OMR Conversations

Kevin Kit Parker, Ph.D.

[00:00:00]

So we are in Boston at the Sheraton Hotel.  This is the One Mind for Research, Next Frontier of  the Brain Forum, Imagining the next decade of neuroscience research and development.  This is the third day and I’m sitting with Kevin Kit Parker, who is in uniform for reasons we’ll explain later.

(laughs)

But he’s also a core member of the faculty at Harvard’s – works on cardiac cell biology, tissue engineering, traumatic brain injury, biological applications of micro and nanotechnologies.  All these big words, but you gave this incredibly impassioned presentation the other day about injuries and so on and what neuroscience could do and why this program was so important.

Right.

And why this initiative was so important.  Why now?  And I’d kind of like to invite you to sort of restate some of that for me, because you, it was not that you were – it was not simply passion, you were also irritated about something.  

(laughs)

You had a – there was a clear sense that you didn’t think that people were doing the right things at the right time.  We needed new scientists, new disciplines and there was an evangelism about what you were saying.  

[00:01:22]

Well, I grew up going to church three times a week and you put one of us behind a podium, we’ll do some preaching.  So, that just comes natural, no matter what the topic is.  So, I’m, I had two very different careers for a long time, in the Army in the Reserves and in science. And then after 9/11, both of those kind of collided head on.  I got appointed as a faculty member at Harvard and then before I started there I had to take off and go to Afghanistan.  I’d always done work on cardiac tissue engineering.  Well actually, tissue engineering as a tool, how I get to work.  I’m very interested in self assembly in biological systems.  And while I was in Afghanistan, 2002-2003, we started to see improvised explosive devices show up there on the battlefield.  And the first couple of years back, after I came back and was getting my lab going at Harvard, the propensity of ID attacks on coalition forces in Iraq and Afghanistan was increasing.  Iraq was getting most of the news, by about late 2004-2005, we realized we had a problem.  These brain injuries that people were getting were a little bit different than what we were accustomed to seeing.  They were different than typical concussion.  Even non-penetrating brain injuries.  And by about 2005 we realized we had a serious problem over there.  I was watching this.  I had been advising different government agencies and agencies within the Department of Defense of different technologies to detect the presence of an improvised explosive device.  So I was working on the problem as a civilian contractor consulting, but I was not thinking about the biological problem.  

[00:02:49]

And then I got a call from Colonel Jeff Ling at DARPA who’s a Army physician.  And asked me to take a look at the biological problem.

He also spoke at the meeting.

Right.  He did.  Yeah.  Yeah.  And I had been invited to a DARPA workshop on traumatic brain injury and I made this argument that, hey listen, one of the things that we gotta do is we need to build in vitro experimental models to understand brain injury.  Because I said at the time, listen if I start blowing up the goats on Harvard Yard, I’m not going to last there very long, so we’ve got to come up with alternative experimental models so we can mainstream this kind of science.  So, DARPA funded me to – basically I took what I knew about explosives and the energy spectrum of an explosion and I took what already knew about tissue engineering in my research team.  Can I put these together to build a set of bench top devices so that we could understand the, kind of get at the scaling law so we can apply some type of traumatic injury to engineer tissues, neural tissues or vascular tissues, to simulate the ID blast and start to understand the cellular biophysics of this.  And so that’s how I started pushing into traumatic brain injury.  And we still have the cardiac work going on.  We still have the micro and nanotechnologies work going on.  But the TBI is a growing thrust in my research group of about thirty people. 

Yeah, so you introduced Joe Biden today.  Right?  

I did.

What’s his position on this?  From what you could tell?

[00:04:11]

Well, you know, he’s got a son that served in Iraq with the Delaware National Guard and I think he feels strongly that, you know, he’s said before, Vice President Biden has made comments that our nation has many responsibilities, but we have only covenant and that is to equip and care for our warriors.  And I think it is a sacred covenant.  If you’re going to ask to have a volunteer force and you’re going to send people out to do the dirty work of maintaining and defending a democracy, you gotta take care of them.  There has to be that covenant there.  They have to understand that if they are broken on the battlefield, when they come back they will be taken care of.  The society that did the – they defended.  And he has talked about that and I agree with him.  

