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Stanford as postdoc in Beadle and Tatum’s lab, compiling evidence for the “one 
gene, one enzyme” theory.  Returns to Caltech in 1946 as senior research fellow 
with Beadle, who came as division chairman.  Instrumental in getting Max 
Delbrück back to Caltech from Vanderbilt University.  Lee DuBridge arrives as 
Caltech’s president in 1946.  1954 work with Boris Ephrussi on Drosophila 
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Viking instruments with George Hobby and Jerry Hubbard.  Comments on Roy 
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Errata 
 
p. 14:  “…a man named Manglesdorf.”—Correct name is [Paul] Mangelsdorf. 
 
p. 15:  “He later left Stanford and went to the Rockefeller Institute, where he became 

assistant director….  That probably happened in the late forties.”—Douglas 
Whitaker left Stanford in 1955 to become vice-president of Rockefeller 
University and continued in that capacity until his retirement in 1964. 

 
p. 33:  “the principle gas in the atmosphere”—Should read “the principal gas in the 

atmosphere.” 
 
p. 35:  “…during the International Geophysical Year, around ’58.” [Prud’homme] “’57 I 

think it was.”—Date of IGY was July 1957-December 1958. 
 
p. 44:  “Kenneth Pagen—he’s a professor of biochemistry…”—Correct name is Kenneth 

Paigen. 
 











































































Horowitz-34 

conditions that were in no way terrestrial. So we designed an 

experiment that would work under Martian conditions and that involved no 

liquid water. That was another thing I did at JPL. 

Then something else I got involved in at JPL--and when I say 

involved, I don•t mean I worked in the laboratory; I sat at a desk--I 

had to go to a million meetings every week. . . • 

Prud•homme: How much of NASA's willingness to go along with the 

possibility of life on Mars after, let's say. 1 63, do you suppose was 

because of the firm conviction, since Lowell, that there was life; and 

how much do you suppose it was because this was a way to get money, 

because it was easier to get money if you could say you were looking for 

life? 

Horowitz: Well, I think there was some of the latter. But I think most 

of it was that people didn't want to give up the idea. And I agreed 

that, now that we had the capability, we would never solve the problem 

by just looking at Mars from the Earth. This was a classical problem, 

part of Western culture, the idea of life on Mars has been around for 

three hundred years. And here was the first time we had the ability to 

test it. I think if it hadn't been for Mariner 9 ••. Mariner 9 found 

an objective argument for flying to Mars, because Mariner 9 saw that 

Mars once had water on it. There are dry stream beds. obviously cut by 

water. All the geologists agree they're water cut; there was water on 

Mars at one time. And you could say that, if there was water on Mars, 

then there may have been an origin of life, and that life may still be 

surviving. Now Mariner 9 was an orbiter, it orbited Mars in 1971; and 

up to that point, up to the time Mariner 9 took its photographs, I would 

have said the a priori probability of life on Mars was close to zero. 

It would have really been an irrational act to fly to Mars before 1971 

to look for life. But, you know, I think it would have been done 

anyway, because people were irrational about Mars; some still are, Not 

only that, but these big space enterprises are planned and paid for long 

before they're launched. 

Prud 1 homme: So the machinery was chugging along. 
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Horowitz: That's right. You know, we would have had a spacecraftt or 

at least parts of a spacecraft~ and a whole big apparatus set up to 

build the spacecraft and fly it--and no place to go. 

Prud'homme: And in a sense, scientifically, you really had to get there 

and prove that there actually wasn't any life. 

Horowitz: That's right. And there are other reasons, too. I mean, 

planetologists are interested in Mars, whether there's life on it or 

not. There are a lot of interesting questions about Mars and about all 

the planets. So it wasn't as if it was only a matter of looking for 

life and doing nothing else. But after the Mariner 9 orbit of Mars--it 

was in orbit for a year--there was no question, we had to go to Mars to 

look for life, because it was clear that Mars once had rivers. And so 

that's how it happened. 

I want to mention while I'm thinking about it that another 

important thing I initiated at JPL was studies in the Antarctic. I 

never went to the Antarctic myself, but there was a microbiologist at 

JPL named Roy Cameron who studied microbial life of the world's 

deserts--he was traveling all the time. Just before I went up to JPL, I 

read a report of biological work that had been done in the Antarctic 

during the International Geophysical Year, around '58. 

