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INTRODUCTION
Elwood V. Jensen, PhD, Distinguished Professor and holder of the Wile Chair in Cancer Research at the University of Cincinnati’s Vontz Center for Molecular Studies is revered worldwide for his landmark discovery of estrogen receptors. This revolutionary research forever altered the understanding of how steroid hormones work, transformed the treatment of breast cancer, and opened the door to advances against thyroid and prostate cancers. As a result of his pioneering achievements, Dr. Jensen is widely considered the father of the nuclear receptor field.

Biographical Sketch

Dr. Jensen was born in Fargo, North Dakota in 1920. In 1924, his family moved to Springfield, Ohio, where he attended high school and college, graduating from Wittenberg College in 1940 with a major in chemistry. After a year of graduate study in chemistry at the University of Chicago, the ensuing World War interrupted his formal studies. He devoted the next three years to chemical warfare research and then a fourth year to research on synthetic rubber, where he made two discoveries in free radical chemistry. Even with the war work, he managed to finish his PhD in organic chemistry at the University of Chicago in 1944, under the direction of Morris Kharasch. With the help of Professor Kharasch, Dr. Jensen obtained a Guggenheim fellowship to learn steroid chemistry with Leopold Ruzicka at the Swiss Federal Institute of Technology in 1946. Returning to the University of Chicago in 1947, he joined the faculty of the medical school, where Charles Huggins was establishing the Ben May Laboratory for Cancer Research. In 1957, the Jensen laboratory devised an apparatus for labeling estradiol with carrier-free tritium, permitting the detection of one-trillionth of a gram. In the 1960s, Dr. Jensen used this apparatus to demonstrate that hormone action results from estrogens binding with an inactive form of a specific estrogen receptor (ER) protein, thereby, converting the ER to an active transcription factor. He then succeeded in finding the first antibodies to an estrogen hormone receptor. These discoveries had both diagnostic and therapeutic applications, and estrogen receptors were soon being used as markers of hormone responsive breast cancers. Dr. Jensen remained at the University of Chicago for most of his career, serving as Director from 1969 to 1982, and taking mandatory retirement in 1990. Upon retiring, Dr. Jensen spent one year as Scholar-in-Residence at Cornell University Medical College, nearly seven years as Humboldt Visiting Professor at the University of Hamburg, three years as Nobel and then STINT Visiting Professor at the Karolinska Institute in Sweden, and a half-year at the National Institute of Child Health and Human Development (NICHD) in Bethesda. In 2002, he came to the University of Cincinnati College of Medicine, where he is currently collaborating with Professor Sohaib Khan on the study of antagonistic-specific binding sites in estrogen receptors, which Dr. Jensen had previously discovered and shown to be responsible for the anti-estrogenic action of tamoxifen. For his discoveries, Elwood Jensen has received 27 national and international awards, including the Lasker Award for Basic Medical Research and the Koch Award from the Endocrine Society. He was elected to the National Academy of Sciences in 1974. Dr. Jensen has served as president of the Endocrine Society (1980-81), and on the councils of the National Academy of Sciences, the American Cancer Society, the National Institute of Child Health and Human Development, and the National Cancer Institute.
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World War II

Graduate training begins just as the United States enters the war—learning to be a pilot—flying for the Civil Air Patrol—making poison gas—hospitalized with poison gas inhalation. 
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On choosing the University of Chicago

Father’s influence—chemist Robert Morrison offers encouragement—research on synthetic rubber—war research with Morris Kharasch.
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Poison gas research stimulates an interest in biology and medicine

Working with toxicity—discoveries in synthetic rubber—a Guggenheim fellowship in Zurich, Switzerland.
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An alternative approach

Climbing the Matterhorn stimulates alternative thinking about seemingly insoluble research problems—Dr. Huggins begins forming the Ben May Laboratory—Morris Kharasch’s assistance at getting into Ben May--joining assistant professors Al Lehninger, Paul Talalay, and Guy Williams-Ashman at Ben May Laboratory.
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Discovery of nuclear receptors

Charles Huggins points out that fractions of a microgram of a hormone can have a profound effect on growth--enzymology and the state of the art in endocrinology—applying an alternative approach to the study of hormone action—labeling estradiol with Herbert Jacobson—using the facilities at Argonne National Laboratory—designing an apparatus for labeling and measuring estradiol with carrier-free tritium—confronting enzymatic dogma—on the complementary work of Bert O’Malley, Ron Evans, and John Baxter—fifty-year celebrations of the discovery of nuclear receptors—first paper presented in Vienna—on the initial lack of response—acceptance after eight years.
[22:30]












   7

Making antibodies to a steroid hormone receptor
Second application of the alternative approach—centrifugation and radioactive hormones—on patenting at the University of Chicago—Abbott Laboratories marketing of antibody kits—Abbott’s troubles with the FDA brings about the return of patents—starting up a biotech company headquartered at the University of Cincinnati.
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Diagnostic application of estrogen receptor assays



On ovariectomy as a treatment for breast cancer—Dr. Huggins performs the first adrenalectomy in postmenopausal women—developing an assay for the diagnosis of estrogen receptor-positive breast cancers.
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Tamoxifen


Collaborating with Craig Jordan on tamoxifen—two binding sites for antiestrogens—limerick about the innovation of medical treatments for breast cancer.
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Charles Huggins

Teaching Charles Huggins organic chemistry while learning physiology from him—on Dr. Huggins as a leader, pioneering surgeon, and Nobel Laureate.
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Director of the Ben May Laboratory
(1969-1982)

Dr. Huggins offers to resign and transfer directorship of the Ben May—applying organic chemistry to breast cancer—putting together chemistry, physiology, and medicine.
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V.
       University of Chicago (1988-1990)



 12
[42:15]














Returning to University of Chicago after a five-year leave of absence—wife’s acclimation to the United States and her career as a cabaret singer—assisting and advising young scientists at the NIH as a Fogarty Scholar—living next door to Enrico Fermi—mandatory retirement at age seventy—Alexander von Humboldt Foundation sets up a professorship in Hamburg.
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A wonderful year spent as Scholar-in-Residence—consulting and catching up on scientific papers. 
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Collaborating with Professor Heinrich Maass—following the lead of using estrogen receptors as a guide to selection of therapy—Alexander von Humboldt visiting professor.
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Recruited by Dr. Sohaib Kahn—a seven-month stay becomes a seven-year ongoing position—exploiting antiestrogens’ second binding site—demonstrating tamoxifen’s varying effects at different levels of concentration—the Wile Chair for Cancer Research.
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I. Family background and early years

Chappelle: 
Dr. Jensen, would you tell me a little bit about your family background, beginning with your grandparents?