You end up now, I mean, we’re talking about the Thomas Cabot Professor of Applied Science at Harvard University, right?  This is a strange trajectory.  Can you - 

[00:05:01]

 (laughs) Well, you know, I had these very _____ career paths and, unfortunately, something got twisted and they hit head on.  

Well tell me about this.  I mean, what happened to you?  You suddenly get a letter that says, Hello.  It’s Afghanistan time or?  

So, when 9/11 happened, I was a post doc at Johns Hopkins and I was driving, you know –

What were you reading?  Or were you studying then?  

I was doing cardiac electrophysiology.  And I was, you know, driving through one of the ghettos in Baltimore when the announcement came over the radio that one of the World Trade Center towers had been hit by an airplane.  They didn’t know if it was terrorism or an accident.  

Yeah.

My suspicion was that it was terrorism immediately, because you know, they’d been targeted before.  By the time I parked my truck and got up to the laboratory, the second tower had been hit and so I knew we were going to war.  And I, I turned to someone at the lab that was watching this on TV and I said, “This is not going to be a war, this is going to a lifestyle.”  Because we knew immediately what it was.  It was some time of extremist Islamic group that had probably done this kind of thing.  So I was in the Rhode Island National Guard at the time.  I transferred to an Army Reserve unit that was part of the 82nd Airborne and, ‘cause I was trying to get into the fight and so, at the same time I was applying for faculty positions.  So, I was interviewing for faculty positions, got offered a faculty position at the same time I was headed to Afghanistan, so I, you know, once I got the job and got the orders in hand, I came up here and told my Dean, “Hey, you gotta hold this job, I gotta go fight for a year.”  And, so off I went.
So, why were you in the Rhode Island National Guard?

[00:06:29]

Why was I?

Yes.

I’ve been in the reserve components for about 16 years and I came up to do a post doc at Children’s Hospital in Boston before I went to Johns Hopkins.  And I transferred from the Tennessee Army National Guard up here and, even though I lived in Massachusetts, I was, I’m a paratrooper and they have the airborne units down in –

Right, yeah, so, so I had to go to Rhode Island to be in an airborne unit.  So, I, I and now I’m back in the Rhode Island National Guard.  So I, since I came back from my first tour in Afghanistan 2003, I went back to the Rhode Island National Guard and I’ve been there for the last eight years.

Okay.

With the exception of deployments.

So, okay, so, I mean, this is an amazingly varied career, but sounds like you’re having fun, I mean --
[00:07:10]

Well, you know, about as much fun as you can have when you’re getting shot at.  But, uh, yeah.  (laughs)  Between getting shot at and being on the tenure track, it has its days.  I didn’t know who was gonna kill me first, the Taliban or Harvard.  

Or the chair of the department.

Yeah, oh yeah.  Well, you know, it’s not over yet.  I’m still fighting so, we’ll see how it ends.

So, what do you think?  Why now?  

[00:07:36]

Yeah, so I mean, so, so, the enemy that we currently face on the battlefield, and improvised explosive devices have been around for a long time.  I mean, we had land mines, but this is different.  I mean, the technology is very different than, than the kind of land mines that they used in World War II and Korea and Vietnam.  So, these are groups that we find ourselves fighting on the battlefield that have developed a weapon system that targets our scientific weak point.  And that’s the brain.  We are really weak in our understanding of the brain.  And this weapon system causes, you know, obviously there is, you got polytrauma cases where people lose limbs, but some of the most vexing wounds we have are people who have suffered a traumatic brain injury.  They have no outwardly appearing problem, but they have a variety of different symptoms that suggest that something is gravely wrong with them and we know now, from all this, the rest of the scientific literature, that traumatic brain injury can potentiate the neurodegenerative diseases, Alzheimer’s, Parkinson’s, other things like this.  So we have a wave of young, otherwise healthy soldiers who’ve sustained a brain injury.  They come back and we don’t know how to take care of them.  And we have that sacred covenant like I spoke earlier.  We have to, to honor that.  So I said, hey, listen, you know, these are my friends that are getting hit over there.  I gotta get a piece of this.  So, we started doing the TBI research in our laboratory.

