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PAUL RONALD SANBERG

Interviewed by Matthew J. Wayner 

Acapulco, Mexico, December 12, 1999

MW: I am Matthew Wayner and I am interviewing Paul Sanber( for the ANCP History Task Force.  I find this to be a pleasurable experience because I’ve been, to a certain extent, one of Paul’s mentors.  I nominated him for membership some years ago and also wrote a strong letter in support of his application for fellowship status in the college.  It was a strong letter because I believed he deserved it.  I wanted him to become a fellow in the College because I knew he had been making significant contributions to the College and would continue to do so.  Paul, as I said, it was a pleasure for me to interview you today. You’re probably the best and most famous student I ever had. You’re certainly reaching for some of the academic and scientific stars, particularly your recent work on nicotine in Tourette’s syndrome, and the work you’ve done on neurotransplantation.  I read your recent article in Nature on the Sertoli cells.  It was a fine contribution and a very elegant piece of research. I would like to start off by asking you to tell us  about your educational background, and from there how you got interested in  neuropsychopharmacology, neurotransmitters, behavior and then into neurotransplantation. 

PS: Thank you for the introduction.  I am pleased to be here too and have you as my interviewer.   It’s interesting that you would ask me to do this; I still feel like a youngster in the field.  I was an undergraduate in Toronto and worked with someone who was a major influence on me, Peter Ossenkopp.

MW: I know Peter.

PS: He was a graduate student, at the time, and I was a young undergrad, but he took me under his wings to help him do research.  We worked on kindling; it was at the time when kindling had just been discovered in Canada.  I was interested in antiepileptic drugs and was doing kindling research to study them. I was very interested in taurine; which is an amino acid thought to be an endogenous antiepileptic.  So we looked at taurine’s effect on kindling. I was one of these undergrads who wanted to be in the lab all the time, so we were feeding taurine to the rats and I was looking at learning and memory tests, among other things. So, as a young undergrad we published data on the effects of taurine inhibiting learning and memory in the passive avoidance test in the journal Psychopharmacology. I would view that as my first neuropsychopharmacology contribution.  At that time I knew I wanted to continue working in the field.  I loved research.  I couldn’t get enough of it.  So I went to the University of British Columbia in Vancouver to work in the kindling field. On the first day or so, I met another person that influenced me a great deal in neuropsychopharmacology, Dr. Hans Christian Fibiger.

MW: Who’s that?

PS: Chris was a young assistant professor at the time.  He had done a post-doc fellowship with Drs. Pat and Edith McGeer at UBC and had taken me under his wing.  In the hallway he said he’d put me in his lab even though I was originally going to work on kindling with Dr. Wada, who happened to be on sabbatical.  Dr. Fibiger gave me a desk with three or four other people in the lab and said “We’re gonna start working on kainic acid”.  It was right at the time when the exitotoxins were starting. The original Joe Coyle paper from Johns Hopkins University and the original McGeer papers in Nature had just been published. My research was to do a behavioral analysis of kainic acid lesions.

MW: Where were the lesions?

PS:  In the striatum. Loving research and being a dedicated young student we did a lot of work in this area. I ended up finishing my Masters degree there, working both with Chris Fibiger and Eddie McGeer on different aspects of kainic acid. In fact my first presentation at ACNP as in 1977 as a Masters student.  Chris Fibiger came here to present our work, and I was an author on it.  He was just elected a member when he came to give the presentation. Then I moved on to Australia. I had this strong interest in working on excitotoxicity and models of Huntington’s disease, and still had “neuropsychopharm” interests. We were studying a lot of drugs, like haloperidol, amphetamine and apomorphine, looking at the function of the dopaminergic system on behavior in animals. I moved on to graduate school for my PhD at the Australian National University (ANU).  Matt, I know you had affiliations with ANU and that was my first time learning about you.

MW:  I was at La Trobe University in Melbourne. What year was that?

PS: I was there from 1978 to 1981.

MW: I think our daughter, Lisa, was also studying for her PhD at La Trobe at the same time.

PS: Right.  During that time the person that probably influenced me most was Dr. Richard Mark, head of the Department of Behavioral Biology at the ANU.  He considered me like a post-doc because I published numerous papers as a Bachelors and Masters student.  He decided he would let me do what I wanted.  So I continued to work on the striatum and excitotoxicity and then moved on to Johns Hopkins Medical School to work with Joe Coyle.  I consider him a real mentor in my life, someone who helped me a great deal. In fact he still helps me. I saw him today at the meeting and we had a nice talk.

