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MB  Ken, in our first interview | got you into th& the later 1970s, second half of
the 1970s, in Rod Porter’s unit, immunochemistrit im Oxford. And, there are a

few questions that I'd probably like to begin bkiag. First of all, when you came to
that unit in the late sixties, 1969, you startefdsoimething entirely new there, I think,
virtually new — work on the complement system.

KR It had been really brought there by Newton Hgsldho we mentioned before,
and it might have stopped with him, the work on twmplement system and
continued more on antibody-antigen interactions...

MB  Right.

KR ...and antibody structure. But, | think Rod Pomeas looking for something
new to work on, and since | took an interest in ¢cobenplement system | think he
encouraged that interest. And I think a lot of, tell | know a lot of the complement
work did stem form the initial work on C1q which mteon to C1r and C1s, which we
mentioned before, which then went on to the otlbengement components...

MB  This just grew, didn't it?

KR ...C4andC2and C3.

MB Yes. | mean you stamped a new direction onuthie effectively. And that’s
really what happened?

KR  Yes, it was an exciting time.

MB  And Rod Porter supported you enormously in thahean it wasn't the way
you might naturally have gone.

KR ... |, yes |, well he said himself he was looking.He did his Nobel Prize
winning work on establishing the chain structurehe immunoglobulin G molecule,
and doing sequence work on the immunoglobulin Geowde. And, that really
established the structure of anti, of antibodiegdneral, and that was...

MB  That was the Nobel Prize that came about foary@to your life there?

KR  He was awarded that Nobel Prize in '72...

MB 73?7 Oh, 72, yes.

KR ..."72, for work he did in the, in the sixties, tine fifties and sixties.
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MB  Were there any other things that were comingh@ldhough, apart... The
complement system took over — that was the alterat turned out...

KR  The, he also, Rod Porter was interested in ngp\dame of the unit into
cellular immunology, and he made a very good apgpwnt to the unit — Alan
Williams joined the unit in, | think it was '71 dv2, and was making his name in
cellular immunology. And he was looking at celHsige molecules, what were their
roles in immunity, whether the whole — it's moreydymphoid cells...

MB  Right.

KR ...Alan had an interest in B-cells and T-cells.

MB  Right, surface protein.

KR Yes. And he, Rod recognised his abilities and pim forward for
directorship of the cellular immunology unit, whialas sited in pathology.

MB  Right.
KR Gowans left that unit in, to become head of the MRC.
MB  Yes, and he moved in?

KR  And Alan was in fact the youngest MRC directeeeappointed, as far as I'm
aware.

MB  And that closed that line of research down?

KR  Well, Alan took the cellular immunology work otthat unit, and our unit
really...

MB  Exclusively complement?
KR  ...worked exclusively on complement in certainhge teighties, mid-eighties.
Although we did do some cellular work it was maveHling at cell-surface receptors,

not working very much with celliger se.

MB  But, | mean even by the late seventies, lateesees that we came in on — |
mean it was largely complement.

KR  Yes.
MB  And you were the guy who took it there. I'm ju®ming round full cycle on

that. But that must have been quite heavy, did fgal that eventually you would
take that unit over?

! Sir James Gowans.
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KR I hadn't really thought in those terms, and bg early eighties | was looking
round, because Rod Porter was due to retire in 888, it wasn't quite clear what
would become of the unit and what was going togpae beyond '85.

MB  So there was a kind of cloud of doubt at thiaet?

KR  Yes, | think most of the postdoctoral scientistsre considering their futures
and... But then it became clear that there woulddoginuation in a new building
called the Rex Richards building.

MB  Yes, how did that come about? What was goimgeéan...

KR It's ... | think it's fair to say it was primarilyRod Porter’s initiative and his
contact within the university with people such axmRichards who had the vision to
see that it would be useful to put a team of imnuemists and physical scientists,
and NMR - people who worked on NMR spectroscopy prbteins and
crystallography of proteins within the one buildingAnd initially it was set up to
house the NMR magnets to look at proteins, and #dlsoMRC Immunochemistry
Unit. And then later funds were obtained to putther couple of storeys on the
building.

MB  David Phillip’s unit...

KR  Which David Phillip’s unit, which... The, the Bwg Laboratory of Molecular
Biophysics, which was housed in zoology at thaetiiren moved over.

MB Yes, so that was quite a lot of planning. Di@ttcome quite quickly; it had
been in the pipeline in the seventies?

KR It moved, it moved on remarkably quickly. | rember that we were doing
planning in '83, and we, '82/'83, and we moved ittie building in '84 or '85.

MB  And you designed it, | mean in house, your flobrthat building, very, very
precisely...