Prud'homme: '57 I think it was. 

Horowitz: Okay. Anyway. it came out that the Antarctic is not entirely 

covered with glaciers as I had always assumed, but there are dry areas 

called the dry valleys. actually ice-free areas. A team of 

microbiologists. the Boyds, got in there during the International 

Geophysical Year, and they found that a lot of their soil samples were 

sterile; they couldn't find any bacteria. These dry areas are as 

Mars-like as you can find on the Earth. They're very cold and they're 

very dry. And I thought that Roy ought to be spending his time down 

there instead of in the Sahara and the Mojave and Atacama and so on. So 

Roy took people from the lab and students from Caltech with him, and he 

went down there for six or seven seasons. And that turned out to be 
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quite interesting. He found that these areas are not totally sterile, 

but some 10 to 15 percent of the soil samples contained no bacteria, and 

the rest had very low bacterial counts. This was in the driest parts of 

the valleys. We used this as an argument against the sterilization of 

the Mars landers. The sterilization was very controversial. First of 

all~ it added about 10 percent to the price of the Viking landers. 

Then, we were always afraid it would damage the instruments. They were 

going to assemble the spacecraft and then put both of them in ovens and 

cook them to kill all the bacteria. I, and a number of other people, 

argued against this on the grounds that if the Antarctic dry valleys 

can't support terrestrial bacteria. we don't have to worry about 

infecting Mars. 

Well, we didn't accomplish anything, because there was an 

international agreement that we would not contaminate Mars--although the 

Russians, I think, did contaminate it. They landed a number of 

spacecraft on Mars and they certainly didn't do terminal sterilization 

like we did. But we did sterilize them, and they worked almost 

perfectly--almost all the instruments worked perfectly. And the mission 

was a success. 

Prud'homme: It must have been a terribly exciting time. 

Horowitz: It was, but it was also very nerve-racking, because we never 

knew when it was going to fly. In 1970, when I decided to come back to 

campus, Nixon had just announced that the Viking mission was going to be 

put off two more years because of budgetary problems, which was just as 

well, because I don't think we would have been ready to go. I don't 

think it would have been as successful if we had tried to launch it in 
1 73. But that kind of thing was just too nerve-racking. And besides. 

everything that I had gone up there to do was finished: the instruments 

were fixed, they were in the final stages of their design. 

Prud'homme: Did you enjoy the administrative part of it? 

Horowitz: Not particularly. 
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Prud'homme: Did you have to get money? 

Horowitz: Yes. But the machinery at JPL is so big, and there was never 

any question but that JPL would be the agent to carry out this mission. 

But within JPL, every sub-unit had to make its own case, so that I had 

to go back to Washington and talk about the work we were doing and why 

NASA should allocate to our biological group all the money it asked for 

and deprive others. NASA had decided it was going to have its own 

biological laboratory up at the Ames Research Center. They had an 

enormous group of people up there, a very big laboratory and very well 

equipped, so they always competed with us for the pool of money within 

NASA. I was very critical about some of the things NASA was supporting. 

I mean, all those terrestrial experiments being designed for Mars! They 

actually appointed a committee of scientists to select the Viking 

biological experiments from submitted proposals. Well, NASA knew what 

all the submitted proposals were, because they were supporting the 

development of all those things. I guess I know how they put it over on 

those scientists. The people were all competent biochemists, professors 

at universities and NIH; but they knew nothing whatsoever about Mars. 

In those days, if you talked to someone about looking for life on Marst 

it just seemed the most natural thing in the world to send a medium with 

a yeast extract, an aqueous medium, and plant it down on Mars and put 

some Martian soil in it and watch everything grow. I mean, it never 

occurred to them that this was totally inappropriate. 

Prud'homme: Can you describe some of your colleagues there? Bruce 

Murray. for example? 

Horowitz: Well, Bruce wasn't at JPL when I was there; he was down here. 

Prud'homme: Hubbard? 

