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Abstract: In his May 2013 interview with Molly Laas, Roswell K. Boutwell discussed his youth, undergraduate years at Beloit College and his graduate career at UW-Madison, a period spanning roughly from the 1910s to the 1940s. Topics discussed included Boutwell's parents, the UW-Madison Biochemistry Department, the biochemistry professor Carl Baumann, and Boutwell's recruitment to the McArdle Laboratory as a professor of oncology. Boutwell returned to the subject of his father, to discuss his influence on his career path. Boutwell also discussed his relationships with Conrad Elvehjem and  E.B. Hart. Boutwell commented on his recruitment to McArdle He spoke of his research on calorie restriction and its relationship to cancer, as well as his work on the biochemical mechanisms of tumor production. This interview was conducted for inclusion in the UW-Madison Oral History Program. Roswell K. Boutwell continued his explanation of his research at McArdle Laboratory for Cancer Research. He discussed his lab's efforts to unravel the molecular changes that take place in cells during tumor formation, and their attempts to create a drug that would disrupt this process. He also commented on the role of his graduate students and postdocs in this work. Boutwell then detailed his work on national committees and his time spent as the chief of research at the Radiation Effects Research Foundation in Japan. Roswell K. Boutwell discussed his years as a professor at McArdle laboratory. The discussion focused on his relationship with colleagues and McArdle, such as Jim Miller, Betty Miller, Harold Rusch, and Gerry Mueller. Boutwell also talked about the culture of the laboratory at McArdle. He also discussed the old McArdle building and his role in helping with the design and construction of of the the current McArdle building in the 1960s.
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Interview Session (May 28, 2013): Digital File

Time	Keywords

00:00:00	Start of Session/Interviewer’s Introduction.

00:00:16	Question: Was college always in your plans? How did your family background influence your education?  Answer: Boutwell explains that father, [Paul. W. Boutwell] was a chemistry professor at Beloit College.
	
	[A follow-up question on June 3 clarified that his father received his bachelor's degree from Beloit College and his Master's and PhD from UW-Madison, 1912 and 1914, respectively.] 	

	Both parents were well-educated. His mother [Clara Boutwell] went to Madison High School and taught at one room schoolhouse, and also worked and was a student at UW-Madison; she took the milk train into Madison every morning. Boutwell said that he read old copies of the Badger yearbook and found a photograph of his mother in 1903 as a student in the zoology department directing students to their laboratories. [A follow-up question to RB on June 3 clarified that she began studying at UW in 1902]  She later quit school and worked as a secretary in the zoology department, then in administration as secretary for the dean of the medical school, Charles Russell Bardeen, and secretary for university President Charles R. Van Hise. RB reflected on university prior to World War I. His father was a chemistry major at Beloit College then studied at UW-Madison for his PhD. He worked for a short time as instructor at UW before becoming a faculty member at Beloit.

00:07:17	[No question.] Boutwell reflected on successes and scientific reputation of the UW-Madison biochemistry department in the early part of 20th century. He then explained the 1911 single grain ration experiment, conducted by E.B. Hart and Elmer McCollum,  and the discovery of vitamin A in collaboration with the UW-Madison chemistry department. He also mentioned Karl Paul Link's work on the chemical agent in spoiled sweet clover hay that caused a hemorrhaging illness in cows, and noted that this work led to the creation of the anti-coagulent drug Warfarin. He also discussed Frank Strong's discovery that the disease beriberi was caused by a lack of vitamin B1.

00:11:04	[No question.] Boutwell noted that his parents told him how great UW-Madison was, and it was clear that he would go here for graduate school. He discussed his parents' influence on him, and then talked about his time as an undergraduate chemistry major at Beloit and as a fraternity member. Boutwell then reminisced about his childhood paper route when he was 12 years old and taking swimming lessons at the YMCA. He discussed the summer jobs he had in the 1930s. This included working at at girls' camp near Lake Geneva during the summers in senior year of high school and freshman year of college. He also worked at other summer camps in Wisconsin during college, and noted that working with underprivileged boys from Rockford at one camp was an eye-opening experience. He also worked in a greenhouse in high school, which was very strenuous work, for which he earned $15 a week. Between his junior year and senior year in college he sold baked goods near Lake Delavan, driving a Model A Ford truck to deliver the food, which he described as a rough job, working long days for $18 a week.  
 