KR The senior scientists...

MB  ...to fit the complement needs.

KR ...were, were able to design the labs to their...
MB  Protein...

KR ...requirements, yes.

MB  Presumably you had a large cold storage area?

KR  We had things ... things like a large cold roomrevessential, and a large
room for the protein sequencers, and other fagslitor the DNA were necessary, and
radioactivity work.
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MB  So, that took shape very, very quickly. Butteomwas due to go in '85.
KR 85, as Whitley professor of biochemistry, heswie to retire.

MB  You realised that, you realised though that wiite new building that unit was
going to have a well-established life.

KR  Well, the MRC showed some foresight in the waat they felt that the — they
considered the unit would continue beyond that beeal was appointed deputy
director in '84.

MB  Was that a shock?

KR  Well, | was slightly surprised — it was a, it svanusual to appoint a deputy
director when it wasn’t clear what the, you knohe focus of the unit might be if
Porter maybe decided to move away or...

MB Had Rod Porter talked to you about that possybithat you'd be deputy?

KR  Yes, well at that time we obviously had to dsshings, and it was clear that
he wanted to continue in Oxford and to do his ogsearch.

MB  After '85?
KR  After '85.
MB In the unit that you would then be administering

KR He wanted to go back and do benchwork, and he waetually doing
crystallography work in '85 on, at the bench hiniisel

MB Let’s just hold at that particular point — '84/ou get the call, you are going to
be deputy. But, by then, | think in the early g¢igh you started to see a fairly clear
and rather impressive team structure being impagea that unit. You’'d worked in
groups before. Can you tell me about the te#imas formed, because that was an
interesting period? Was that early eighties, amght?

KR Bob Sim, of course...
MB  Would work with you.

KR ...was a student with me, and he worked with Rodd? and myself on the
Clq, r, and s. And then he spent two years inderaand then Rod Porter was keen
to get him back, so he rejoined us in the late sg@® And he went on from there to
set up his own lab, working on complement proteind receptors. So that was one
main group, which was obviously very closely alltiedny own group. And Duncan
Campbell, who set up another major group in thet, yoined us in ‘81 from
Aberdeen. He did his first degree in Glasgow drehthe moved to Aberdeen to do a
PhD, he...
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MB  Did you poach him, did you go looking for hinr, lee just came?

KR  No, he came, he enquired about doing postddotarek, and his background
was all protein chemistry, but he very quickly mdvento recombinant DNA
technology. And he moved on much at the same pacélike Carroll is another
person | mentioned earlier, and took on work ora@d factor B — one of the proteins
of the alternative path for the...

MB  And collected all those?

KR And he, and these proteins are encoded in whe#ided the major
histocompatibility complex. And these, the so-®dllso-called Class Il proteins in
that complex, and Duncan just set about doing & selid analysis of all the genes
within that complex and identified a host of newmgg And in fact...

MB  That's a massive.

KR ...this time it's a huge job and it shows a gréeal of skill and organisation.
And it's one of the best-mapped and fully sequenmadions of the human genome.
And, | think this will be recognised by Duncan pabby setting up his own unit in the
future, and interface(?) with people working on fluenan genome project.

MB Ken, just let me put one point in at this, aistmoment. You talk about
Duncan — Duncan’s had a considerable reputatioa tome, for a long time. People
don’t tend to move away from that unit, do theyzIMdlways, even in, from Porter’s
time, in your administration time, | wanted to jusstablish... There's been a
reluctance of people to move on, even though tlmydchave moved probably to
Chairs in units.

KR It's true that people have often had offers whgzem very attractive, from
outside...

MB  But they wanted to stay?

KR ...but the opportunities in the unit are ratheeajr because you’re given...
Well, we've tended to try and give people a vegefhand with their own groups, and
also the facilities within biochemistry are, | tkjrsecond to none in the, the UK. And
| suppose the attraction is that you have readgysscd¢o postdoctoral people and
students who come to Oxford because Oxford ... a#traclot of bright younger

scientists.

MB  Would the climate in the laboratory also havensthing to do with it as well?
And it was a climate that Rod Porter created, dad you took on as a legacy, and
you've tried to make work as well.

KR  Well, I think it works very well having discretgroups but groups which are
interfacing with each other. And leaders of theugps should be given a free hand.
And there should be a framework of people who heeet to provide continuity — the
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senior scientists and the senior technical peo@ad-that other people should move
in and out within a two to three year period. #'sery healthy situation, I think.

MB  Just coming back now to Duncan, Duncan’s worthe- whole move of that

into really complex genetics, and a lot of chanasédion of genes. | mean, did that
fit the unit? Does it belong in another unit odésior did that fit what you were
doing?