     Jensen: 
Well, I’m Scandinavian. My mother’s great-grandfather came from Norway to North Dakota. One thing that’s a little interesting--or else I wouldn’t be here--he was a professional soldier. His regiment was with General Custer at the Battle of Little Big Horn, but he, luckily, was on a special mission that day of that battle. When he came back, everybody was wiped out. If that hadn’t happened, I wouldn’t be here. [laughs] On my father’s side they came from Denmark to South Dakota, and under the Homestead Act XE "Homestead Act" , my grandfather received about twenty-five acres, if he would develop it. The family farm is still there, I think. My cousin, the son of my oldest uncle, was running it for many years. We used to go there at Christmas time. So, North Dakota and South Dakota; I was born in Fargo, North Dakota XE "Fargo, North Dakota" . In fact, in January of 1920, they said it was fifty below. I don’t remember it myself. Fifty below, but you don’t feel it so much. It’s a dry [cold]. That’s my history: the Dakotas; moved to Minnesota when I was one; [and moved] to Springfield, Ohio XE "Springfield, Ohio" . My father came to be business manager of Wittenberg XE "Wittenberg College"  University--his business was his training--and he went to Saint Olaf College XE "Saint Olaf College"  up in Minnesota. In any case, I grew up in Springfield, Ohio XE "Springfield, Ohio"  from the age of four [and] went to high school and college in Springfield.

Life during the Great Depression

Chappelle: 
What was it like growing up during the Depression XE "Great Depression" ?

     Jensen: 
Well, it was a little bit strenuous, although it was better for people like faculty of universities, who in prosperous times they probably don’t do as well as the general public, but in hard times they [have it] probably a little more stable and do better. It did restrict things when it came to choosing a college to go to. There was no question I had to live at home--lived right by the campus and got a tuition reduction since my father was on the faculty. It was strenuous times.

Chappelle: 
What did your father do for a living?

     Jensen: 
My father was a professor of business administration XE "business administration" , came to Wittenberg College XE "Wittenberg College"  up in Springfield, Ohio XE "Springfield, Ohio" , to be business manager, as well as teaching a business course. So I grew up in Ohio from the time that I was four. It was a nice time to grow up. It was the Depression XE "Great Depression"  coming on a decade or so later. As I said before, it was easier on college and university faculty than it was on people out working in industry during the Depression XE "Great Depression"  in the thirties. But we all recovered. And I enjoyed it very much.

II. Wittenberg College (1937-1940)



At a smaller college, in a way I couldn’t have done--say in the Big Ten--I could play in different sports. I played intercollegiate XE "Wittenberg College"  tennis XE "tennis" ; I did boxing XE "boxing"  and Golden Gloves XE "Golden Gloves" --because I was tall and skinny. I did have a little problem because [years earlier] when I came to start [grammar] school, I already knew how to read. My mother had been a primary school teacher XE "teacher, primary school" ; she taught me to read when I was four. So when I came in they said, There’s no sense you going to the first grade, you can go right into the second half of the second grade. That made me younger than everybody--very shy because of being younger and socially immature. What got me out of this [shyness problem]: Golden Gloves boxing XE "boxing" . I was tall and skinny, and I [became] champion of the school. 

Chappelle: 
Was this in high school or college?

     Jensen: 
This was in college. There was a three-county tournament that they had between Dayton and Columbus, every Friday night for about three or four weeks. When I got two knockouts in a row and they held my hand up in front of three thousand people--this tall, skinny, immature Scandinavian from Fargo XE "Fargo, North Dakota" , North Dakota--it changed my whole life in terms of self-confidence. The next week I had a second match. The first time, the guy had dropped his head a little [gestures] and I hit him in the chin; the next one [the fighter in the next fight], he raised it a little, a different one there, [gestures] and he was out. Then I lost a close decision in the finals because there was a flu epidemic of 1939 XE "flu epidemic of 1939" . I recovered enough to go back and fight in the finals, but I lost a close decision--even though I had a fever, a temperature. My senior year I came up against someone who was quite good, and I lost a close decision to him. He went on and won the three-county, the state, the national, and turned professional XE "Golden Gloves" . So I’m glad I’m not getting hit on the jaw anymore. But it made a big difference in my self-confidence. So that’s a little of the background of why I was able to feel more self-confident than I had when I was younger.

Chappelle: 
What kind of a student were you at Wittenberg?

     Jensen: 
Oh, I was good. I was near or at the top of my class, both in high school and college. Even though I was a little younger than others, I was in a fraternity there, Alpha Tau Omega XE "Alpha Tau Omega" . With their support, I was elected president of my graduating class. That was a very nice thing for me--to be able to do that. I had a very good college experience. They XE "Wittenberg College"  had an excellent chemistry XE "chemistry" , as well as biology XE "biology" , department, and that set me up to go to graduate school at the University of Chicago XE "University of Chicago" .

III. University of Chicago (1940-1982)


World War II



I had just started [first year graduate school] when the war XE "World War II"  came. I did have a pilot license. They had a [United States Army Air Corps XE "United States Army Air Corps" ] program to train people [as pilots], but they didn’t want to alarm people that the war was coming, so they took both [sexes]: three girls and five boys. We went down to Dayton to Wright-Patterson Field XE "Wright-Patterson Field" . So I learned to fly and got my pilot license where the Wright brothers XE "Wright brothers"  did. [laughs] Just when we had about three hours more to go and the war was more immanent: no more girls, and you had to pass the Air Corps physical, which--I could pass the eye [exam] for private license, but I couldn’t pass the Air Corps eye [exam]. So I finished out my license, but I could not get in the Air Corps XE "United States Army Air Corps" , which I wanted to do. But I did fly on Sundays for the Civil Air Patrol XE "civil air patrol"  in these little planes, learning to both drop things and pick things up from the ground. And those who could take time off could go on the coast and look for German submarines because these little planes went slower and [had various advantages]. I didn’t have time for that because I had to train in the chemical warfare XE "chemical warfare"  service, and I spent three years making poison gas XE "poison gas"  novel. The Germans were way ahead of us from World War I XE "World War I" , and we weren’t going to use it unless they did, and luckily they didn’t. We [researchers] had some pretty bad things [happen to us]. I spent two sessions in the hospital; I had a little bit of [poison gas] inhalation. But in any case that was my war experience. 