00:25:58	[No question.] When Boutwell finished college there was no doubt that he would attend UW-Madison for graduate school in biochemistry. He started in 1939. His advisers were E. B. Hart and Conrad Elvehjem, who had grant money from the dairy industry to fund graduate students to work on the nutritive properties of milk products. RB reflected on how difficult it was for biochemistry PhDs to obtain jobs during the Depression: Harry A. Waisman could not get a job as a PhD and went back to school to obtain his M.D. Robert Burris also had difficulties until he became a plant biochemist at UW-Madison. Boutwell was assigned to Edward Schantz in the biochemistry department, working on the milk project. Schantz later worked at Fort Detrick on botulinum toxin. RB then segued to discussing something he forgot about his mother: a student at her country school was asked to join Franklin Delano Roosevelt's cabinet during the Depression.   

00:30:16	[No question.] Boutwell discussed the milk project he worked on while in graduate school. There was a shortage of meat and butter during the World War II, and the question arose about whether it would be possible to make butter from skim milk by homogenizing in vegetable oil. Boutwell did not have to serve in the military because this was essential war work. He explained that rats developed better when they ingested full-fat milk; fatty acids in full-fat milk are growth-promoting and that butterfat has a worse reputation than it should have.

00:32:05	[No question.] Boutwell then discussed the good and bad parts of graduate school. He reflected on Carl Baumann, who was a young, assistant professor of biochemistry and took Paul Lavick, James Miller and other graduate students under his wing. RB reminisced about where he played as a child in Beloit, and the creek where he learned to swim. Said that he had difficulty with his chemistry minor at UW during graduate school, as he was not used to lectures as the only teaching method. At Beloit, RB learned by reading a chemistry textbook alongside classroom discussion of the textbook material. Harry Steenbock and Elvehjem lectured from their notes; they did not like using a textbook. RB said that exams consisted of regurgitating memorized material; he failed his minor field in chemistry, and the “bottom fell out of his career.” He said that this turned out to be a good thing, as he changed to a premed minor which involved physiology laboratory work, as well as work on how nutrition affected bacteria in the intestinal tract. He also took pharmacology and toxicology courses, which made good background for biochemistry.

00:38:21	Question: Did RB get the seeds of his later research from these classes? Answer: It helped research a lot. RB switched gears to discuss skiing in the wintertime with Baumann and a chemistry professor, who also coached the tennis team on the side. Said he was fortunate to have these connections with professors as a graduate student.  Boutwell then reminisced about a biochemistry class that was taught to Home Economics students. Frank Strong and Baumann, who were young professors in biochemistry, were assigned to teach the class. Baumann and Boutwell discussed the course while driving together. Baumann debated between choosing Miller or Boutwell to teach the laboratory component of the class, and picked Miller to teach it. Strong helped RB, as he was on a National Science Foundation committee about biochemistry and nutrition. The committee wanted someone who understood cancer, and Strong chose Boutwell for the job.
	
	[A follow-up question on June 3 clarified that this committee was the Food Protection Committee of the National Research Council, which RB served on from 1971-1974.]
	
	RB noted that he did a lot of committee work – the American Cancer Society, the National Institutes of Health – and that professors who were a little older than him, like Strong and Baumann, would recommend him. Noted that it was a good experience for a graduate student to be on these committees, and that he spent a lot of time on it.

00:42:50	Question: What kind of work did the NSF committee do? Answer: it was a subcommittee on nutrition and then on cancer that evaluated whether certain products were carcinogenic, and whether the public ought to be exposed to them. He was the subcommittee chairman. Question: What year was this? Answer: Boutwell first said that it was when he was a postdoc in biochemistry, but then corrected himself to note that it was when he was first at McArdle [in the 1940s]

00:42: 32	[No question.] Boutwell then changed topics to discuss how he was recruited to work at McArdle. Explained that he was working in his lab when Harold Rusch showed up, whom RB did not know. Rusch asked him if he wanted to come to work at McArdle. RB had accepted a job at Texas A&M as an assistant professor of biochemistry a week or two before Rusch's offer, but he changed his mind quickly. RB wrote a letter to Texas A&M to decline the job. He explained that Van Potter, Miller, and Baumann had probably suggested his name to Rusch. RB discussed his classmates at UW: Henry A. Lardy of the enzyme institute at UW, Paul D. Boyer who worked at Stanford, and Miller. He said the class of 1939 was a very good class and he was fortunate to be part of it. He had been discouraged, though, about not getting a job right away after graduate school, and said that he was fortunate to obtain the job at McArdle.