KR  Well, initially it fitted very well because thgenes and the proteins that
Duncan was looking at were complement proteinsetated to some aspect of the
complement system. But then it got more gener@kedsoked at proteins that may or
may not have some role in controlling or affectoigease associations that mapped
into the major histocompatibility complex. So hesnit has grown rather wider and,
and | think he’s almost outgrown the unit in sorespects. And the other person we
haven’'t mentioned so far is Alex Law...

MB  Law, yes.

KR ...joined the unit in '82/’83. He came as a vagcomplished scientist for,
well, inter ... with an international reputation ihet complement system before he
reached Oxford, for establishing the covalent bigdoroperties of the C3 molecule,
which was an unusual...

MB  He came from Boston?

KR  Yes, he had, the major work had been done indg$ut... And Paul Lavine
is one of the people he'd worked with, and Law &adine is a sort of seminal paper
in the, in the complement system in terms of CZfiom. And Alex joined the unit
and has been with it ever since. And his work -s ledntinued to work on
complement proteins but also advanced into workimgell surface molecules called
the integrins, which are very much involved in calhesion and other phenomenon
which are of immunological interest and relevanthi main thrust of the unit.

MB Yes. So these teams firm up, and become thebeesas of the, of the unit in
the eighties. We'll take it now to that point wlgmou're deputy director, Porter is to
retire — did that shake up, did he have to, becaussgedy...

KR  We had a special symposium organised for hi@xiford in ‘85, and that was
very successful. We had people who had worked kiith and published him come
from all around the world, and contribute to thygnposium. And only weeks after
that event he was driving to France on a holiday, lze was in a car accident and, and
was killed. That was, of course, a great shock.

MB It cast a shadow over the whole, the whole unit.

KR ...and he would have retired in the September,heutlidn’t reach that stage.
But the MRC were very helpful and there was a faupport from, well international
support. We were rather overwhelmed with the nunabgeople who wrote to the
MRC supporting the view that the unit should coméin
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MB  And there was a chance at that point that it k@o down?

KR  Yes, if the director in charge of a unit movésar dies, it has, the MRC does
very often close down the unit completely. Buthis case there seemed to be good
support for it, for continuity.

MB  And Jim Gowans was at the MRCM?

KR  And, and Gowans, who of course...

MB  Yes, had close links.

KR ...was very familiar with the unit's research, Baese he had been the director
of the Cellular Immunology Unit in pathology at @xdl, and was supportive as well,
and...

MB  But you were kept on?

KR  We were told that our next site visit, which wasar years away, was going to
be an important time. And | was appointed direoon, in — well the end of
'85/beginning of '86.

MB  Bit of a shock to the system?

KR  Yes it was, | mean totally unexpected becausexpected...

MB  That you were going to go on working with Rod f@ars.

KR ...the senior person there to help and guide t&itgh the first years when he
was no longer fully director.

MB  So you went on the bridge. Did, did people stayboard? Everybody tended
to stay in place?

KR  We lost, one person had decided to leave bedaeiseas unsure of... Well,
he thought there were going to be better oppoiesmih Canada — Jean Gagnon, who
had been instrumental in setting up the proteimeedng facilities in the unit, and...
MB  He went back?

KR  He went back to Canada. In fact he didn't steeye very long...

MB  Returned to France(?).

KR ...he returned to Europe, he thought, held himagl& European rather than a
Canadian and he returned to France. He was Fi€anhgdian.

MB  Ken, moving the story on — you get, after thatl eriod, that uncertainty
period, you start to realise you've got time tostonething with the unit, that you are
going to have a period in charge, whatever thedonigstiny. There were a number
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of things that had to concern you at that timem@lement, | think, was beginning to
run a little bit thin — you defined so much, and thorld research on complement had
covered so much...

KR  Yes, it was clearly going to occupy thirty/forper cent of our time for the
next few years, but we were looking at other aredsd it, of course, as | mentioned
Duncan Campbell had expanded greatly in the MHCjdmaistocompatibility
complex] Class Ill work, and that was one area Wwhie made an, has made an
international reputation for himself. And this waey well received at our next five-
year site visit.

MB  Right.

KR  And Alex Law continued with his covalent bindiagrk on...

MB C3?

KR ...C3 and C4, but that was only part of his reseanterests.

MB  That's an incredible alley that — binding. I8s dynamic, | mean...

KR And he’s, he really has dominated that areacshmlement research over a
period of almost twenty years. So it, it's undanstable that he should continue with
it. But he has now developed an international t&mn in the integrin field.

