other fascinating things.  I just don’t have time to go through them.  So I do want to mention one, that this is called POUF-232(?), and there’s a recent article that says … this is amazing … you can take a fibroblast skin cell, and you can, in the laboratory, from the patient, you can change it back to a stem cell, and then you can make differentiate into a neuron. So you can actually have neurons of people with schizophrenia, and neurons of people without schizophrenia, and then you can understand them.  The compound that’s required to transform these cells is made by this gene.  Kind of interesting.  

So what we found was essentially relationship between brain imaging and snips.  But I want to say that that’s not the whole story. We have genes, proteins and circuitry. As Dr. Macciardi showed, all have to work together.  And we need computational methods to get this together in animal models, and it’s showing you a little bit of that.  And also, all the genes, remember, I showed you generic and genetic?  Actually, most of the genes don’t change something like that.  They change the amount, and what is turned on, or the function, not necessarily the word.  They change actually when it occurs.  These are non-coding RNAs, microRNAs, and we have a fascinating finding about that.  

This is how we got the finding.  So remember, I told you we looked at ROBO and all those genes that we went through?  So this is the sample right here, and we ordered all the snips.  And then we had another study, a separate study, where we did the same thing here, and then we did something called gene set enrichment analysis, and this is, you have two replications.  What’s in common between these two?  What does it tell us about the two studies?  


What came out of that was essentially, these microRNAs. So this one here codes for168 genes.  So it’s a product of one gene that controls 168 other genes, turns then on or off.  So we’re not talking about just one gene. We’re talking about controlling the whole system.  


I was just at a meeting in Italy, called SIRS, the Schizophrenia International Research Group, and I presented this data there.  Right before I spoke, someone got up, named Pablo Gamon(?), and presented this data from 52,000 subjects.  Well, a third with schizophrenia, and two thirds controls, 52,000.  And only one finding, this same one that we found, with less than 200 subjects, pointing out the value of this.  So I was ecstatic about this, as you can imagine, because I must say, Dr. Chaitin eluded to my creativity, which is a way of saying no one really believes it.  (Laughter)  So this was helpful in order to see that there might be something in using this method.

So now, another set of genes that we looked at, remember, I mentioned that TNIK was one of the genes, the other genes.  So Dr. Vawter, who still is in the audience … it’s past your bed time, okay … went ahead and looked at brain tissue that he had collected from our brain bank and Stanley Brain Bank, and looked at gene expressions. So he said, what genes go together?  What genes are turned on at the same time, and turned off?  And what he found out is that TNIK, it interacts with Disc1 in a negative way, in patients with schizophrenia, and in bipolar patients, a positive way, and it controls not at all.

There was a question earlier, aren’t schizophrenia and bipolar the same?  And the answer is yes and no.  In some ways there’s similarity, but there are also some important differences.  And this one, has anyone heard of that?  It’s disrupted in schizophrenia one, so this is a gene found in a genetic study, and, very hot topic, about what Disc1 does, found by, in a Scottish pedigree, in patients with schizophrenia it’s disrupted.  And this is to show you, this is the work of some collaborators, this is to show you where Disc1 is in the brain. And you can see it’s expressed here, where the black is, and TNIK is also expressed here in the black, and these are hippocampal neurons, and this is Disc1 expression.  


This is TNIK expression, and you can see they’re identical, or virtually identical.  They’re merged together.  They occur the same way.  And guess what?  They’re expressed together for a reason.  Because if you now take a look at, this is glutamate activity. This is AMPA activity.  That if you knock down, or deactivate TNIK, glutamate activity goes down, and AMPA activity go down.  If you then knock down Disc, what happens is, glutamate goes up, and AMPA go up.  So these things, remember I showed you the gene expression data?  So they went in opposite directions?  And here’s the molecular mechanism of how they work.  So again, showing you how you can go from genes to understanding on a molecular level.