TBI meaning? 

[00:08:49]

Traumatic brain injury.  Yeah. 

Okay.  Patrick clarified that.

Yeah, right.  Patrick Kennedy tracked me down last summer and I don’t know because our – how he did that because our papers have not yet been published.  So, I don’t know how he knew I was doing TBI research, but he came to Boston.  We sat down and met and I said, “Hey listen, the problem we got, Congressman, is that we don’t have a concerted effort.  We don’t have an interagency effort.  I meet some people that got some DOD funding for TBI.  I don’t meet people that have that much NIH funding for TBI.  It’s a very difficult problem.  I need people that understand psychiatry, molecular neuroscience and shock physics.  I mean, how often are you going to get all those cats under the same roof?  

Yeah.

So I said, we’ve got a leadership problem.  We need an effort.  We need to organize this thing.  We need some type of leadership that’s going to bring together this interagency, multi-disciplinary effort so we can target this.  And, I think that him and Garen were already working on this effort to develop One Mind and it was still kind of nascent at the time and Congressman Kennedy asked me to come and testify to the House last September and I went and I did.  And I put down some item’s I think we needed to do.  Epidemiological studies, like the Framingham Heart Study.  Some leadership and cross disciplinary research.  And it looks like that, you know, the Kennedys can lead.  And when Patrick going with this thing, him and Garen, they have really put together an effort and it was a, you know, I’m not an all-star, but there was a bunch all-starred neuroscientists at this meeting for the last three days.  I mean, these guys are gonna bring it.  And, so you know, you want to be a part of that winning team.  And I think that the leadership that we’re starting to, it’s starting to coalesce and the effort is going to be joint so that we can go after this problem.  We’ve got to take care of these casualties.  One way or the other, we’ve got to take care of them.  You’ve got, you got 30-year-old kids out there that have been blown up a dozen times.  You know what the probability of them getting dementia, Alzheimer’s or Parkinson’s is?  It’s soaring.  We got, you’ve got 25, 26-year-old kids that have been blown up a half dozen times over the last, you know, six years.  Since they were 18 years of age.  So, this is a tough problem.  What’s going to happen to these kids?  We don’t know.  Do we have the means to treat them now?  No, we don’t.  Do we have a requirement to treat them?  Yeah, we do.  So we need to get, you know, we need to get off our butt and get out there and get a handle on this problem. 

Reminiscences of your tours in Afghanistan?  I mean, was it?

[00:11:09]

So, you know, you – 

What was it like for you?

So, you know, early on in the war, 2002-2003, we only had about 10,000 troops in Afghanistan, about 2,000 trigger pullers.  A lot of long patrolling.  Not so much fighting because there wasn’t enough people there to, to do a whole lot of fighting.  It was rough.  There was some.  I went back in 2009 as part of 3rd Brigade, 10th Mountain Division and that was, we were the first, only brigade going to the eastern part of the country as part of President Obama’s first surge.  And it was pretty kinetic when we got there. And obviously, the IED’s were all over the place.  And saw quite a – I spent quite a bit of time studying the IED problem for the Center for Army Lessons Learned, who had sent me over there to take a look at this problem.  So I spent a lot of time in rock clearance patrols.  So it was funny, because you’re out there.  Back in the lab, your people are working on traumatic brain injury research and I’m out there getting, you know, watching guys get blown up all around me.  We never had a IED strike on my vehicle, but a lot times these were complex ambushes.  They’d hit us with a IED, blow up a vehicle, and then when we’d get up to go get the casualties, they would hit us with direct fire and ambush.  So, you know, you only have to see a couple of guys get blown up before you realize –

And you knew....