When they asked me “who do you want to do the interview?” I wanted you. You have been a very strong influence on me personally.  I met you when I was a Travel Fellow here at the ACNP in 1984, in the second class of Mead Johnson Travel Fellows.  I felt honored since I had applied from a relatively small university after I got my first academic position at Ohio University in Athens.

MW:  I remember that.

PS:  I finally had my own lab but I had gone from being on the fast track at major research universities to a small university. I needed to set up my own space and it was kind of impressive.  During job interviews I found that the more prestigious places you go, the less space you get.  The less prestigious place you go, the more space you get.  I also think, being foreign trained, I didn’t care much about institutional status in the US.

MW: When you went to Ohio University you replaced Robert Almli who moved on to Washington University.

PS: That’s right.  So, I came here as a Travel Fellow, and during that time I met you. I had always been impressed by your work; especially through the eyes of Bill Bellingham, and of course I had submitted articles to your journals even as an undergrad.  Kindling articles were published in Physiology and Behavior in 1976, and one of my very first kainic acid articles was published in Pharmacology, Biochemistry and Behavior in 1978. I really thought those journals were very important to my career. So I was in awe with meeting you. You became a good mentor in my life, especially through our talks here at the ACNP.  You have sponsored me at various times for various things and I appreciate that.  

MW: Were there any novel findings or novel techniques you developed early in your research that you remember?  The kainic acid studies were probably right at the beginning.

PS: The first one was the use of excitotoxins to make selective lesions.  As an undergraduate I had used electrolytic lesions, like all of us. Then all of a sudden we had a new lesioning tool, which was the excitotoxin kainic acid.  I put a lot of effort into that to try to understand it.  This is a lesioning tool, especially, in behavioral neuroscience.  Some other chemical tools we used were methylaxoymethanol as a mitotic inhibitor to produce a microcortex with Joe Coyle.  We also did the early work with Joe on a selective cholinergic toxin, a lesioning tool for the cholinergic system.  I also view myself as being fairly inventive with the DigiScan boxes.  When I was in Ohio, I realized I wanted to measure more than one aspect of rodent motor behavior at the same time automatically. Prior to that, I set up equipment to measure rodent behavior in Australia using BRS equipment. The old BRS equipment had shuttle and jiggle boxes and you got one measure out of it. So I thought, is there some way we can get lots of measures simultaneously? In Ohio I became friends with Mr. Kant at Omnitech Electronics in Columbus.  He started working on this concept and allowed me to help design the DigiScan locomotor analyzer which allowed you to put an animal in an observation box that had infrared beams in three dimensions.  It would give you over twenty different variables of movement.  This included where the animal moved, velocity, repetition, rearing, thigmotaxis, etc.  I really enjoyed the development of that; it was an important technique because it allowed us to understand the effects of drugs on behavior from a multi-variable point of view. Without that it’s hard to delineate between drugs you give any animal when you’re measuring only one behavior.  When you give, for example, a depressant you decrease motor behavior. Similarly if you give a neuroleptic you may get the same decrease in motor behavior.  If you were predicting outcome, you might say those are similar drugs based on simple motor behavior effects, but they’re not similar. When these drugs are given to humans, clearly they are different drugs with different effects. We needed multivariate analysis in animal behavior to be able to say that one drug, such as a stimulant, may increase an animal’s behavior in a certain way, which is different from another stimulant. This was an area I worked hard to develop an “activity print” for psychoactive drugs. I also started to move into functional recovery which became my next area. I would create lesions and do different things. The idea was how can we use these models to get therapeutic functional recovery. It was important because we need to understand these animals as small patients. For example, if you have an animal model that is hyperactive and you want to bring its activity down by drugs, are you actually influencing the mechanism underlying hyperactivity down?  Or are you generally depressing its behavior?  We were trying to understand why they showed these deficits, were we developing new therapeutics or just influencing the general level of activity.  So, those were theories I needed to develop.

MW: And those were major findings?

PS: Right, those were major ones at the time, bringing computer technology to animal behavior.

MW: You published many comprehensive research reports in this area.

PS: Yes, we had quite a few.

MW: I remember some we published for you.