So my last little bit is to talk about dementia.  Since no one’s talked about dementia … how can I justify talking about the two in the same … dementia precox, the early dementia, was the first diagnosis of schizophrenia.  So let’s talk about late onset.  What it’s manifested by is memory impairment, and then someone has problems with knowing what something is, how to use it, trouble with language, or trouble planning. And it has to be severe enough to interfere with their functioning, either socially or occupationally.

What it’s characterized by, this is a brain of someone without Alzheimer’s disease.  This is with a brain of someone with, that’s shrunk by about a third in its weight.  And you can see these plaques and tangles. These are amyloid protein plaques, and these are neurofibrillary tangles.  Actually, you have to look at the brain tissue to make a definite diagnosis.  I think that’s way too late.  So we’re talking about other ways to do this a bit earlier.  

If you do a PET scan here, you can see that a PET scan, as I showed you earlier, with my dog, that this is a brain metabolism, and this is nose(?) here, and a nose here.  And the green and blue means there’s no activity, or less activity, and there’s much more activity here.  This is where you get lost. This is where you remember.  These are the cardinal symptoms that we see in patients with Alzheimer’s disease.  

As we get older, the incidence of Alzheimer’s disease goes up, dramatically.  And as a matter of fact, right now, in essentially 35 years from now, if we don’t do anything, we’re going to have 16 million Americans with Alzheimer’s disease.  Only four now.  Imagine that.  

There’s a gene called ApoE4. Has anyone heard of that?  It’s a risk factor for Alzheimer’s disease.  If you don’t have ApoE4, your changes of getting it are not very good, but you can still get it.  And if you have ApoE4, you changes are very great, but not 100 percent.  So it gives you the risk of doing that.

Now, there’s a study that we did here called the ADNI Study, the Alzheimer’s Disease Neuroimaging Initiative, where 800 patients, normal, with mild cognitive impairment and Alzheimer’s disease were followed with a lot of neuroimaging, in order to understand the natural history, and could you diagnose it early, and could you figure out how to do a clinical trial to see if you could modify the course of the illness?  I don’t have time to talk about it much.  One of the things that we looked at, CSF markers, and blood, and brain imaging as well.  So this is a structural study, and what can we do with this, is one of the questions.

Actually, if we look now at patients who … I can’t read that, but maybe you can, to go on to … let me guess.  These are patients that go on to develop Alzheimer’s disease, and you can see this color scale here, shows that their brain decreases in this area; and that others that don’t go on, the brain doesn’t decrease in that area.  This area includes the hippocampus, which is the key feature in memory.  The first thing to go in Alzheimer’s disease is being able to retain recent things.  


So what we did is, we went ahead and used … started with hippocampal changes over time. We said, okay, what genes cause hippocampal changes over time?  We’re not going to talk about dialysis(?). Tell us what the genes are.  And two genes came up.  This is called the Manhattan plot, by the way.  For those of you that have been to New York, it’s sort of like the skyline here.  So what this is, is that these are the changes of being wrong.  This is the chance of being wrong one in a million.  Here’s the chance, one in 100,000.  Actually, two genes came up.  ApoE, and a new gene, which we were the first to report on, called TOMM40. First time this was discovered associated with Alzheimer’s disease was done right here by the group I showed you before.  

Why I’m going to show you the mitochondria is because it stands for the translocase of the outer mitochondrial membrane, which means it’s the pore.  Right here is the pore.  And that Abeta, that protein stuff, gets stuffed in the pore, and the cell cannot generate glucose, and the cell is compromised.  Remember, what we saw before is that these are the effects of glucose.  This scan measures glucose.  So if the mitochondria don’t work, you don’t produce glucose, and you can see this on brain imaging.  


So let me just … being aware of the time, this is a normal occurring protein, and it can either go to the non-amyloidogenic pathway, or an amyloidogenic pathway, and form plaques and tangles.  One of the drugs we’re studying right now … here it is … is a secretase inhibitor that blocks this stuff.  So maybe we won’t make the plaques any more.  