Horowitz: Yes. Jerry Hubbard was someone I brought in. He was a 

microbiologist from the University of Texas. We needed a good 

microbiologist. and I asked a friend of mine down there, Jack Foster, to 

recommend someone. He recommended Jerry. Jerry came; he was a very 
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well trained laboratory microbiologist. He's now a professor at Georgia 

Tech. And George Hobby had been at JPL before I went there. He's an 

old JPL biologist. He and Jerry did all the laboratory work connected 

with our experiment on Viking. You have to get a background of 

experience so that when something comes down from Mars, you don't have 

to sit around and decide what it means. You have to be able to react 

automatically. 

Prud'homme: Did you get to know Sagan at all? 

Horowitz: Oh, yes. In fact, I got Melvin Calvin to appoint Carl Sagan 

to the Bio-Science Advisory Committee. Calvin was first chairman. It 

may not have had that name, but it was the first NASA Biology Advisory 

Committee. I've forgotten where I met Carl, but I can remember Carl 

visiting me in this office. 

Prud'homme: "Bio-Sciences Committee of NASA" is what I have down. Then 

there was the Extraterrestrial Biology Committee of the Space Sciences 

Board. 

Horowitz: Well, maybe that was it. Anyway, Carl was then a 

postdoctoral fellow, I think, at Berkeley. And Melvin Calvin) who's a 

professor at Berkeley, was chairman of the Committee. And I suggested 

to Calvin that he appoint Carl, which he did. Carl really took off. He 

had an awful lot to do with NASA's plans for Mars after that. He was 

very influential in getting this spacecraft sterilization program. 

Lederberg was also deeply involved in it at that time. And he fully 

accepted all of that. too. I think he was hypnotized by Carl. 

Prud'homme: He has that power, I gather. 

Horowitz: Oh, yes, Carl is very hypnotic. 

Prud'homme: What was the environment like at JPL? 
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Horowitz: I enjoyed it. Of course. I was in a very special position~ 

because I didn't depend on JPL; I was really a Caltech professor taking 

some time off. 

Prud'homme: Did NASA pay you. or did Caltech continue to pay you? 

Horowitz: Well, half of my salary came from Caltech and half from JPL. 

Prud'homme: Did the graduate students have any opportunity to work at 

JPL? 

Horowitz: Well, graduate students in geology did, but there really 

weren't any problems at JPL for biologists, at least there weren't in my 

time. There may be a little now. The only thing that we had graduate 

students doing was going on those field trips to the Antarctic. But as 

for doing thesis work, there was nothing at JPL. 

Prud'homme: So the ties between the campus and JPL were fairly limited. 

Horowitz: At least in biology. I'm the only member of this division 

who got really deeply involved with JPL. James Bonner had an interest, 

and he did have an association with one of the people in the bio-science 

section but only in connection with an orbital experiment. I'm the only 

one that really got involved in the planetary exploration program. For 

many schools, what was going on at JPL would have been fine for a Ph.D. 

thesis in biology, but not at Caltech. Here, if you aren't doing 

something very fundamental and very important, you don't get a Ph.D. 

The kind of work, say, involved in doing desert microbiology, for 

example, doesn't hold enough interest for anyone here to have a graduate 

student do a Ph.D. thesis on. There are schools where you could, but 

not at Caltech. There are some things going on now at JPL that I could 

imagine a graduate student from Caltech getting involved in for a 

thesis. There has been sort of a new birth in biology at JPL in 

connection with their energy program. JPL wanted to get some money from 

the Department of Energy. and biological sources of energy is something 

there's an interest in. And they did start a program there, one of 
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their good ones, involving microbial production of methane. Some good 

basic biology is going on in connection with that, but it hasn't 

expanded at all. If that work hadn't started off so well, I think they 

probably would have stopped it by now, because they don't depend on the 

Department of Energy so much. They're getting as much as they need from 

the Department of Defense and NASA. 

I enjoyed my years there, even though I did have to go to more 

meetings than I would have liked. 

Prud'homme: Did you continue teaching here? 

Horowitz: I gave my course. one quarter per year; and I kept my lab 

going, In the first place, I had students and I had technicians. I 

wasn't going to just say. 11Well, goodbye, I'm going to JPL for a few 

years." And I didn't know whether the darn thing would fly. You never 

knew ••• The NASA budget had to be approved every year. It's not as 

if Congress gave NASA a billion dollars--which is what it eventually 

cost to fly Viking. They gave them a $100 million dollars a year for 

ten years. And there was always that uncertainty. so I never did give 

up my lab here. or the course. But I will say I put most of my thoughts 

and energy up at JPL. But I came down here almost every day. 