   On choosing the University of Chicago

Chappelle: 
Before the war you were at the University of Chicago.

     Jensen: 
I went up there in 1940, and the war came in '41. 

Chappelle: 
Why did you choose to go to the University of Chicago XE "University of Chicago" ?

     Jensen: 
My father had taken some courses there, and he thought highly of it. But a man by the name of Robert Morrison XE "Morrison, Robert T." , who wrote the best-selling Organic Chemistry XE "Organic Chemistry (Morrison)"  book--he was the best man at my wedding, and I was at his [laughs]--he had gone up a year before, and he was an excellent student. It was partly because of his encouragement to come there [that I went]. It is a good school, and I’m glad I did. The war experience, of course, made it unique. And then, after the fall of Germany, they didn’t worry about poison gas because the Japanese didn’t have it; so then we switched over to a synthetic rubber XE "synthetic rubber"  project. These [war projects] were all in our chemistry XE "chemistry"  department and were going on under the professor that I got my degree from, Morris Kharasch XE "Kharasch, Morris" . I worked on poison gas XE "poison gas"  for six years until 1946.



Poison gas research stimulates an interest in biology and medicine

Chappelle: 
What research did you do on poison gas?

     Jensen: 
[The goal with] poison gas was to get new and more toxic agents and [make them] less detectable. As I tell my German-Swiss wife, to drop on you and your family. [laughs] But they didn’t use it. The Germans could have won World War I XE "World War I"  with their diphosgene XE "diphosgene"  in 1916. But [the German leaders XE "World War II"  of the time had the attitude of], Who were these professors to tell us how to fight a war? War is fought with bullets and bombs. So they didn’t follow-up on the Battle of Ypres XE "Battle of Ypres" . They could have gone right through to Paris before we got in the war XE "World War II" . Anyway, that’s all history now. But the idea of working with toxicity and that kind of thing got me more interested in biological things: what makes something toxic XE "poison gas" . I was a little too old to go to medical school then because I had two children. I had made a couple of discoveries that were quite important in organic chemistry XE "organic chemistry"  on the synthetic rubber XE "synthetic rubber"  project that enabled my professor to get me a Guggenheim fellowship XE "Guggenheim fellowship"  in 1946 to go to Zurich, Switzerland and learn the chemistry of steroid hormones. 



An alternative approach



So I went [to study steroid chemistry with Leopold Ruzicka at the Swiss Federal Institute of Technology] with my Ohio-born wife, Mary, XE "Jensen, Mary"  and we had a wonderful year in 1946-47, and while I was there two things happened. One was there was a student from Colorado, who was an undergraduate there in Zurirch. He was an expert climber, and he had a guide already lined up. A guide could take two people in these days; in the old days they took more. So he wanted someone else. I had promised my wife I wouldn’t try because I had no experience in climbing. [But] when you saw the Matterhorn XE "Matterhorn"  sitting all by itself--unlike most mountains that are just a peak in a ridge--it just fascinates you. So I started reading about it, and it was the last major mountain in Europe to be climbed. And why, when a novice could do it with the help of a guide, was it the last? Everybody was trying to do it from the Italian side--the Swiss and Italian border passes right over the peak--they wanted [to attempt to climb the side that] looks easiest. It turns out there’s one section in there that is impossible. So the experts couldn’t make it. An Englishman came over, who was an engraver, but mountain climbing was his hobby. He studied with binoculars and said maybe that side that looks just like a shear wall of rock--northeast face--maybe that’s not so difficult. So he and six others went up--that was their first climb--and on the way down the rope--there were seven of them--the rope broke between three and four, and four fell to their deaths. It’s still a very dangerous mountain because of landslides. Anyway, I was fascinated, and my wife released me from my promise that I wouldn’t try any [climbing]. It was the hardest physical thing I ever did, but I was twenty-seven years old and in good shape from tennis XE "tennis"  and boxing XE "boxing"  and judo XE "judo" --which I did, later.

Chappelle: 
It was harder than boxing?

     Jensen: 
It was different, but more strenuous XE "boxing" , yes. I had no experience. So we made it to the top. You started out and you went up about five hours and stayed overnight in a little inn. Then first thing, [come] four o’clock in the morning, you started out and got to the top by about eight. I was all set to spend a few hours up there. It was a wonderful view; you could see France, Italy, and Switzerland. But after a half hour, you better come down because the sun melts the snow [and causes] landslides. Just about as we were passing down, there was a landslide where we had been about an hour before and [gesture of being swept away]. Two days later two people were killed in such a landslide. So it’s a dangerous mountain; it isn’t hard for the expert, but hard for me. But the best thing it did for me was that it made me think about this idea of alternative approach XE "alternative approach" . People trying to do it the conventional way and couldn’t--even though it looked easier--and somebody tried something different and succeeded. Then while I was in Switzerland, Dr. Charles Huggins XE "Huggins, Charles" , who later won the Nobel Prize XE "Nobel Prize"  for his work on prostate cancer XE "prostate cancer" , was forming what became the Ben May Laboratory XE "Ben May Laboratory" . He was a professor and wanted three younger people. He wanted someone with organic chemistry XE "organic chemistry"  training interested in the medical school. My professor, Morris Kharasch  XE "Kharasch, Morris" , wrote to me and said, “Don’t take any jobs until you get back”--[this was] 1947--[because this is] “something I think you’ll be interested in.” Sure enough, I was one of three younger people: Al Lehninger  XE "Lehninger, Al"  who wrote the famous biochemistry textbook [Principles of Biochemistry], Paul Talalay XE "Talalay, Paul" , and Guy Williams-Ashman XE "Williams-Ashman, H. G. (Guy)" . This was the original Ben May XE "Ben May Laboratory" : one professor, three assistant professors. 