MB  Butyou...
KR ..
MB  You made a slight move.

KR | moved on from, | still continued work on comepient proteins and
expression of complement proteins using recombiAdA techniques. But we
moved on to look at proteins. Initially we weréeirested in proteins that looked like
this molecule C1q with these six globular ‘headsid collagen-like, these stalks, and
collagen-like end-piece. And the, it turns outréhare, other molecules like that in
the blood stream and also in the lung fluids. Amé of the first ones we looked at
was called mannose binding protein, and by its ngowewould expect it to bind to
carbohydrates. And of course C1q binds to proteiftss a protein interaction, this
mannose binding protein which looks like C1q bindscarbohydrates, and it had
these...

MB  You said we were going to come back to carboated.

KR ...had these collagen stalks. It's the same a%, @fd in fact it does, it is
involved in activation of the complement systenmaimery similar way to C1q. And,
but the fact you don’'t need this adapter moleculgod don’t need the mannose
binding protein in, to interact with immunoglobulim antibodies — means that it can
directly bind to the carbohydrate on the micro-oiga and activate the complement
system, the classical pathway of complement systEnus we're, we have a route...
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MB  Yet another subtlety of the body complex(?)

KR  Yes, we have a route to directly get into thenpement system. It made
people rethink ... well, what, which is phylogenelligaolder, the classical or the

alternative pathway. Although I think we said esarlwe discussed earlier we thought
people were thinking of the older one, of course iere is a route which doesn’t
need antibodies which you can use the so-callessicial pathway.

MB  That shook up thoughts.

KR  Yesit's a, it was a novel concept. And we tetddooking at other proteins of
that type, and it, we were interested in complenaatitvation. But it became clear
there were two proteins in the lung called lungfattant protein A, and lung
surfactant protein D — the A and the D just asctd¢he order in which they were
recognised. The, these proteins have no propemiesomplement activation,
although they look very like C1g. But, it's becamgiclear that these molecules, these
proteins are involved in innate immunity, becaudeeyt can bind to the
carbohydrates... Rays of carbohydrates on microrasgas are quite different from
rays of carbohydrates you might see on your owieprs or your own cell surface.
So this is a way of distinguishing between non-aelfl self. And the lung surfactant
protein A, lung surfactant protein D, are recogrgsithe carbohydrates on the
bacterium or virus as being foreign, and dealinghwhe bacterium and virus by
agglutinating it or, and then presenting the matea pagacytic cells. And this is one
of the main thrusts of our present research.

MB | mean, | came to surfactant initially from a i@l point of view, looking at
the kind of physics of the alveoli, | mean the idbat it had some effect on the
physical structure, and the resilience. But nawgoks as though they’re much more
fundamentally endowed.

KR  The work on the proteins and the lung surfacitsnonly happened in the last
few years. And it, it's clear that the so-called-B and C, the other lung surfactant
proteins, are very hydrophobic molecules, and tleelyitimately associated with the
lipids — the surfactants are mostly composed addipf course. And it’s, these lipids
and surfactant proteins B and C control the surtaosion in the lung to stop your
lungs collapsing during breathing. But we feeltttleese other proteins which are
structurally very similar to C1g and the mannosedlrig protein are, the SP-A and
SP-D are molecules of innate immunity. And, beeah& lung is one of the first ...
areas of, which come into contact with a whole lwdgiathogens, the surface area of
your lung is equivalent to the size of a footbaitlp, 1 think it is. And, so this large
area has got to be protected in a way to stop gorerganisms crossing certain
barriers.

MB  So what is the status of this work right nownean, are you, are you doing
animal experiments? What do you do — are youdhigtacterising the actual structure
of the surfactant?

KR  We, we're characterising these proteins, nowrgvéoking at the binding to
certain micro-organisms. For example, there’s agamism calledaspergillus
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fumigatus — it's a fungus which causes infection of the lwrgl allergy in a large
number of patients. And it does appear that SPAZP-D bind to the carbohydrates
on certain proteins of this fungus, and that pre@sagglutination of the fungus and
killing of the spores of the fungus. And it seetasdamp down the allergic effects
that the fungus elicits.

MB It's pleasing, | mean it's a major move, that(?)

KR  So, we're making recombinant forms of the SPrd ¢he SP-D — these lung
surfactant proteins — and are hopeful that thesghintie of some therapeutic use.
And that’s one of the major areas.

MB Has anybody actually worked on animals and distumoved immune
elements from the system and allowed these tovesiigated independently?

KR In other laboratories?
MB  Yes.

KR  The ... for example you can knock out genes novannanimal — you can

knock out single genes, single genes and look eatetfect this has on the overall
metabolism or susceptibility to infection of tharaal. And people have knocked out
the gene for the lung surfactant protein A.