Prud'homme: Did you notice any change in the students in the sixties? 

Horowitz: There wasn't any at JPL, and I wasn't here all that much to 

say what was going on here. I know that it had a big effect on my 

daughter. who was at Berkeley, not Caltech. I know that something went 

on at Caltech, but it didn't touch me. 

Prud'homme: Let me get back to your Antarctic program. That started 

out. really. in conjunction with your JPL work. 

Horowitz: Right, I think it was almost the first thing I did when I 

went up there. I talked to Roy Cameron, and he liked the idea. The 

program in the Antarctic was run by the National Science Foundation. 

The logistics were all Navy: the Navy took people in and fed them and 
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flew them around to their field stations. and so on. It turned out to 

be a big success. Roy brought back tons of soil. It's still being 

stored up at the Ames Research Center. They have a big freezer up there 

with all these soil samples. They were used for a long time as 

standards during the testing of the Viking instruments. 

Prud'homme: Is work still being done there? 

Horowitz: At Ames? Yes, it is. One of their main programs is the 

origin of life, pre-biotic chemistry. I think they're still talking 

about the possibility of life on the planets. but I think it's really 

this cynical attitude. I think they feel that their existence is more 

certain if they take the position that there's still a possibility of 

finding life elsewhere in the solar system. 

Prud'homme: What do you think is going to happen to the space program? 

The exploration of planets and so on? 

Horowitz: I think it has slowed down enormously. The only really 

exciting thing that I can think of now that's coming up is the Galileo 

mission. But it's slowed down. I think the shuttle is a great mistake. 

It's taken all the funding that should have gone to planetary 

exploration. 

Prud'homme: It seems such a pity to develop an institution such as JPL, 

which is set to do this and has a certain momentum, and then to divert 

it into another channel that's less academic and more commercial. 

Horowitz: Yes. it is a disappointment. 

Prud'homme: What did you work on when you came back? 

Horowitz: Well. when I came back, I became an executive officer of the 

division, so part of my working days were again administrative. But the 

thing, the new thing that I started as a result of my interest in the 

space program and as a result of reading about the Antarctic and of 



Horowitz-42 

Roy's first years down there and seeing what came out of there, was a 

program in biological water requirements that NASA supported. The 

original idea was to see if we could find mutations in Neurospora that 

would enable it to live with less water. First we had to find out how 

much water it needed and then devise ways to look for mutants that could 

live with less water. In the course of this. we discovered some 

interesting things. We discovered that when you lower the water 

activity--that is. lower the water concentration in the medium--some 

essential growth factor is lost from the spores. So we now had two 

problems. One was, could we get mutants that would grow with less 

water. and if so. how far could we push this? There were clear 

limitations in nature. If you look in nature, you'll find that there 

appear to be real limits beyond which no species has discovered how to 

live in a dry environment. So that was one problem. Then the other one 

was to try to isolate and identify this mysterious growth factor that 

was lost under the condition of low water activity. 

Well, we never did find any mutants that could live on less water, 

and that ended. We put a lot of effort into that. 

The other problem we did succeed in solving. The growth factor 

turned out to be three different factors. all related, and they turned 

out to be quite interesting compounds. They're cyclic peptides; they•re 

involved in the uptake of iron from the outside medium. And this got us 

into iron metabolism and iron uptake. The whole question of biological 

iron requirements is quite interesting. Iron is essential for almost 

all cells. Although there's a lot of iron on the surface of the earth, 

it's very hard to get any of it because it's so insoluble; it's found as 

iron oxides. and these are extremely insoluble. So all organisms 

produce organic compounds that chelate iron. And there's an enormous 

encyclopedia of these things. If you lower the water activity. 