Discovery of nuclear receptors



When [Charles Huggins]  XE "Huggins, Charles"  showed me [that] just these fractions of micrograms would make the uterus in an immature female rat grow to eight times its size, it fascinated me as to how such tiny amounts of hormone could do this. The thinking at the time was it did it by interacting with enzyme systems XE "enzymology" --oxidized by one and reduced by another. But there were hormones like diethylstilbesterol that couldn’t undergo this oxidation-reduction XE "oxidation-reduction" . So we took the alternative approach XE "alternative approach" , not what does the hormone do to the tissue, but what does the tissue do with the hormone. To do that with these low doses--which is meaningful if you’re working in physiological amounts--we had to have something that could be detected in physiological amounts. And the estrogens XE "estrogen"  are very low--of all the hormones--tiny amounts. So my colleague Dr. Herbert Jacobson XE "Jacobson, Herbert" , who was there as a postdoc and [inaudible]--and who is sitting in the room now--he and I decided we would label the estradiol XE "estradiol"  hormone with carrier-free tritium XE "tritium" . We couldn’t bring that amount of radioactivity into the chemistry XE "chemistry"  department--into the medical school of the university, but luckily we were six miles away from the Argonne National Lab, XE "Argonne National Laboratory"  where the plutonium bomb XE "plutonium bomb"  was developed by Enrico Fermi XE "Fermi, Enrico"  and his colleagues. So they had the facilities, so we made--Dr. Jacobson XE "Jacobson, Herbert"  and the laboratory together--designed the apparatus; we could measure the uptake. We made estradiol XE "estradiol" , labeled [such] that we could find a trillionth of a gram. You really needed the billionth if you were going to get a meaningful result. So we found that nothing happened to it, and that was heresy. It took about eight years before people accepted this. A second hormone with Bert O’Malley XE "O’Malley, Bert"  and progesterone XE "progesterone"  showing, in that case, the same [thing]: it bound to the protein, activated to become a regulator of gene transcription XE "transcription" --RNA synthesis XE "RNA" \t "See ribonucleic acid (RNA)" 

 XE "ribonucleic acid (RNA)" --and without itself being changed. So the steroid hormones--and thyroid hormone XE "thyroid hormone"  was third with [Ron Evans XE "Evans, Ron" ] and John Baxter XE "Baxter, John"  in California. Those were sort of the models for, now, forty-nine different regulatory substances--all that bind to a protein without any chemical changes themselves and activate it to stimulate transcription XE "transcription"  or RNA XE "ribonucleic acid (RNA)"  synthesis, specifically. So that’s the history. We showed that the action was in the nucleus. The receptor XE "estrogen receptor (ER)"  is extra-nuclear, then the hormone activates it; it moves in the nucleus and binds in the gene. So these are called nuclear receptors, XE "nuclear receptor (NR)"  and that’s what we’re talking about today. It acts in the nucleus: it’s extra-nuclear to start with, until the hormone activates it to bind. So that started a whole new thing fifty years ago, and they’ve had lots of celebrations; this year is fifty-one. But in Shanghai and Stockholm they had all this celebration of fifty years of nuclear receptors XE "nuclear receptor (NR)" . It was a surprise to me [that] they invited me there; I didn’t realize they were going to have a two-day symposium in Shanghai. It’s been a very good year for professional success and a very bad year for physical performance. [laughs]

Chappelle: 
When did your paper and presentation on this come out?

     Jensen: 
Well, the first paper was in Vienna in 1958, and only five people [were] in the room because no one was interested in what we had had in our abstract.

Chappelle: 
What were they interested in?

     Jensen: 
Enzymes XE "enzymology" . The 1950s were all--biochemistry XE "biochemistry"  was largely enzymes. Steroid hormones and especially transcription XE "transcription"  hadn’t become fashionable [and wouldn’t become so] until the sixties and seventies.

Chappelle: 
How did you feel when only five people showed up for your talk?

     Jensen: 
It didn’t bother me; I was enjoying so much being in Vienna. [laughs] The first paper [was published] by Dr. Jacobson XE "Jacobson, Herbert"  and me together in 1960, but 1962 was the major paper, which was called “Basic guides to the mechanism of estrogen XE "estrogen"  action, XE "Basic guides to the mechanism of estrogen action" ” and that was a so-called citation classic in terms of the number of people that referred to it. So 1962 was really the thing that set people off when this citation classic of Herb Jacobson XE "Jacobson, Herbert"  and me [was published in] the Proceedings of the National Academy of Sciences XE "Proceedings of the National Academy of Sciences" . 

Chappelle: 
When you published that paper how much criticism did you get?

     Jensen: 
Criticism was less by '62; it was about '66 or '68 when Bert O’Malley XE "O’Malley, Bert"  showed progesterone XE "progesterone"  followed the same thing, and the next year Ron Evans XE "Evans, Ron"  and John Baxter XE "Baxter, John"  showed thyroid hormone XE "thyroid hormone"  followed the same thing. But still the diehard biochemists said, Where are the enzymes? Our head of biochemistry XE "biochemistry"  at the University of Chicago, he XE "University of Chicago"  pooh-poohed the whole thing, “You haven’t shown any enzymes.” Well, in the sixties and fifties, enzymology XE "enzymology"  was the big thing. But all of this was alternative approach XE "alternative approach" , doing something differently, what the tissue does with the hormone. It goes back to the Matterhorn XE "Matterhorn" . 

Chappelle: 
How long did it take to get accepted?

     Jensen: 
It took about eight years to be generally accepted, and then it started to flourish. Especially as these other agents came into the field, the other steroid hormones and thyroid hormone XE "thyroid hormone" --what the whole forty-nine are today, I don’t know; they’re not steroid hormones, but the regulatory agents follow the same pattern. 