Yeah, yeah, sure.  You got first hand experience.  And when, first time you, I mean, if you want to be a combat leader, you gotta get out front.  So, you know, you pull up there.  There’s a culvert there.  They think there might be an IED out there.  You know, I’m a major, but you know what?  I’m going to dismount and get out there and crawl in that culvert and see if there’s a IED there.  That’s how you lead.  But, I think that maybe, we had an advantage in studying this problem because I have some understanding of suit to nuts.  From the moment the IED gets put out there and the forces behind why those insurgents are putting the improvised explosive device out there, from the time it detonates, you know, I’ve gone out there.  I’ve been with guys.  We’ve pulled casualties, these kids, broken kids out of MRAP vehicle.  We’ve seen them medevac’d.  And I understand, obviously the medical side of the house.  I understand of what’s happening inside.  Well we think we understand.  We’re trying to understand what’s happening inside the brain.  But, you know, a lot of time diseases are emergent properties.  And emergent properties are functions of complex systems and the brain is certainly a complex system.  So, that’s what we’re trying to drive to.  If we don’t have a basic understanding of the brain, we’re not going to solve this problem, but I can’t wait until we have a basic understanding of the brain to go after traumatic brain injury.

That’s one of the things that came up in conversations I’ve had with, you know, Tom Insel, Story Landis, a lot of the other scientists as well.  It’s a trite thing to say that the brain is the most complex structure in the known Universe, dah, dah, dah, dah.  But it is.  It’s enormously complicated.  

Yeah.

So actually diving in and finding out how to make these things work, which is, I gather is the impetus of this, this entire program.  Bring together different disciplines to be a coherent pushing force.  Where do you see your own work fitting into this?  

[00:14:01]

Well, I’m an engineer.  And we do some basic science in my lab, but we, we’re really good at building things.  We’re really good at building tissues.  I think, I spend a lot of time talking to pharmaceutical companies about the cardiac work that we do.  ‘Cause one of the things that we do is we try to develop tools to enable early stage drug discovery.  And so I’ve gone and talked to all these different pharmaceutical companies.  Whenever I talk to them about the cardiac work in my lab, I try to get them inspired to think about this traumatic injury and they don’t really have the tools to do that yet.  And so, I see myself as an engineer trying to develop hypotheses, develop assays to test these hypotheses, then scale up the assays so that a company could take these assays and use them as part of the, you know, the first three or four years of a potential therapeutic molecule’s lifespan when it’s spent inside a dish.  So, using my knowledge of how to replicate tissue microenvironments using tissue engineering and how to replicate the energy spectra of an IED blast, putting them together to come up with a system of assays so that scientists and companies can, can get in on this.

Yeah, go back for me a little while here.  This is a, as I said before, a strange trajectory, but when did you ever get the first hint of thinking that you wanted to be in science?  I mean, was there a teacher?  Or a, your parents?  Was it a book?  

[00:15:17]

When I was a, when I was a kid, I had – I don’t know where the science came from, but we had a Sears, I had a little lab in the garage.  I had a Sears chemistry set.  My grandfather, Kit Parker, who I’m named for, got me a used microscope.  I’d go scoop up roadkill and take it back to the garage and dissect it and, you know, my, my parents took all the dangerous chemicals out of the Sears chemistry set, so I basically had food coloring and acebic acid.  And, you know, I had a little lab.  And in my neighborhood, all the kids, we played ball and we played Army.  So now I, I just do the same thing I did then.  I play science, I play Army.  Just the stakes are higher and the equipment’s better.  Budget’s a little bit bigger.  Only slightly bigger, though.

But let’s talk about the importance of the relationship between science and society.  One question I’ve asked everybody that I, that I meet with, is that when the President came into office, he said that his administration would restore science to its rightful place.  

Yeah.  So I –

Well, you’re a passionate man.  You must have some sense of what the rightful place of science is in the society.

[00:16:22]