Neurospora loses these elegant compounds it synthesizes that can 

solubilize iron. They're quite marvelous chelating agents, and very 

specific. But when they are lost from the cell, then the cell can't 

germinate. We got the idea that maybe this is an alarm response, that 

this is selected for by natural selection to prevent germination under 

unfavorable conditions. We got deeply involved in this when we moved 

over to Aspergillus and Penicillium and found that the same thing 

hllp:llresolver.cal1ech.edu/Caltech0H:OH Horowitz N 



Horowitz-43 

happened in these other species. But every fungus has its own private 

set of these chelating agents. They all need iron, and they all produce 

chelating agents of one kind or another. But then, it's also beneficial 

to be able to use the chelating agents made by other species. 

Begin Tape 2, Side 2 

Horowitz: All species need iron. It's very hard to acquire, and they 

compete for it in the sense that, if you're making a chelating agent for 

iron and secreting it into a medium, and I can take up your iron 

chelating agent from the medium, then I can save myself some trouble. 

But obviously, then, your response will be to make a different one that 

I haven't learned how to use. So it turns out that among these fungi 

there is a whole set of private chelating agents. They're called 

siderophores--11 sidero11 being Greek for "iron" and 11 phores" Greek for 

"carriers." Every species has its own set of siderophores. And the 

advantage of this seems to be obvious, that you don't want anyone else 

to be using the siderophore that you've gone to all the trouble to make. 

And they produce enormous quantities of these things, especially fungi 

grown in culture. Sometimes they'll secrete more siderophores into the 

medium than the dry weight of the culture. It's very important to get 

iron. There are a lot of fascinating aspects of iron metabolism that 

you never think about; I'm sure it's true of any other metabolism, too. 

You don't think about it until you get deeply into it. So that kept me 

busy even after the failure to make any progress on the water 

requirement. This iron thing was quite fascinating, and that was one of 

the last things that I worked on before I retired. 

Prud'homme: You were also executive officer for the biology division 

when Sinsheimer was chairman, between 1970 and 1975. What did you do as 

executive officer? You were more or less chairman • 

Horowitz: I was acting chairman when he was on leave for one year. Oh, 

gosh, there are an awful lot of things that a division the size of 

biology has to do. We have courses; and new appointments; and 

applications for funds; and going to meetings of the Institute 
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Administrative Council, the IAC; and keeping the library going: what 

journals you're going to keep and which ones you're going to cancel, and 

what to do when the price of journals go up. Endless detail. And then 

we were expanding in the neuroscience area, so there were building 

plans--the Beckman Laboratory--and new appointments, as I mentioned, and 

people to interview all the time. 

Prud'homme: It doesn't sound as though you enjoyed it very much. 

Horowitz: I tolerated it. I mean, I accepted the chairmanship when 

Sinsheimer left; I agreed to be chairman. It wasn't intolerable; but it 

certainly was not as much fun. But then I had been out of the lab for 

so long. After I left the chairmanship, I did try to come back to the 

lab; I guess I retired from the chairmanship in 1980, and I didn't 

retire from the faculty until '82. And in those two years, I did try, 

but I couldn't do it. My wife had had a terrible stroke. I don't know 

whether I would have been able to do it even if she had been well. 

Prud'homme: ~~y do you say that? 

Horot.;ritz: Hell, because I had been away for so long, and genetics had 

moved so far from where it was when I left it in 1965. 

Prud'homme: Sounds as though it's just sort of exploded. 

Horowitz: That's right. A few months ago, we had a memorial service 

for Dr. Borsook. I organize.d it actually. And one of the p~oplc who 

was here and gave a tP.Jk PHG Kenne:oth Pagen-·-"bE>'e c professor c.f 

biochemistry at Berkeley. Fagen was one of Borsook's graduate students. 

He's quite a bit younger than I aml and he's now working in molecular 

genetics. And I asked him if hetd had a hard time getting himself 

educated in this subject, and he said that it took him two years after 

he started working in this field to really feel comfortable. I was just 

too old to start, so I finally decided I would retire. 

Prud'homme: Tell me about Sinsheimer; what kind of a person is he? 
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Horowitz: Sinsheimer is a very intelligent man. He's very courageous. 