Making antibodies to a steroid hormone receptor



The idea of alternative approach XE "alternative approach"  had another important application, and that is, when we had the receptors, XE "estrogen receptor (ER)"  the immunochemists XE "immunochemistry"  tried to make antibodies XE "antibodies"  to it, so they could use immunochemical reagents with the antibodies to measure and study the receptor XE "estrogen receptor (ER)" . And nobody could get--by conventional techniques--any antibodies. In fact, it had been proposed that maybe estrogen XE "estrogen"  is so generally in lower amounts anyway, even in the target tissue--those that make the ovary XE "ovaries"  and where it acts--that maybe it’s to some extent in all tissues, so maybe it’s not immunogenic: it’s not recognized as a foreign protein. But we, with this idea of alternative approach XE "alternative approach" , and having had experience in studies using centrifugation XE "centrifugation"  of sucrose gradient--where you have a grade of sucrose with low concentration at the top and higher at the bottom and then you spin it in a centrifugal field, and the bigger the molecule the farther it goes--we thought, Maybe, because the whole concentrations of estrogen XE "estrogen"  are so low, maybe you form immune complexes, but they don’t precipitate. So we can use the radioactive hormone as a marker for the receptor XE "estrogen receptor (ER)" , and then if we have an antibody it will--it worked like a charm. We were able to get several antibodies XE "antibodies" --with my student named Eugene DeSombre, XE "DeSombre, Eugene"  first, and then more recently with Geoffrey Greene XE "Greene, Geoffrey" , who’s still there; he’s associate director of the Ben May, XE "Ben May Laboratory"  now--both polyclonal and then monoclonal. So we could measure and study the receptor XE "estrogen receptor (ER)"  with the antibodies XE "antibodies"  and that added a whole new field, a new aspect to the whole field. The University of Chicago XE "University of Chicago" , which hadn’t allowed patents XE "patents"  for many years because an earlier president thought they were not compatible with academia: you shouldn’t patent anything. Then they began to wonder--the dean and that--We’re missing out on all these discoveries like vitamin D XE "vitamin D"  in Wisconsin, which brings in lots of income, so maybe we should be able to patent XE "patents"  things. Of course, this thing with the hormones isn’t a real big field, but it’s one of the very early patents XE "patents" --belonged to the university because that was the law at that time, and they assigned it to Abbott Laboratories XE "Abbott Laboratories" ; they marketed our kits for twenty years. Then they ran into some problem with the FDA for something entirely different, and they had to take all their products off the market. So Abbott XE "Abbott Laboratories"  gave us back our antibodies XE "antibodies" , and we’re just in the process now of starting a little biotech company in--the University of Cincinnati XE "University of Cincinnati"  is the headquarters to get this back to the clinics and patients who need it. So I hope now that it will be available again after the last six or seven years. This is certainly the best way to measure receptor XE "estrogen receptor (ER)"  in breast cancer XE "breast cancer" . So this is all the background.


Diagnostic application of estrogen receptor assays



And the last aspect of ours that I told you about: discovering the receptor XE "estrogen receptor (ER)" , making antibodies XE "antibodies"  to it, and the last was applying this for the breast cancer XE "breast cancer"  patient. It had been known way back to the 1890s that some patients--before they knew what the hormones were, but this was a very clever aspect--Herb [Jacobson]  XE "Jacobson, Herbert"  will remind me of the name of the man in London who did this in the 1890s. He took the ovaries XE "ovaries"  out of premenopausal women: he noticed that in premenopausal women there was some relation between the ovary XE "ovaries"  and the breast cancer XE "breast cancer"  because in the menstrual cycle, XE "menstrual cycle"  as more or less hormone is being made, the breast cancer XE "breast cancer"  would grow and recede. In those days, they didn’t find the breast cancer XE "breast cancer"  very early, so they were usually pretty big cancer masses. And they would grow and recede during the menstrual cycle XE "menstrual cycle" . And they knew--the estrogens XE "estrogen"  hadn’t been discovered yet; that didn’t come till the 1920s--but XE "ovaries"  they knew that the menstrual cycle XE "menstrual cycle"  had something to do with the ovary XE "ovaries" , and so they figured if you took the ovaries XE "ovaries"  out--today you probably couldn’t have done it; they’d say, How do you know it’s going to work?--they found that some, but not all, of the patients got remarkable shrinkage of their cancer. Then the [inaudible] discovered what estrogens XE "estrogen"  were and all that. But the standard procedure for premenopausal women was [to] take out their ovaries XE "ovaries" . And Dr. Huggins XE "Huggins, Charles"  strayed over from his urology XE "urology"  and prostate cancer XE "prostate cancer"  to do the first adrenalectomy XE "adrenalectomy" --because in the postmenopausal woman that’s the source of the estrogenic hormone XE "estrogen"  because the ovary doesn’t function anymore--and found that again about one out of three patients would respond and two out of three didn’t. So it occurred to us that the assay XE "estrogen receptor (ER): assay for" --if they are going to respond to the hormone, they must be using it. So it must have receptor XE "estrogen receptor (ER)"  there. Maybe those that didn’t respond have learned to escape from the hormone dependency of the original breast tissue, and so they get along fine and don’t need the hormone. It worked fine. Two thirds of them, they were having their adrenals taken out or the ovaries XE "ovaries"  out, and there--once you take them out you can’t put them back--that’s two thirds of the patients. Of the other third, nearly all--not quite all--but they would have nice remissions even though it may be a widespread cancer; it would just shrink if you deprive it of the hormone [that] it needed [in order] to grow. So that was being used by studying how much receptor XE "estrogen receptor (ER)"  is there by binding the radioactive hormone. Then when we had the antibodies, XE "antibodies"  that was a much more effective and informative technique: use the immunoassay XE "immunoassay"  to measure the hormone, and also use the staining in so-called immunocytochemistry XE "immunocytochemistry"  to see if there are any cells--because many of the cancers, you know, are mixed population--see if there is any population of cells without the receptor XE "estrogen receptor (ER)" , which you might get a partial remission, not a good one. So it enabled the clinical people to diagnose and select treatment for cancer XE "breast cancer"  that was not possible before. So those three things then: discovery of the receptor XE "estrogen receptor (ER): antibodies to" , antibodies XE "antibodies"  to it, and then being able to--especially using the antibodies for the best measurement technique to aid the clinician in his selection of therapy and cancer management. So these were three things that I’ve won twenty-nine major awards for now, and it has been very nice--including the Koch Award of the Endocrine Society XE "Endocrine Society: Fred Conrad Koch Award of" . So that’s sort of a summary of the history of all this. But the idea of alternative approach XE "alternative approach" , coming from the Matterhorn XE "Matterhorn" , it was sort of a background of all of it.