PS: Yes, many papers were on this topic; studying how drugs affected behavior using an automated computerized multi-variable approach to locomotor activity.  My interests continued to move into therapeutics and recovery of function. This led to my research in cell therapy, which is an area I fell in love with in the last ten to twelve years. We’ve developed many techniques to replace lost cells in the brain or to use cells for delivering molecules to the brain.   That is probably another area we made significant findings in.

MW: That was about the time you changed positions, and went from Ohio University to the University of Cincinnati Medical School. That’s where you did a lot of work on motor activity analysis related to neurotransmitters and psychoactive compounds, particularly those with motor effects.

PS: Correct.

MW:  Then you left to join a biotech company and that’s where you started to get more involved in cell transplantation.

PS: Yes.

MW: Can you tell us more about the transitions in your career, starting in Ohio? That represents some significant scientific contributions in your life.

PS: Yes, it was a very interesting time.  When I was in Athens, I enjoyed the lifestyle as I had a farm, easy commute and a beautiful University and setting.  But, I realized I needed to be back at a medical school to do the kind of research I wanted to develop.  So I moved to the University of Cincinnati where I worked in David Garver’s group, who is also a member of the ACNP and a significant person in my life.  He allowed me to participate in his studies determining physical changes in the brains of schizophrenic patients who were either neuroleptic responders or non-responders. He also allowed me to continue working on transplantation for which I received some nice grants on using fetal tissue transplantation for Huntington’s disease.  We’d created all these models of diseases using toxins and I had done all this behavioral analysis, so it was a perfect opportunity to study neurotransplantation therapeutics. It eventually got to the point where, in the field of transplantation, biotech companies were starting up.  Here was an approach to treat disease by replacing cells and one of the first companies to form was a company now called CytoTherapeutics, Inc.  When we started it was called Cellular Transplants, Inc. a spinoff from Brown University in Providence. So we moved to Providence and I became scientific director of the company. It was a very interesting few years, where I learned biotech business, and a whole different perspective related to industrial science. Our focus was to develop products that could be used and it was at that point I left neuropsychopharmacology research for awhile.  I studied things more at the cellular level.  

MW: That was about the time we interacted again, in terms of mutual interest. Mine in journals, and you’re developing interest in starting a journal.

PS: Absolutely.

MW: Which finally materialized in the new publication, Cell Transplantation.What was the first year of publication?

PS: 1991, and it’s in its sixth year now.  That’s an interesting point since I was working with Pergamon Press, which published your journals.  I’d asked you for some advice; I thought it was an appropriate time in this new field to have a scholarly journal.  You suggested Pergamon Press, we approached them and they went for it.  They started the new journal, which is now  published by Elsevier.

MW:  That’s great!

PS: Yes. It’s a very interesting field and one that’s allowed me to have two diverse areas of research. One is a very cellular therapeutic area which I do not see as different from a lot of neuropsychopharmacology, using cellular approaches to deliver molecules. One we are focusing on now is Sertoli cells as you mentioned at the beginning of the interview. With Dr. Cesar Borlongan we’re trying to use these cells that release various trophic anti-inflammatory factors, or various other small molecules we can deliver directly into the brain through transplantation.  Thus, we’re not having to give a systemic medication which also allows some of the trophic factors, that don’t get in through the blood brain barrier, to enter directly.  In essence we are using the cell as a drug pump to release localized chemicals. It is a very important direction for the field, especially for neurodegenerative disorders.

MW: Yes, it is.

PS: Even some of the psychiatric disorders, as we see in the posters, are showing more relationships to neuropathology.

MW:  Being an innovator in that field must be very satisfying.

PS: It’s been very satisfying.  It’s also a field that’s novel enough that it’s paid some of the bills.  It’s allowed me to learn biotech and industry more than I would have. And it’s allowed me to help others patent new ideas and set up new biotech companies.

MW: You continue to translate your research into the clinic. For example, the very dramatic effect with the nicotine patches, in boys with Tourette syndrome.  How about this new cellular approach for delivering trophic factors or other substances that might be of some benefit?  I know you’ve been working with a neurosurgeon, scrubbing in when he works, preparing the cells for transplantation surgery and really putting it to the test.