He doesn't mind speaking out about his ideas, even though they're often 

unusual and not accepted, especially by his scientific colleagues. But 

he's also a very private sort of person. He's not someone who's easy to 

talk to. He tends to figure things out for himself without discussing 

them with other people. He makes decisions and when he tries to put 

them into effect, it often gets him into trouble. He's quite an 

isolated, I would say a lonely, type of person; I don't think he feels 

lonely, but that's the way he is. You don't just go in and sit down and 

chatter with Bob Sinsheimer. He writes very well. He seems to be in an 

awful lot of trouble now as chancellor at UC Santa Cruz because of his 

lack of political skills. I mean, a man in the position he's in has to 

know how to get people to go along with him, and Bob is just inept at 

this. So he's got himself in a lot of trouble that probably he could 

have avoided if he'd had the right skills. I still see him from time to 

time. When there's a University of California board meeting down here 

he often comes over to Caltech and drops in. But I don't envy him. 

[Laughter] 

Prud'homme: It's a terrible job, being the head of a college. 

Horowitz: Yes. especially if the college is a small one that needs 

money. And Bob is a scientist, and the tradition at Santa Cruz is not 

scientific. 

Prud'homme: On the subject, can you compare DuBridge, Brown and 

Goldberger for me, as presidents? 

Horowitz: Well, everybody loved DuBridge, as far as I can tell. He was 

extremely popular, and still is. Whenever he shows up he always bas a 

crowd around him, shaking his hand and wishing him well. When Brown 

came in, it was quite controversial because he had been Secretary of the 

Air Force during the Vietnam War. And there were really serious debates 

among the faculty whether he should be invited to be president of 

Cal tech. 
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Prud'homme: Did the faculty have much say in whether he was? 

Horowitz: Well, I don't know whether they had a formal say. I do 

remember that there was enough question about him so that Christy--1 

guess it was Christy who was Acting President at the time--arranged to 

have meetings in the different divisions for Brown to go to and explain 

himself. I remember his coming over to biology for people to find out 

what he was like and how he responded. 

Prud'homme~ Was he successful at that? 

Horowitz: Well, he was successful enough so that he was appointed. And 

I got to like him. I knew him when I became executive officer and 

especially the year I became acting chairman and later as chairman. I 

remember, the first thing he did when he came in. he really started a 

controversy. I guess a new president wants to do something to announce 

his presence. Like DuBridge increased faculty salaries the day after he 

got in. [Laughter] Harold Brown got the idea from somebody--I don't 

know from whom--that Caltech needed women students. And the quick and 

easy way to get them was to join forces with Immaculate Heart College. 

Have you heard about this? 

Prud'homme: No, I hadn't heard that. 

Horowitz: Oh, it's historic. [Laughter] Immaculate Heart is a small 

Catholic girls school over in Hollywood. It's amazing how much support 

he had for this among the faculty. I know Christy supported it, 

But of all the schools to buy! Some of us were just absolutely 

outraged. I can remember spending a day over there with a group of 

other faculty interviewing the president of Immaculate Heart and some of 

the teachers to find out what kinds of people they were. Anyway, it 

turned out to be sufficiently unpopular for Harold to realize it 

wouldn't fly, although he did have much more support than I would have 

ever dreamed possible. It's just amazing to me, how naive some of our 

colleagues are. Anyway. I thought that was a bad sign. But he's very 

smart. I like him, and I don't want to criticize him. but he was never 
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a Lee DuBridge. I think basically Harold is a problem-solver; he's a 

technician. I can't think of anything he especially did for Caltech, 

except to run it. He's extremely smart, but I don't think he has 

vision. And I think that's why he didn't mind being Secretary of the 

Air Force during the Vietnam War. or later Secretary of Defense. 

Because for him, these are socially useful activities, or at least 

socially approved activites, that need smart people to solve problems, 

and he's good at that. 

Goldberger is more like DuBridge; he's very personable and easy to 

get along with. I must say I like him very much. He's gotten himself 

into a few tight spots. I think the trouble he's gotten into is that he 

says yes too readily. He's very informal; he's really not built to be 

in the kind of position he's in, where you have to be careful of what 

you say. Now Harold was extremely careful. And I think Lee was 

careful, too, about what he said. He didn't often get himself into 

trouble. 

Prud'homme: But you probably weren't aware that he was being careful, 

whereas with Brown you were. 

Horowitz: That's right. Brown just wasn't as talkative; and he isn't 

as well-spoken as Lee or as Murph Goldberger either~ for that matter. 