Another thing we’re studying right here is IVIg.  You also heard about gamma globulin, like that, you’re heard about this?  This is enriched gamma globulin that has antibodies against plaque.  This is a drug called bapineuzumab, I think, but who would know if I said it right?  (Laughter)  And it actually is an antibody, a monoclonal antibody that also supposed to dissolve plaques.  And in the past month, this is the following data that’s come up.  So I’m going to talk about those two things.  

Here, before I do that, is to tell you this is called a scan that we do here, called PID.  And these are two people that have mild cognitive impairment.  And what this does is, it measures, in yellow here, and red, the amount of amyloid in the brain.  So this person has a lot, and this person has none.  

Right now, cognitively, these two people are identical.  Can’t tell any difference between the two.  So the question that comes up, who would you bet, in a couple years, will develop Alzheimer’s disease?  Well, that’s the study we’re doing, and that’s what the adenase(?) study is about that I was telling you about.  And, here’s that drug, bapineuzumab, and what happens is, this is patients that are treated on placebo, and more amyloid accumulates over a year and a half, from this zero point.  People treated with bapineuzumab, less amyloid.  Dissolves.  And here’s the actual pictures.  This was published last week.  


This is a patient, baseline, and this is week 78. Here, they’re on bapineuzumab, so the red decreases.  Here’s another patient treated. The red decreases.  Here’s a patient on placebo, the red increases.  Placebo, the red increases.  That’s the data.  So essentially, this drug, this antibody, can actually remove the amyloid.  

Finally, two weeks ago at an international meeting not published yet, is the IVIg. And what happened is that this is a scale that measures cognitive change, and people that were treated with IVIg declined six points compared to 15 points, of those without it.  And the same thing for another measure as well. So the point of these things are, is that actually, now we’ve come a long way.  What I forgot to tell you, and it was on the slide, is that, I was going to tell you why did I add this on?  So I have to go back, because I just remembered what I was supposed to say.  
I guess I’m not going to go back that far.  So what I wanted to tell you is that when we use bapineuzumab, that the dose is depending on your ApoE status.  So we genetically test you, and depending on your ApoE status, we either give you either one milligram, of if you’re not, ApoE status, we give you two. So the dose is half, 50 percent different, depending on what your … is, and the risk of side effects are different by genotype.  So I wanted to put that in, and I forgot the punch line.  Terrible to do that, isn’t it?  

But I didn’t forget to conclude.  So let me conclude, and then take your questions.  Which are … so GWAS, can look everywhere. You don’t have to rely upon losing your keys under the lamp.  You can lose them anywhere.  Brain imaging can help you find unanticipated genes. I showed you some for schizophrenia, and showed you a new one for Alzheimer’s disease.  


I guess the major fact is that personalized medicine can help us develop drugs faster, help us keep drugs that work, for those that it works, not have to go through the costly trial and error of trying one drug after another to be disappointed and experience side effect, and really target our treatment.  And this is the future.  And the future is really right here, now.  So thank you very much.  


(Applause)


STEVEN G. POTKIN, MD:  Okay, questions please.  Yes. 

MAN:  (Inaudible Portion)


STEVEN G. POTKIN, MD:  Please, because people won’t be able to hear you.


(Background Conversation)


MAN:  Yes, hello.  My sister is schizophrenic, and she’s been somewhat resistant to several forms of drug therapy.  My question is, how could she or anybody else, for that matter, who’s suffering like that, gain access to this genetic testing, and, as you said, it’s not approved by the FDA yet, so how would one go about getting involved in that?

STEVEN G. POTKIN, MD:  So you can commercially, actually, get this genotyping done, and 24(?) and me(?), and there’s a bunch of other companies. The problem is interpreting it.  So it’s not so difficult to get the actual information, but how does one interpret it, and that’s more difficult.  

We actually do several studies right now, in the Byrne study where we’re actually going to be looking at the whole genetic structure and doing brain imaging and things like that.  So we invite people to join. The one exception is that we won’t have the data immediately, so we have to participate, meaning that it’ll probably be up to a year until data is available to someone, because that’s the nature of research.  We have to batch it, rather than doing it for individuals. So that’s one opportunity.  