00:48:39	End of Session

Interview Session (June 3, 2013): Digital File

00:00:00	Start of Session/Interviewer’s Introduction.

00:00:13	Question: Boutwell's father [Paul. W. Boutwell] was a chemistry professor at Beloit College, where RB was a student. What was it like to have RB's father as a professor?
	Answer: It was like Paul Boutwell was not RB's father, as he was treated no differently from other students.

00:01:11	Question: Did RB and his father talk about it before beginning school? Answer: It was a thought process that went back in forth. Boutwell knew he wanted to be a chemistry major and eventually a biochemist. From talking with his father in casual conversations Boutwell realized that biochemistry was a promising research area.

00:02:37	Question: How many classes did you take with your father? Answer: There were two professors of chemistry at Beloit College. RB took introductory chemistry and physical chemistry with the other professor, and organic chemistry and advanced organic chemistry with his father. He only had one class of chemistry each of his four years, as he had other general education requirements.

00:04:42	Question: Did having a broader educational background help with his work as a chemist? Answer: Only as it encouraged him to discuss with his friends, like Jim Miller. Boutwell said that presenting your ideas to another person helps sharpen them. Boutwell and Miller became friends in their first year of graduate school, and they ate lunches together every day until Miller fell in love with Betty Miller, who took RB's place.

00:06:00	Question: Could RB reflect a little on E.B. Hart and Conrad Elvehjem as mentors?  Answer: Boutwell said that Elvehjem was sharp, and knew his biochemistry better than most. He could come in with a presentation of some data and Elvehjem would sense what he had accomplished and how to better present his point. RB and Elvehjem's relationship was premised on this kind of interaction. Boutwell reflected a little on Hart, who had studied for his advanced degree in Germany. He was additionally head of the UW biochemistry department when RB's father was a student, though this did not have any influence on his own relationship with Hart. Hart was in final years before retiring when RB was a student. Hart would come into the lab to sit and talk to students, which fostered a good relationship between the two of them.

00:09:04	Question: How did RB decide to work on the topics he did when he became an independent researcher? Answer: Graduate students' research would be determined by their professors' grants. Hart and Elvehjem had a grant related to fat and nutrition, trying to figure out how to homogenize vegetable oil into skim milk to make butter. The work dealt with the degree of homogenization of the fatty acids and the degree of unsaturation, and the length of the long-chain fatty acids, which are harder to digest.

00:10:44	Question: When RB began to be at liberty to choose his own research projects, how did he decide what to work on? Answer: Boutwell said that he decided to work on the grant that paid his salary, which was $60 month for a graduate student, and food was $1 per day, and $4 for rent per week.

00:11:26	Question: How about when you began to work at McArdle? What did you first work on and how did you decide what to work on?  Answer: Coming to McArdle was similar to his graduate experience, Boutwell said. Rusch had a grant from the American Cancer Society's Committee on Growth on the influence of nutrition on cancer. Rusch was interested in nutrition in cancer in general; Boutwell's background in general nutrition fit with this research interest, and this is what he came to McArdle to work on. Boutwell discussed his research on calorie restriction and its relationship to cancer. It had been established that calorie restriction could help prevent cancer, but there were problems with the kind of feed given to rats in these studies. Boutwell said he designed a better diet that would give rats restricted calories in terms of carbohydrates but the right amount of protein, vitamins, and fat. This was RB's first publication at McArdle.

00:18:00	[No question] Boutwell then discussed animal metabolism and calorie restriction. The question was whether the mild stress induced by calorie restriction was an important factor. The adrenal cortex in the brain responds to stress, and Boutwell said he did a comparison study measuring the weight of the adrenal cortex in animals that were on a calorie-restricted diet and those that were not. They found that the adrenal cortex in calorie-restricted animals was larger. Boutwell said that they used mainly female mice, as they do not fight with one another as male mice do.