But Murph tends to ignore the institutions that are built up around him 

to make decisions and give him advice and not make missteps. He tends 

to say yes to whoever goes into his office and talks to him, because 

he•s a nice guy. He's much more of a professor than an administrator; I 

think that's why he gets into trouble. But I like him very much, and 

his attitude on disarmament is extremely good, in spite of this trouble 

that he's had over the Arroyo center and this latest •... 

Prud'homme: He's not lacking in courage, which is nice. 

Horowitz: He's courageous. He's probably a little too relaxed in going 

ahead with things, so he should be more careful. 
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Prud'homme: How much would you say the biology department has changed 

in the last twenty years? And what have been its ups and downs? 

Horowitz: Well, the big change is the expansion in neuroscience. And 

the changes in genetics--molecular genetics is now ruling the roost. 

Molecular genetics and neuroscience are the two big things going on now. 

Prud'homme: Did Caltech ever want a medical school? 

Horowitz: Oh, yes. there was a move to have a medical school, and the 

present chairman of biology. Lee Hood, was very actively involved in 

that. It was during Sinsheimer's chairmanship. Sinsheimer. I believe. 

was very much in favor of it. But there was a lot of opposition from 

the biology faculty to it. 

Prud'homme: Why? 

Horowitz: Well, because it departed from the tradition of Caltech as a 

school for basic science. And medical schools are cannibals when it 

comes to money. They consume all the money. They require enormous 

faculties. and you need nurses and hospitals and technicians--a vast 

support system. And it would be a distraction. I remember Max Delbruck 

was strongly opposed to it. I would say most of the faculty were 

against it. Lee [Rood] was in favor of it and Sinsheimer was in favor 

of it. That's all I can remember now, but it was an issue. • • Let's 

see, there was at least one trustee--it might have been Norton 

Simon--who funded a study that made it possible for the faculty to 

invite people in and talk to them on this subject. get advice, and so 

on. But eventually it petered out. 

Prud'homme: What do you think of the current state of the Institute? 

And where do you think it should go? 

Horowitz: I think it's fine the way it is. I think as long as it stays 

on top of the most exciting developments in science, I will be happy 

with it. 
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Prud'homme: You don't feel that it slid in prestige? 

Horowitz: No, not at all, I don't think so. I think as long as it 

maintains high standards for the admission of students and high 

standards for appointment of new faculty we will be fine. • • The 

questions are complex: things like should we have a medical school. and 

there was also a move afoot to have a psychology department--Roger 

Sperry was involved in that and Murray Cell-Mann. And there was a group 

of rebels in the faculty that thought that psychobiology was such a 

unique and separate field of science that it deserved its own division. 

And there was also a move to expand the humanities. Max Delbruck was 

very strong on that; he thought we should have more humanities, 

anthropology, especially. I looked at all these things over the years. 

and I 1 ve never been convinced that Galtech would be better with them. 

Well, I'm sure that in the case of psychobiology, it would have been a 

terrible error. because psychobiologists who become divorced from basic 

science tend to become mystical. I think the great development of the 

future in biology is going to be the absorption of psychobiology into 

molecular biology. I think that to build a bridge between molecular 

biology or basic chemical biology on the one hand and psychobiology on 

the other is the great goal for the future of this division. I think 

that's where this division should focus. It'll be very important when 

it comes. 

Prud'homme: You just finished a book. 

Horowitz: I'm finishing the book. I actually have drafts of all the 

chapters now. 

Prud'homme: What's it about? 

Horowitz: It's about the search for life in the solar system. And Mars 

is the main character. I have a publisher, W. H. Freeman. I should be 

working on the glossary, which is easy, but doing the illustrations--l 

have some ideas for illustrations--1 don't look forward to that. But 
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the basic work is done. My contract is to have it finished by the end 

of this year, and r•m sure 1•11 meet that deadline. 

Prud'homme: You have received many honors and awards. You're a member 

of the National Academy of Sciences. You received a NASA Public Service 

medal. 

Horowitz: Yes. And the American Academy of Arts and Sciences. 

Prud'homme: Do any of them mean anything special to you? 