Tamoxifen

Chappelle: 
To what extent did you participate in the development of tamoxifen XE "tamoxifen" ?

     Jensen: 
Tamoxifen XE "tamoxifen"  [is one of] this group of triphenylethylene XE "triphenylethylene antiestrogens"  antiestrogens XE "antiestrogen"  that will prevent the action [of a steroid]. All the other treatments of preventing the hormone from either being made or being there [do so by] taking out the factories in there; [tamoxifen] and this class of compounds prevents the action [of steroids by biochemical-medical means]. This had been discovered, I think, by one of the pharmaceutical companies XE "pharmaceutical companies" . So Craig Jordan, XE "Jordan, Craig"  who was then at Northwestern University--right there in Chicago XE "Northwestern University" --we had a lot of collaborative work to show that tamoxifen XE "tamoxifen"  would do what taking out the ovary XE "ovaries"  would do: it would prevent the action at the target level. So that in one case you would have prevented the factory [by surgery, in the other through medication]. Then later, we showed that tamoxifen XE "tamoxifen" --and this is rather interesting--at low levels acts like estradiol: XE "estradiol"  it simulates; but at higher level, it inhibits. Craig Jordan and I worked together on this, and we’ve continued this now at Cincinnati XE "University of Cincinnati" . These antiestrogens XE "antiestrogen"  have two binding sites: the stronger one is the same as estradiol, and so they compete for this and you get stimulation from tamoxifen XE "tamoxifen"  at low levels--just like estradiol XE "estradiol" . But at a higher level, it binds to the secondary site, or weaker [site], and then that puts the receptor XE "estrogen receptor (ER)"  out of business. So Craig XE "Jordan, Craig"  and I were responsible for getting people to switch from surgical treatment to medical 



treatment. And we used to go and talk about it. There’s a little poem that I had composed:

A lady with growth neoplastic

Thought castration was just a bit drastic

She preferred that her ill

Could be cured with a pill

Today, it’s no longer fantastic



That always went over big with lectures. [laughs] There are some [cancers] that don’t respond even though they do have receptors XE "estrogen receptor (ER)" --two thirds of them don’t respond--but you don’t have to see if they’re going to respond or not; you can know right away [that] these should be put on chemotherapy because they’re not going to respond. They don’t have receptor XE "estrogen receptor (ER)" , so you don’t have to wait six to eight months--all that time the cancer’s growing. So it has really increased the efficiency and the knowledge for the cancer treatments. So that’s sort of a summary of the whole thing here from the endocrine standpoint. 



Charles Huggins

Chappelle: 
I want to ask you about the time you became director of the Ben May Laboratory, but before getting to that I’d like you to talk about Charles Huggins XE "Huggins, Charles"  and what it was like working with him when you first came back [to the University of Chicago].

     Jensen: 
Oh, he was great. Of course, my professor in chemistry XE "chemistry" , Morris Kharasch XE "Kharasch, Morris" , had recommended me [as] an organic XE "organic chemistry"  chemist [in] training, who was interested in [medicine and physiology]. [Huggins] already had Al Lehninger XE "Lehninger, Al" , the biochemist XE "biochemistry" , lined up. And then Paul Talalay XE "Talalay, Paul" , who came later from Hopkins, was more a physiologist XE "physiology" . But he, himself [Huggins], always was sorry he hadn’t studied more chemistry. Here he was--won the Nobel Prize XE "Nobel Prize" --he was a urologist XE "urology" , but he had a great regard for organic chemists, wished he knew more organic chemistry. So I taught him some organic chemistry XE "organic chemistry" ; he taught me some physiology XE "physiology" . And it was his showing me how the small amounts of estrogen XE "estrogen"  would make the uterus grow in the female rat that got me interested. So he was very, very supportive all along, and a very smart man, of course. He won the Nobel Prize XE "Nobel Prize"  for taking out the testes for prostrate cancer, an analogy of taking out the ovaries XE "ovaries"  for breast cancer XE "breast cancer" . It’s taking out the testes XE "testes"  for prostate cancer because most prostate cancers--unlike breast cancer--only a about one third or less are hormone dependent; about eighty-five to ninety percent of prostate cancers XE "prostate cancer"  depend on testosterone XE "testosterone"  for their growth. So he took off the testes XE "testes"  and it cured, so that’s how it went. He was interested in breasts, XE "breast cancer"  as well, and was very helpful, so I enjoyed being there, and he was good to me. 



Director of the Ben May Laboratory (1969-1982)



Then when--I think it was Dartmouth XE "Dartmouth University" --wanted me to come up and start something like the Ben May Laboratory: XE "Ben May Laboratory"  an interdisciplinary cancer research unit modeled after the Ben May. And that appealed to me, having being born in North Dakota. But Huggins XE "Huggins, Charles"  said, “Oh, I really want you to stay here.” This indicates what a nice guy he was. He had been the founder and the first director; he said, “I will keep my professorship and I will continue to work in the clinic and laboratory, but you can take over as my successor. I’ll resign as the director.” So I became--1968 that must have been.

Chappelle: 
Nineteen sixty-nine.

     Jensen: 
Nineteen sixty-nine. I became director. He still was there and was also supportive. And that was a very nice place to be, the Ben May XE "Ben May Laboratory"  Lab and in the medical school, right across the street from the chemistry XE "chemistry"  department--there in Chicago XE "University of Chicago"  they’re together. So we had a lot of interaction and students could get their degrees in chemistry as well as biochemistry XE "biochemistry"  and physiology XE "physiology"  or MDs. 

Chappelle: 
What were your goals when you took over the directorship?

     Jensen: 
Well, it was to apply organic chemistry XE "organic chemistry"  for the basis of--particularly breast cancer XE "breast cancer"  because I’d already started on that and estrogens XE "estrogen" . I wanted to have a place where people could come and learn to know about both chemistry XE "chemistry"  and physiology XE "physiology"  and medicine and put the two together. I think that was successful and I enjoyed it very much. And the medical school being right across the street from the chemistry XE "chemistry"  building was an advantage, too. In any case, I think I contributed to hiring some good people in my time there. Now, why did I leave? 