MAN:  Okay, one other thing real quick.  Regarding the PET scan, I think you said, does that use MRI or X-ray, or some other technology?


STEVEN G. POTKIN, MD:  We don’t have time to talk about it right now, but we use two techniques. One is a magnetic picture, which is fMRI, which doesn’t have radiation, and the other is PET, which is a small amount of radiation, like flying to New York and back, in the air.  So there is some radiation.


MAN:  Thank you, sir.


WOMAN:  (Inaudible Portion)  


STEVEN G. POTKIN, MD:  Not many.  Like around the country, maybe a dozen.  


WOMAN:  (Inaudible Portion)


STEVEN G. POTKIN, MD:  I have names(?).  (Laughter)  Other questions?


WOMAN:  (Inaudible Portion)


STEVEN G. POTKIN, MD:  It’s a matter of, one of the frustrations in research is that in order to know that your data’s right, you have to do it more times, and, be sure that you’re right.  And then, to apply it.  And there often is a disconnect between the people that do the research and the people that apply it.  And many of the people on the team I showed you are people that do both.  So we like to have … I still see patients for a reason, just like for giving this talk is for multiple reasons.  One is, I got into this business because I like helping people.  But every time I treat someone, I learn something about what I should be doing. So it works both ways, (Inaudible), one of the many reasons we all do this.  

WOMAN: I have a question.  This is kind of a general question related to treatment and research.  Many of our families get very desperate to get appropriate treatment, and often seek out treatments that are well advertised, but not well researched.  What kind of questions should families be asking of treatment before they spend thousands of dollars on it?

STEVEN G. POTKIN, MD:  This is a terrible problem, particularly for schizophrenia, cancer, autism, that there are many people who have cures.  Any time there’s many cures, we don’t have a cure.  If there’s 100 cures, we don’t have the answer. So the first thing is to be a skeptic.  I know that as a parent, that that drives you to do everything you possibly can for that child.  Anything. From selling your house, to whatever it takes.  We heard about this.  

Yet, you have to have some skepticism, so it’s okay to find out about things, but search it out, ask for the data.  When you hear that, oh, we don’t need data, or it’s my personal experience, be extremely skeptical.  Don’t waste your resources.  With these illnesses that are lifelong and chronic, you’re going to need them.  If you don’t know what to put your money, you know where you can put it that will make progress to be able to do treatment.  Right now, one of the questions that comes up all the time is, well, should I participate in research?  


My answer is really pretty clear, is … many people are here because they don’t like the treatments that we have now.  They’re inadequate in some way.  They do something but not enough.  But the only way we got those inadequate treatments, as much as they are, is because people participated.  Many come … just come down heaven, they were, because people participate. The only way we go to the next level is really if we collectively see this as a partnership, that we have to move forward.  

So there’s nothing worse than the heartache of spending many thousands of dollars, of all the hope there is for something that had absolutely no chance of working, because you were looking at hope more than balancing the risk.  So I’m asking you, I understand feelings from the heart.  I understand wanting to do everything you can.  But part of doing everything you can is having healthy skepticism about what the information is that you see, and let’s all support this research efforts so we can improve things.  


(Applause)  


BARRY F. CHAITIN, MD:  Thank you all for your attendance and attention. Thank you to NARSAD.  I hope some of you will consider becoming a member of NARSAD, making a contribution.  Small contributions are welcome.  Any of you who are interested in some of the research activities of the department, feel free to contact me. We’re very anxious to have people from the community become supporters of our research and educational activities.  I want to personally thank the speakers. They basically did a tremendous job.  


(Applause)


BARRY F. CHAITIN, MD:  I really feel blessed being able to lead such a great department, and be around such exciting guys doing tremendous work, so enjoy the rest of your weekend. Thank you very much.  

(Applause)  


(Background Conversation)


(END OF RECORDING)  