Horowitz: Well. I did enjoy getting into the National Academy of 

Sciences. When my wife was able to go with me, I used to enjoy going to 

the meetings; she enjoyed it as much as I did. Socially, they're 

wonderful. [Laughter] You meet all your old friends and have a good 

time. But I haven't been to an Academy meeting since she fell sick. 

Prud'homme: What are you most proud of in your work? 

Horowitz: Well, 1 think I'm most proud of two or three things. The 

Neurospora work that I did at Stanford in the early forties--or let's 

say through the forties, first at Stanford and then down here--that put 

the underpinnings in the one gene, one enzyme theory, I thought was 

important. Incidentally, the question is often raised whether it was my 

theory or Beadle's theory. I believe it was Beadle's. In fact, I think 

he used the words one gene, one enzyme first. But Dan Kevles has been 

asking me this now for a year. and I can't find any proof that Beadle 

said it first. And Dan says that it first appears in something that I 

wrote. He's been through all the papers and I accept his word for it, 

but I'm sure the idea came from Beadle. 

Prud'homme: Well, you're very gracious to give him credit. 

Horowitz: But the idea was so appealing to me and so obviously correct 

that it really unleashed me. I needed something like that to give some 
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direction to my laboratory work. It was a marvelously stimulating idea 

for me. 

Prud'homme: It must have been wonderful to have something like that and 

know that it's right and know that that's what you wanted. 

Horowitz: But no one else agreed. [Laughter] But anyway, I think that 

was scientifically the most important thing I've been involved with in 

my career. 

And then I think the Mars exploration is quite important. The 

conclusion of this book that I've nearly finished is that the only 

inhabited planet in this solar system is Earth, that there is no other 

life in the solar system. And this is all explained and put down in 

language that I hope is comprehensible to the general reader with an 

interest in science. I think this is a really important conclusion. 

Prud'homme: Because it 1 s a myth that dies hard. 

Horowitz: It's not only that, but beyond that. If we are the only 

inhabited planet in the solar system, and there's only one form of life 

on Earth--I mean, when you look at the composition of living creatures 

and see that they all have the same genetic system and they all operate 

on DNA and proteins composed of the same amino acids with the same 

genetic code, it's clear there's only one form of life--then we're all 

related. The origin of life may have happened only once, and it 

happened here and no place else in the solar system. Or if it happened 

elsewhere, it didn't survive. I think this is a conclusion of really 

cosmic importance. If people become aware of this, then maybe they'll 

be less inclined to destroy the planet. 

Prud'homme: ••• Might assume some responsibility for themselves. 

Horowitz: Right. So I think when it sinks in, when people become 

conscious of the fact that on all the planets around us, there's no 

other life, and that the Earth is really unique. Most importantly, 

we're the only planet that has liquid water on its surface--that's the 
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real key. I think. They may look at one another differently--not only 

treat the planet differently. but think of their foreign policies in a 

different way. So I think that is important. But this was less a 

personal accomplishment than the Neurospora experiments, where I was 

doing a lot with my own hands. But of course, even in the Neurospora 

work, I was by no means the only one; there were other people. too, very 

important. 

I've enjoyed writing the book, I must say. And another reason I 

wrote the book was not only to tell the story of the Mars explorations, 

although the history of this is so fascinating--1 mean, there's nothing 

that I know of in modern science like the history and ideas about Mars 

because they're so crazy. But aside from this, there's so much other 

irrationality, there's such a strong tendency toward irrationality in 

the world today. I sound like an old man complaining, but when you look 

at creationism in our country and fundamentalist religion everywhere, 

all over the world. and all these horrible religious wars, these 

bloodlettings over ridiculous religious convictions in the Middle 

East--the birthplace of religions--and Northern Ireland. . And the 

whole idea of exploring the planets to look for other life is a 

fundamentally rational kind of activity. And the attacks against the 

idea of evolution--! mean. our president is a self-declared creationist. 

I just felt that it was an added stimulus to write this book, to point 

out in language that I hope can be understood by educated people why 

it's absurd to think that evolution has not occurred or that the Bible 

can be taken as literal truth. The book I've written is very rational. 

There are two chapters on the origin of life. So the whole thing 

enabled me to say a lot of things I feel very strongly about. 
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