IV. The Ludwig Institute for Cancer Research, Zurich,  

       Switzerland (1983-1987)



Well, the Ludwig Institute XE "Ludwig Institute for Cancer Research"  wanted me to come to Zurich to be the worldwide director of the Ludwig Institute that supports this foundation for cancer research, and so they had wanted me to come to help them. They had nine branches around the world, and they wanted to expand. I was happy there at Chicago XE "University of Chicago" , however, Zurich was my late wife’s favorite city--she grew up and was born in Springfield XE "Springfield, Ohio" , Ohio--she was there in Switzerland at the time of the Matterhorn XE "Matterhorn" . So this gave her a chance to get back to Switzerland for this five years. And that was still my favorite city, too. And I thought I could be helpful for them. And that was quite an attractive thing, financially. It was a very pleasant five years. When I came, there were nine branches. We formed, I guess, six new ones and closed one. And when we left [there were] fifteen. There were two in Australia--we’d go twice a year to each one [and] always travel first class because we want to function the next day, you know. We started a new one in São Paulo. So we had Singapore Airlines XE "Singapore Airlines"  to fly through to Australia--and that was the best in the world, and I think still is--go overnight to Singapore XE "Singapore Airlines" , enjoyed first class, have a four-hour intermission there, private swimming pool for first-class passengers for that four hours, take a shower and a swim, and go on to Sydney. We formed a second one in Melbourne then; we formed two new ones in Stockholm, one in Toronto. So, that was a challenge: to form new ones in the model of the Ben May XE "Ben May Laboratory" . The only sad thing is, my wife--I knew she had a little bit of a dysphasia in her circulatory system--never had a heart attack or anything. We had a place to live there. She XE "Jensen, Mary"  was so happy looking forward to going back her favorite city, had her first and only heart attack, and died happily, knowing she was going to her favorite city--in 1982, this was--after forty-one years of marriage. So I went alone and in 1983 met a very nice German-born Swiss citizen, who was in Switzerland. And even though she’s nineteen years younger, we had many things in common, especially horseback riding--a marvelous horseback rider--but just a nice person. We were married in a little chapel on the hill in the Alps, and I finished the last four years there. Then I brought her back to the United States. I thought maybe Chicago would be a little rough coming in from Switzerland, although I enjoyed it very much. I had a chance to go to the NIH for the last seven or eight months--on the way--so we spent time [in Maryland and Washington, DC]--of course that was a wonderful place for horseback riding; she went three times a week, and I went once. By the time we left, we were both jumping three feet. 

Chappelle: 
Before we leave [your time as] director of the Ludwig Institute, and you were setting up all these models based on the Ben May--

     Jensen: 
Sort of based on the Ben May XE "Ben May Laboratory"  experience; we had both clinical and basic science; yes?

Chappelle: 
Were you doing research at the same time?

     Jensen: 
No. I was just helping them do research.

Chappelle: 
Okay.



V. University of Chicago (1988-1990)
     Jensen: 
It was for five years. I was on leave of absence from Chicago XE "University of Chicago" . I had to give up being director at Chicago for that time, but I still had my professorship there. So we were coming back to Chicago, then, but we spent the six or seven months at the NIH XE "National Institutes of Health (NIH)”  to get her indoctrinated into the country and went on to Chicago. But she liked them both very much, and she now has come to--she’s a cabaret singer and is a big hit in New Orleans and in Chicago--the cabaret type of thing that Marlene Dietrich XE "Dietrich, Marlene"  introduced after World War I XE "World War I" . Her major clientele is in the Hamburg area, and we have a house in Hamburg. If I do retire some day, we’re going to move to Zurich. 

Chappelle: 
What did you do at the NIH?

     Jensen: 
She took care of me, and I studied there. I didn’t have time to do a lot of research, but I mostly helped the young people and advised them during that seven months. Then we went back to Chicago XE "University of Chicago" , moved in right next door to Enrico Fermi, had a nice couple of years [inaudible] him. Then I had to retire at age seventy, which at that time they had retirement age at states--that went out in 1993. So that’s when the Alexander von Humboldt Foundation XE "Alexander von Humboldt Foundation"  was going to set me up for a professorship in Hamburg, but it took about a year. 



VI. Cornell Medical School (1991)


Then we went to New York and lived at Cornell Medical School XE "Cornell Medical School"  [as Scholar-in-Residence]--lived right there on that same corner where Rockefeller University XE "Rockefeller University" , Memorial Sloan-Kettering XE "Memorial Sloan Kettering Cancer Center" , and Cornell Medical School XE "Cornell Medical School"  is. Had a wonderful year, especially my wife being an entertainer--Broadway and all that. So we had a nice year in New York, and then went for six years to Hamburg XE "University of Hamburg" .

Chappelle: 
Did you do any research while you were in New York?

     Jensen: 
A little bit. But mostly it was consulting and helping the young people, writing, catching up, and reading scientific papers. It was a nice year. And that commute was--we lived on the top floor of the Helmsley Tower XE "Helmsley Medical Tower" --come down in the morning thirty-five floors, walk across the street, and up to my office on the twenty-third floor. So my commute was like this [gestures]. Didn’t need a car at all in New York--although we had one. Anyway, it was a nice introduction. It was a little difficult--I don’t think I could have stayed thirty-four years in Manhattan the way I did at Chicago XE "University of Chicago" , but there are a lot of interesting things, of course, in there. So for the one year it was a wonderful experience. Then six years in Hamburg XE "University of Hamburg:Department of Obstetrics and Gynecology (OBGYN)" . Then I was going to retire.



VII. University of Hamburg (1992-1998)
Chappelle: 
What did you do in Hamburg XE "University of Hamburg:Department of Obstetrics and Gynecology (OBGYN)" ?