00:20:00	[No question] Boutwell discussed why they studied skin cancer in mice, explaining that most cancers arise from epithelial cells around the body, like the skin. He noted that it is also easy to apply the carcinogenic agent to the skin, and the development skin cancer is easy to observe by the researcher, and to study quantitatively. So it was ideal for use in nutrition studies.

00:23:15	Question: What agent did Boutwell use for a carcinogen? Answer: Boutwell said they used Benzpyrene, and dibenzanthracene; hydropolycyclic hydrocarbons were also used in early skin cancer studies. Boutwell said that they could measure how effective the carcinogen was per molecule of agent, and could pick the right carcinogen that they could measure within a few weeks time. He said that this work showed that the size and malignancy of the tumors varied with the dose that was given, with large doses creating malignant tumors more quickly than smaller doses. The difference lay in the amount of damage done to the skin. Boutwell discussed the discovery of x-rays in the early twentieth century and the discovery that high doses of these rays cause cancer.

00:26:51	Question: Was he ever worried about handling or using these carcinogens? Answer: Boutwell said he was a little bit worried about this. Carcinogenic hydrocarbons fluoresce with ultraviolet light, and when he would apply the chemical to mice they would shake, so some of it would go onto the back of his hands. He said he thought that he should be wearing rubber gloves, but did not do so. The dose was small enough that it would not cause a problem. He noted that there were no cancerous spots on his hands.

00:28:38	Question: How did his research interests evolve over the course of his career? Answer: Boutwell said that he observed over the course of these studies that calorie restriction affects other processes in the body. For example, calorie-restricted female mice became infertile. He said that it was possible to differentiate which changes were important for the development of cancer. RB noted that calorie restriction also works to prevent cancer in mice that are genetically-susceptible for cancer, and can also be effective in people. He noted that trauma or scars could also become cancerous.
	
00:31:35	Question: Did he work on the trauma question in mouse models? Answer: Boutwell said he worked with some people in clinical fields with these issues.

00:32:25	[No question.] Boutwell returned to discussing calorie restriction in mice, returning to his discussion of calorie restriction and the adrenal cortex. He noted that his studies on whether adrenal steroids prevent cancer were limited for a few years because the adrenal extracts they used were very expensive. Though it was shown that they do prevent cancer.

00:33:40	[No question] Boutwell discussed visiting the University of Arizona in the 1980s, where one of his  former students [G. Timothy Bowden, PhD 1974] was head of the cancer research program. Boutwell taught a class to his graduate students. At the end of his visit, Boutwell and the group went hiking, and he said that he did not wear a hat to protect his head. He said he was badly sunburned, and he now gets malignant and benign tumors on his head. He used to have them surgically removed at the Mohs [and Dermatologic Surgery] Clinic or removed with carbon dioxide at a dermatology clinic. Boutwell said he decided that this was uncomfortable and began to use cortisone on his head, which stopped the malignant tumors.

00:38:21	Question: Many of Boutwell's research dealt with questions that relate to daily life, like diet and the chemicals a person may come into contact with. Did his research affect the way he lived his life? Answer: Boutwell discussed that its possible for a mouse to have low doses of carcinogenic hydrocarbons for a lifetime and not develop cancer. RB noted that there are effective minimal doses of all sorts of carcinogens. RB mentioned his work with the carcinogen croton oil and its active agent, [12-O-Tetradecanolyphorbol-13-acetate]. He segued to discussing his interest in how irritating agents produce cancer of the skin, which he thought could be an important avenue of research. Boutwell said he continued to work on nutrition experiments and while working on this, detailing his work on fat and the B vitamins.

00:43:36	Question: Was the fact that Boutwell's work touched on aspects of daily life interesting to him? Answer: Boutwell discussed his work on ornithene decarboxylase and its role in tumor formation. He noted that Jim and Betty Miller found in their mice studies that tumor cells were dependent upon the environment they were found in. The critical chemical factor in this were the polyamines, compounds that are found in quickly-growing tissues, like healing wounds or the bodies of newborn animals. Boutwell discussed the discovery of the polyamines. Boutwell said that he and his lab did work on the induction of ornithene decarboxylase and adrenal steroids, finding that the steroid inhibited both the cancer and ornithene decarboxilase. He said that a rational next step was to test retinoids, vitamin A compounds which promote the health of skin. They found that vitamin A also prevented the production of ornithene decarboxilase.