So, I’m a scientist and an engineer, so I can wear two hats.  Sometimes I can’t tell which hat I’m wearing.  But, when I teach my engineering students, I say, “Listen, society is going to come to you with its problems.  As a scientist or engineer, your responsibility is to provide technical solutions or technical options to solve those problems.  Not every problem is going to have a technical solution.  But if it does, you got to put them out there on the table so the elected officials, so society can make a decision as to whether or not they want to use that option to solve this problem.”  So I solve problems.  But, that’s what I do.  I think that science has a certain responsibility to educate society about what we do and about how science can be used as a tool in a constructive manner.  And also, how science can be used in a destructive manner.  I think science has to police its own because a society which his not trained in the sciences, not as well versed as we are, haven’t had the benefit of our training is perhaps unable to provide a jury of our peers to judge scientists.  So the scientists have to police themselves.  And the scientists have to make themselves available to society.  They have to know, hey, we’re not going to take our federal dollars and run off into a corner and do whatever we want.  There’s a certain requirement for stewardship, for reporting back to the taxpayer, hey, this is, you know, when you pay your taxes and some of that money came to my laboratory, this is what you’ve got.  This is your return.  This is stewardship.  This is the report on this.  So, the taxpayer understands, hey, I’m getting some value for my taxpayer dollar.  So, we solve problems in the sciences.  We solve problems, obviously there’s knowing for the sake of knowing.  And that’s very important.  Expands the frontiers of knowledge, but all that eventually feeds back to help society solve its problems. 

You have students in labs now and so on.  You’ve been through a very, as I said, interesting trajectory.  What’s, there was a book written by Sir Peter Medawar some years ago called, Advice to a Young Scientist.

Uh huh.

What’s your advice to a young scientist at this point?

[00:18:21]

Ten thousand hours of practice.  And you read the book, Outliers.  First of all, you’ve got to be curious and you have to have a drive just to ask questions.  You have to want to know.  You’ve got, you can be as smart as you want.  I can make someone smart.  I cannot give them the heart.  You know, when that student is in the laboratory trying to crank out that experiment and it’s midnight and that thing has not worked all day long, and it’s a gut check, you know?  Are you gonna go home?  Or are you gonna stay in the lab and crank this thing out?  You know, the winner’s gonna stay home.  They’re gonna try a little bit longer.  What’s the difference between and a loser?  I tell my students, is that the winner does a little bit more than what the loser will do.  And that’s how they, that’s why they’re triumphant.  So, when I tell my students, you don’t ever quit.  If you knew my personal story, I mean, I did not have good grades in college.  When I walk over to Boston University where I graduated from, they – many of the faculty there, still they’re in total disbelief that I’ve risen to this level.  But it wasn’t that I necessarily won.  I just didn’t quit.  So, if the desire is there, if the work ethic is there, and all this is preceded by curiosity, who’s to tell you what the limit of your ability is?  Who’s to tell you what you can and can’t do for, for science?  I don’t think that anyone should tell you that – don’t trust these standardized tests.  Just get out there and do what you want to do.  And prepare yourself to do that.

I’ve got two more questions.  One is, which I ask everybody.  One is, that if I gave you a time travel token that allowed you to bring anybody to your dinner table or your house, whatever, just for a conversation, ask him questions, dig into their brains, are there any people from history maybe or, that you, that you really would love to have a conversation with?  

[00:20:12]

Certainly, I’d want to bring Jesus Christ in.  He is probably the most, had the highest impact on, on mankind of any individual.  Whether or not that has anything to do with science or not, I’d like to sit down and ask him some questions about his life, about you know, if he could look back on what has transpired since he was on Earth.  Did he ever envision that, that Christianity would have this impact around the world?  What did he think of this?  Jesus Christ would be the first guest I’d bring back.  He’s had the greatest impact on mankind.

And on your life?

[00:20:45]

Certainly.  Yeah.  

Yeah.  Second thing, what are you optimistic about?

[00:20:53]

The ability to solve very difficult problems when the American people set their mind to it.  The collective talents and intelligence of this nation and the resources.  You know, when I was in Afghanistan I dealt with coalition forces from other countries.  I dealt with the Afghans.  I dealt with, with our enemies.  And I realized something that is very important about being an American.  An American will take any misery if they think tomorrow will be better.  You know, there are some cultures where they live for yesterday, they live in the past.  There are some cultures that live for the moment, they live for today.  Americans always live for tomorrow and they have a vision of that.  It’s what draws our immigrant population to the United States.  It’s what drives us forward and maintains our, our ability to achieve in so many different areas.  So I’m, I’m optimistic that if we set our minds to solve a problem, the American people are going to solve it.  

It’s been great talking to you, Kit Parker.

Pleasure talking to you.  Thank you very much.

Thank you.  

Thanks.

[END OF RECORDING]
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