     Jensen: 
I did a lot of research with Professor [Heinrich] Maass, XE "Maas, Heinrich"  there. That was the second laboratory following our lead--to use the receptor XE "estrogen receptor (ER)"  as a guide to selection of therapy. It’s probably the best breast cancer XE "breast cancer"  unit in their OBGYN department in all of Europe. So I was in the OBGYN XE "University of Hamburg:Department of Obstetrics and Gynecology (OBGYN)"  department as the Alexander von Humboldt XE "Alexander von Humboldt Foundation"  visiting professor. Then I was going to retire.



VIII. Karolinska Institute, Stockholm, Sweden 




 (1999-2001)

 
Then the people in the Karolinska Institute, Jan-Åke XE "Gustafsson, Jan-Åke"  Gustafsson in particular, who had discovered a second estrogen receptor XE "estrogen receptor (ER)"  called ER-beta XE "ER-beta" --now is called ER-alpha XE "ER-alpha" --wanted me to come for one year to Stockholm and work in his research group. So it ended up [that] I went there for three years; we had about four or five new publications, together.

Chappelle: 
What were those publications on?

     Jensen: 
Mostly the form of estrogen receptor XE "estrogen receptor (ER)" --it has different [forms]. There’s ER-beta XE "ER-beta"  and a second one--and they act sometimes in concert but sometimes on different target tissues, so that expanded the whole field with two estrogen receptors XE "estrogen receptor (ER)" , two major estrogen receptors--ER-alpha XE "ER-alpha"  and ER-beta XE "ER-beta" . So I spent the three years in Stockholm and that was nice. 

Chappelle: 
Did having two receptors XE "estrogen receptor (ER): assay for"  have therapeutic or diagnostic implications?

     Jensen: 
Well, it wasn’t as revolutionary as ER-alpha XE "ER-alpha"  in the first place, but by measuring both of them together, you get additional information that makes you that much more ahead of the cancer. So most of the assays now are being done on both ER-alpha XE "ER-alpha"  and ER-beta XE "ER-beta" .



IX. University of Cincinnati Department of Cancer 



       and Cell Biology, (2002-present)


Then I was really going to retire. And then Professor [Sohaib] Kahn XE "Kahn, Sohaib"  from the department--then it was called Anatomy and Cell Biology; with my coming in, it increased the interest in cancer and all that, so now it’s called Cancer and Cell Biology in the medical school in Cincinnati XE "University of Cincinnati: Department of Cancer and Cell Biology" --he came to see me in Stockholm [and said,] “Won’t you come for just a short time, anyway, and help us get the program started?” I went there for seven months in April of 2002, and I’ve been there now seven years. [laughs] And everything’s worked out well. I thought I was only going to be there a short time, so I didn’t apply for a research grant; I just worked with his research group. And we’ve been exploiting the second binding site for antiestrogens XE "antiestrogen" , showing the tamoxifen XE "tamoxifen"  can act--when at low concentration, it has a stimulative [effect]; high concentration as an inhibitor of the stimulation, not of its own stimulation but of the estradiol XE "estradiol"  stimulation. But then they endowed a chair for me [the Wile Chair for Cancer Research]--a wealthy man wanted to do something for cancer research; they had helped his cancer--myeloma XE "myeloma" --excuse me leukemia XE "leukemia"  and lymphoma XE "lymphoma" . They cured him, and he wanted to support them, but his wife was more concerned with breast cancer XE "breast cancer" , so she persuaded him to change his support, which had been going in that area and support breast cancer XE "breast cancer"  research. So they pay my salary; I don’t cost the University of Cincinnati XE "University of Cincinnati"  anything for salary. So they have kept extending this and extending it, and I’ve been there seven--more than seven years now--and going to retire someday, probably when I’m ninety--ninety-two, I mean. I’ll be ninety in January, and then we’re going to move to Zurich.  

Chappelle: 
Where do you consider home, now?

     Jensen: 
Well, home is Cincinnati, now. Although, we do have the house in Hamburg that we had while I was there. She kept this [house] when I went with the idea of [staying only] one year [in Cincinnati]. Why move for one year? But then that was extended a year [and then another, and so forth]. So our furniture is all in Hamburg, but she’s in Cincinnati now and likes it. She’s been there, of course, many times before, as I said. She’s done performances all over the United States. Her main performances--she speaks five languages and she sings most of her songs in French, English, and German--one stanza in each. That keeps my German going. Of course, the Europeans do much better in language than we do because everybody speaks English, so we don’t have to. So that’s a little history of how I got where I am and what effect endocrinology had especially on breast cancer XE "breast cancer" .



X. The Endocrine Society

Chappelle: 
What were the most compelling issues you were involved with when you were president of the Endocrine Society XE "Endocrine Society" ?

     Jensen: 
Well, of course, the presidency is one year, so you don’t start a long program. But it was mostly--from my standpoint--to encourage the interaction and collaboration between clinical and basic science. Before that, the Endocrine Society XE "Endocrine Society"  had been largely [oriented to] basic scientific research, but there had been, of course, important clinical, too, but I think the clinical got a little boost out of this, even though I was not a clinician myself. It was a nice experience being the president for the year, and it’s my favorite society. 

Chappelle: 
What do you look forward to at this year’s meeting?

     Jensen: 
Well, I want to catch up with everything. I want to see old friends [that] I’ve already met. I’m just impressed by how the Society XE "Endocrine Society"  has grown, and how many new people there are that I don’t know, here. But see many of the original ones; some I have not seen since last year’s meeting, and some it’s been even longer than that. So I really feel at home as a member of the Endocrine Society XE "Endocrine Society" .  In fact, they [Endocrine Society] were just talking today with Dr. Jacobson, my student XE "Jacobson, Herbert" , who has been a member for fifty-one years--I’ve been a member almost sixty years, I guess.  And they are going to think about having a fifty-year medal for people who have been in this long, as many societies do. Why not have a fifty-year celebration? They were talking about that today with other people in the Society XE "Endocrine Society" , and maybe that will turn out, too. So I hope to be able to come every year when I can, even though it may have to be in a wheelchair.

Chappelle: 
Well, thank you. 

     Jensen: 
Well, thank you, and thank you for the chance to come here, and thank you for the chance to present this. I hope it does give some light and information to people to know how some of these things got underway. Much of it--some of it--fortuitous. [laughs] Thank you very much, Mike.

[End of Interview]
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