00:49:55	Question: What was the logical process from looking at the retinoids to this other compound? Answer: Boutwell said that it was rational to find a specific poison for ornithene decarboxilase, and that flourine could be put into ornithene to stop its tumor-promoting action. This worked quite well, but it was also very toxic, he said, and that he did not want to test it in humans. He said he had plans to do clinical work with  Dr. [Paul P.] Carbone [director from 1978-1997 of the University of Wisconsin Comprehensive Cancer Center], and while RB would rather test retinoids, Carbone wanted to test the fluorinated ornithine compound. This did not continue because Carbone passed away [in 2002] while on a business trip to Asia, where he had connections with a medical school. RB retired and so this research did not continue with him, but RB's collaborator [RB's former postdoc and current UW Madison oncology professor] Dr. [Ajit] Verma did this work with a UW clinician. RB says this work was done empirically.

00:56:23	Question: What do you consider to be your more significant research findings? Answer: Boutwell said that discovery that the polyamines must be elevated in cells as part of the cancer induction process. If that production of polyamines can be stopped, the formation of epithelial cancer can be stopped.

00:57:37	End of Session

Interview Session (June 13, 2013): Digital File

00:00:00	Start of Session/Interviewer’s Introduction.

00:00:13	Question: After Boutwell established the biological aspects of tumor formation, what direction did the research take? Answer: Boutwell said that they began work on the molecular changes that take place in cells during the steps of tumor formation. Doing so would provide a basis for developing chemical agents that stop tumors from forming. Boutwell explained that DNA defects caused by a low dose of an initiator carcinogen can be repaired, but this happens at a slow rate. The defect is revealed by treating with a promoter carcinogen, and then it is possible to look for DNA changes, such as an increase in RNA synthesis, then an increase in protein synthesis, and finally an increase in DNA synthesis, which is the final metabolic step in cancer promotion. This provided a model system for rational study.

00:07:40	[No question] Boutwell said that they started to test chemicals that were known to inhibit tumor formation. This included colchicine, which is used to treat gout, and indomethacin, which inhibits cell division and the accumulation of polyamines, and also retinoic acid (vitamin A). They found that they inhibited the accumulation of polyamines in their model system.

00:08:40	Question: Who were Boutwell's collaborators? Answer: Boutwell said he had excellent collaborators. One was [Ajit] Verma, professor in the department of Human Oncology at UW-Madison. The person who did some of the first polyamine work was Tom O'Brien, who continued this work. [Thomas G. O'Brien is an emeritus professor at the Lankenau Institute for Medical Research in Wynnewood, Pennsylvania. He received his PhD in oncology at UW-Madison in 1975.]

00:09:46	Question: Were these men Boutwell's students? Answer: Boutwell explained that students were integral to the work. The work depended on conversations among workers in his group. Verma was a postdoctoral fellow and O'Brien was a graduate student. Boutwell said he encouraged his postdocs and students to pursue their good ideas, and they accomplished a lot of the work he talked about.

00:11:05	[No question] Boutwell returned to the topic of his work on chemicals that inhibit tumor formation. He explained that one substance, the adrenal corticoids, was very expensive to procure from natural sources and so his own work on the chemical had to wait until a synthetic version was available. Boutwell discussed tosyllysine chloromethyl ketone (TLCK), which was a protein synthesis inhibitor that also inhibited tumor formation, which they also incorporated into their research. Boutwell said that they could compare the doses of these compounds with polyamine synthesis, showing a parallel with tumor formation. Merrell Dow, a pharmaceutical company, was interested in this, Boutwell said. He discussed how it was possible to replace a hydrogen atom with a fluorine atom in the compound, to turn it into difluoromethylornithine, (DFMO) which the blocked the synthesis of the polyamines.