MB  Oh, right.

KR  So this is one of the major proteins in the lwwgfactant. And it does, it's

clear that these animals’ respiration is quite radymso they breathe quite happily.
And it had been thought that SP-A might be veryongmt in the structural aspect of
the surfactant, that it, that it... It's beginning lbok like the SP-A probably does
have other roles to play other than respirationcivis our thesis — that we think that
SP-A and SP-D are required for defence. And, tlzasmals with the SP-A gene
knocked out will now be looked at — they’ll be givmfections, to see if they’re more
susceptible to certain infections. And that’s tthgt’s the direction of our research.
We, we’re now collaborating with people in HammaeitbniHospital to knock out the

gene for the SP-D ... protein, and then we would labthe role of SP-D in the SP-D-
deficient animals to see if that, if that confirowg view that it, it’s...

MB  Fundamentally defensive?
KR  ...it's important in defence.

MB So you might rightly(?) have arrived at somethimore fundamentally
exciting than antibodies or complement?

KR [ think it could, it could be very, very usefiilyou can manipulate this first
line in defence. And it, you're going to the lelgof thinking of giving, getting this
developed into some sort of nasal spray, which triigfiend against certain viral or
bacterial infections.

10
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MB  So the possibilities are considerable.

KR  Mm-hmm.

MB  Andthatis...

KR  And ifitis involved in allergy of course thmight be useful in damping down
allergic reactions, although the, obviously there eellular elements which may be
just as important or more important in this area.

MB  But this is where it’s all at right now?

KR  Yes.

MB  Fascinating. Ken, just in our last few momemts, might just have a look...
You've run the unit now for ... ten years, a littlé lmore. It's taken these teams
along — it's gone from being thirty/thirty-five @ staff of about forty-five. It's never
had problems of finding grants and funding as fai &now. Is the future looking
good?

KR  The future is looking quite promising. The ... Iw@robably have major
turnover in the senior staff for the first time f@rwhile, but | don’t think we’ll have
any difficulty in filling the positions. And theutside funding — we, | suppose twelve
years ago we might have only had about ten/fifigencent outside funding, and say
fifteen years ago we were told notgo to outside the MRC for funding. But it'sth
way the times are going. Now we'’re actively eneged to get our funding from as
many bodies as possible, and so we’re reachingriby@ortion of more than fifty per
cent of the funding coming form non-MRC sourcesidAve’ve been quite successful
in ... certain charities, arthritis, and certain cailslike the Arthritis and Rheumatism
Research Council, and certain European fundingdsdaave awarded us grants...
MB  One of the...

KR  So the future is quite rosy.

MB Yes. And you now have the Chair in immunocherisn Oxford...

KR  Ah, yes.

MB  ...since 1991.

KR It was a bit later than that — in '93 | thinkwas, yes...

MB  Oh, right.

KR ...that | was awarded the Chair in immunochemibiryOxford University.

MB A bit unexpected?

KR  Yes, it was a very pleasant ... surprise.

11
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MB  So your story’'s come through a number of phas@sford looks as though
where it's going to be at for the remainder of tinee running that unit. The family
that we talked about very briefly earlier on — ygaid some children came along and
you were quite busy, or Margery was, on that fretis family’s pretty well grown
up, gone off to university... How about, how abakinig this kind of post-family at
home period? Does that give you more work forltbech or are there other interests
that are evolving?

KR | seem to have less time for the bench, I'midfraecause the paperwork...
Because although science has got more complex anel imeresting, there’s certain
aspects of administration, with assessing peoplesarfety requirements, which are,
when added to writing papers, and this... | mentibtie outside grants funding —
we, of course you have to write for these grant®tdside funding... And I'm afraid
that’s taking more and more of the senior sciesitigne...

MB  But you lived through the team...

KR ...and all the senior scientists in the unit anglihg you have to spend more
and more time talking and writing rather than bewatk, I'm afraid.

MB  As | was saying, you've lived in a library foelping the team.

KR [Ithink it's up to the person, it depends how fferson wants to organise their
responsibilities — whether they can delegate, av hmuch teaching they want to do,
this sort of thing.

MB  But you're staying in close contact with thefsatant work?

KR  Ah yes, there’s going, certainly over the naxefyears we're obliged to do a
lot more work on the possible role of these carldoate-binding proteins in the blood

and the, and the lungs in terms of resistanceféziion and certain allergies.

MB  Ken, perhaps you'll come back then in five yeaosfind out where all that
went. But for now, for today thank you very much.

KR  Okay, thank you.
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