PS: Right.  For the archives, it was interesting listening to Dr. Steve Hymans talk today about translational research from basic to clinical.  I am really very committed to translational research from seeing something in the lab and then studying it in people.  For example, this summer with Dr. Tom Freeman we did our first patients with Huntington’s disease using fetal transplantation, and yet it was 1983 when I published the first paper in animals, showing that it might work and  it could be used. It was almost fifteen years later that we finally did it in Huntington’s disease.  It was very satisfying to be in the OR to see the first patient done. Now, as we do Parkinson’s patients with transplantation, it’s satisfying to move to the clinic. I like the cell transplantation field, but I consider the nicotine field we’ve been in, also very interesting and more related to neuropsychopharmacology.

MW: I think that the nicotine data you’ve presented has been dramatic, very important and significant. Would you consider that to be your most important contribution so far? 

PS: It’s hard to think of yourself when you work as a team, with so many great people. What I’ve enjoyed and think is important is the translational approach. I remember working with Dr. Don Moss and Dr. Andy Norman when we found our nicotine effect, showing it could potentiate Haldol’s behavioral response. Following this I remember walking down the hall to talk to Dr. Brian McConville, head of child psychiatry at Cincinnati. I asked him to try it in some Tourette’s patients and it appeared there was actually an effect.  And then to take that further and get an RO1 grant from the NIH with Dr. Archie Silver and Dr. Doug Shytle to do a double blind trial on nicotine patches and Tourette’s syndrome was stimulating. Furthermore, we now understand the mechanism of action better and can show it’s a down regulation of nicotine receptors underlying the effect. We have carried this further into a biotech phase with the nicotine antagonist mecamylame. I really hope that it leads to some therapeutic relief for kids with Tourette’s syndrome.  Anecdotally, through the Tourette Association, we have heard of patients that try it with some improvement, since these drugs can be prescribed off label. It’s always nice to demonstrate such a journey; the same thing goes with our transplants, working from rat research to human clinical trials.

MW: Being in a medical school setting, where it was easy to interact with people who are interested in more clinical aspects was probably very advantageous in bridging the gap between basic research and clinical potential.

PS: You’re right, because being in a psychiatry department as a basic scientist and now in a neurosurgery department, allows me to explore the avenues between basic and clinical research.  And I had the time to do it as a scientist.  I’m really indebted to Dr. David Cahill, our Chair, for giving me such a unique opportunity. Most clinicians have to see so many patients. They rely on us to help continue some of the research and maintain scholarly interests within the limited research time they have. This is especially the case with the busy neurosurgeons, and they are always willing to consider experimental neurosurgery.

MW: It’s very time consuming.

PS: They don’t get paid for it. So you have to show them how and get them interested.  It’s been an enjoyable type of position, I would recommend that for anybody going into the field.

MW: I remember myself many years ago, it’s got to be in the late 50’s when I was at Syracuse, working with Dr. Sam Atkin, who was a neurosurgeon.  A big problem, even then, was trying to do research with a neurosurgeon.  We would make plans to do something, for example, we were going to do some recordings on the cerebellum; but we never did get the experiment done because he always had so many emergencies. It’s impossible for a good neurosurgeon, who’s busy all the time, to get involved in doing research. To have someone like you, who can come in when that rare opportunity develops, is extremely important. It’s interesting that some comments were made at the special meeting this afternoon about a different kind of philosophy.  Some of these new program projects or center grants are going to require direct interaction between people doing basic research and clinicians; that’s going to be very important.

PS: Absolutely.  That’s the way it has to be.

MW: Truthfully, I think, they can pull it off.

PS: With money being as tight as it is, it has to be that way.

MW: You’ve been in several important fields. It’s difficult, as it has been for me, to determine your most important interest or research contribution; of course, it might still lie ahead.

PS:  That’s what I’m hoping. I’m hoping I haven’t already made my biggest contribution.

MW: It still lies ahead.

PS:  It was nice to have this now, after the recent rush in Nature of our papers on Sertoli cells.   Ten years from now people will be asking why anyone ever thought of doing that, to transplant cells that are trophic factor factories. Will they say it died in the dust?

MW: That’s possible.

PS: But, we have other very important cells we are working with and this whole idea of using ex-vivo gene therapy in cell transplantation. Being able not to just put cells in the body, but engineer those cells to release various substances. And to be able to get stable long-term expression of these substances, will be a key thing in the next few years.  If we can do that, if we look at this ten years form now, there could be some significant therapeutic cells in clinical trials or even commercially available.

MW:  How long were you Director of Research for the biotech company?

PS: A couple of years.

MW: How did you manage to stay in the field?   One of the difficulties you were having was trying to resolve the conflict of spending more time in administration and less time in the lab. I imagine what happened was you moved back to academia?

PS: That was true.

MW: You might want to comment on your experiences in administration.

PS: It wasn’t the right time. I did not feel comfortable enough with myself to be a full time administrator in a company. Especially in a biotech situation where your venture capitalist investors put fast moving pressure on you and your team. I was learning as I went along. I absolutely missed the creativity, I missed the labs, I missed talking to people about science.  When you move to Biotech they say “focus” because you only have one or two products, and you must decide what you’re going to do so it can quickly go into the development stage.   Designing development experiments is about as boring as you can get in many cases.  Once it’s set, it’s set as per the FDA approval you are seeking.  So I missed the creativity and I realized my need to go back to academia.  I had a lot of creativity left in me and could develop new ideas, not take a product through rigorous development. I might do that at sometime, but at this point I’m enjoying the life where I’m bridging the academic and industrial worlds.  Having been full time in industry allows one to view academia differently.  If we have patentable and creative ideas, we can license them out to companies.  We can be involved that way and have the best of both worlds.  Or even set up a company at your university; that’s a great opportunity too.

MW: Are you doing much teaching now?  I know in the past you’ve taught undergraduates and you enjoyed teaching them.  But recently, I imagine you haven’t been doing much teaching.  Do you miss it?

PS: I do and I don’t.  I miss the undergraduate teaching, and enjoyed the senior undergraduate courses in psychopharmology, behavioral neuroscience, and some of the graduate courses.  I don’t miss a lot of the prerequisite courses they want you to do. On the other hand, I am so busy with other things that giving lectures here and there makes up for the lack of teaching.  Finding more money constantly to keep the labs going and your people employed is difficult.  In this business, it’s hard to sit back and not focus on teaching if you want to teach right and teach well.

MW: That’s true. Effective teaching requires a great deal of preparation and there are very few people who can get up before class nowadays, in any biomedical science, and give what would be considered a first rate lecture without extensive preparation. There’s just too much literature out there. When I first started teaching you could give a lecture without any notes.  You knew the material, you knew what was important, and you could get it across.  But now you have that apprehension; what happened yesterday?  Are we supposed to really be up to date in this class?  That’s another aspect of our lives that has changed.  So, let me ask, are you happy with the way things turned out in your life and where you are now?

PS: Absolutely, I think I’ve really been lucky. I’ve worked with some great people, including yourself.  I’ve worked with good people who helped me along the way, have allowed me to be creative and who appreciated productivity. They have not hindered my growth. Clearly we run into road blocks periodically. But I like the way things have turned out, I like the interactions of academia with industry.  It’ll be interesting to see in ten, twenty or thirty years how the biotech field and academia are able to relate to each other.  Or was this a brief period in history, something isolated?  

MW: Are you looking forward to the next ten years?

PS: I’m looking forward to it! I feel I’m fairly young and the ACNP shouldn’t be asking me these questions right now. On the other hand twenty years from now…

MW: It might be different?

PS: It could be different and I might be sitting here interviewing someone else.  I’ll be coming to meetings because I love the ACNP.  And it’ll be interesting to see what’s happening in the field.

MW: I’m sure lots will be happening between now and the next ten years and the ten years following; that’s what’s interesting about science. It’s boundless. Every time you do an experiment, it results in doing another five, ten or fifteen.  That is what makes it exciting, the discovery phase. Have you any advice you want to pass on to younger individuals coming into the College?

PS: The College is such a unique place. “College” is the right name for it. It’s collegial, although there are times, with my transplantation work, I feel a little off base. But so many people are interested in different aspects of neuroscience here that it’s a nice forum.  And I enjoy being a travel fellow alumnus. The fact that there are a few of us who have been travel fellows, became members, became fellows of the College, and have been on committees, is inspiring.  To be on the committee that picks travel fellows was a highlight of my ACNP experience.  The College makes you feel part of it, makes you feel involved by allowing you opportunities like that. To look at someone like Dr. Charlie Nemeroff, who was a travel fellow before me and became President of the College is great.  It’s a nice organization and I would encourage anyone to get involved.  Especially nowadays with so many more travel fellowships available. Let’s hope, in ten or twenty years, there are even more available. The College provides a great opportunity for professional and personal growth.

MW: Well, thank you very much.

PS: Thank you.

( Paul Ronald Sanberg was born in Coral Gables, Florida in 1955.