00:17:41	[No question] Boutwell went on to discuss the group's next step, which was to compare the level of the compounds that inhibit polyamine synthesis over a short period of time with the eventual formation of tumors in a living animal over a period of months. They found that there was a parallel between inhibiting the polyamines over the short term and the formation of tumors over the long term. Boutwell then explained that Merrell Dow was interested in the role of the polyamines in tumor promotion, and the company thought they would synthesize DFMO to specifically block the enzyme. Boutwell explained that he wanted to work on a clinical trial with Paul P. Carbone [director from 1978-1997 of the University of Wisconsin Comprehensive Cancer Center]. Boutwell explained Carbone's background and reputation. Boutwell wanted to work with him on a clinical trial to test the value of aspirin in preventing cancer, but Carbone wanted to use DFMO. The problem with DFMO was that it was toxic, and interfered with hearing. Boutwell said that the study was difficult, and that it was cut short with Carbone's death [in 2002]. Verma and another colleague in clinical oncology continued the study. Boutwell then explained his research in the early 1980s on combinations of agents that would work together to prevent the synthesis of polyamines. Boutwell said that he presented this research and published it outside of peer-reviewed journals, so it was never went through peer-reviewed and was not well-known. Boutwell said that work on DFMO was done by other researchers, but they did not pick up on the combination work. DFMO was not generally considered promising in the 1980s, when RB retired. He noted, however, that the idea that aspirin prevents cancer was based on his primary findings, though his work is not frequently credited by clinicians doing the epidemiological studies.  

00:29:20	Question: Were there any other basic discoveries that Boutwell made that later became important for cancer treatment?  Answer: DFMO was the most important finding. He had other studies going on, but he cannot remember them.

00:30:27	Question: Where did the majority of RB's research funding come from? Answer: Boutwell explains that right after WWII, the American Cancer Society provided Harold Rusch with funding for RB to work on cancer research at McArdle. This provided funding for RB's calorie restriction work.

00:33:10	Question: Did RB find it difficult to secure funding throughout his career? Answer: RB said he spent hours hoping he would get a grant, but did not think he was ever refused one. Boutwell mentioned that there were also group grants.

00:34:20	Question: These were National Institutes of Health Program Project Grants? Can you tell me more about them? Answer: McArdle as a whole got them, and got them regularly. RB got most of his money from them.

00:35:03	Questions: Did private foundations play a large role in obtaining funding? Did WARF play a role? Answer: McArdle decided that they would not compete with other campus groups for funding because they could get federal funding.

00:36:02	Question: Did you feel like committee work was complimentary to research? Answer: Most of it was helpful, RB said, but a lot of it was doing it for the good of the field. It was stimulating to evaluate grant applications. He mentioned working on the American Cancer Society Advisory Committee on Institutional Research Grants, as well as NIH committees, which he said they were fun to take part in. RB discussed being part of the National Cancer Advisory Board, noting that McArdle scientists who had become part of the committee, like Henry Pitot and Miller, advocated for funding for basic research over expensive clinical research.

00:40:34	Question: How did RB get involved with the Council for Tobacco Research's Scientific Advisory Board? Answer: RB said that someone who was already on the board knew him. The group was formed to protect the interest of the industry. He noted that one's reputation could become blackened by being part of it, but that it was a committee that supported basic research. RB said he saw his role as getting as much money as possible for basic research instead of just studies that would give the tobacco industry reasons for justifying their existence.

00:41:52	Question: Was the Council for Tobacco Research's board different from other ones he served on? Answer: There were just enough good scientists so that it was fun and stimulating. He described his role in evaluating basic research proposals for the board. Chairs of the committee were often basic researchers with established reputations, in order to maintain the credibility of the board, he explained.

00:42:56	Question: If being on the board might tarnish a scientist's reputation, was this something that Boutwell felt personally? Answer: RB did not think it did, as his colleagues who worked on the two-step formation of skin tumors were not interested.

00:43:54	Question: What was it like to win the American Association for Cancer Research's Clowes Award in 1979? Answer: Boutwell said he doesn't like to talk about it. It was something that other McArdle researchers had won. Boutwell said he did not publish his presentation in Cancer Research, as he thought he had already published the research for the award, which he described as a mistake. He did not wish to talk about other awards.

00:45:43	Question: Could we discuss your work in Japan? [Boutwell spent 1984-1986 as the chief of research at the Radiation Effects Research Foundation in Hiroshima, Japan] Answer: The chief of research did not do research, Boutwell said, but he instituted a method of dividing research funding among the staff to help them prioritize the most promising ideas. RB explained the organization's sources of funding, most of which was spent on studies of bomb survivors. The foundation had records of almost everyone who had survived the bomb, he said, and knew how much radiation each person had been exposed to, as well as the survivors' clinical outcomes. RB said his job was to make sure the basic research was first rate.

00:50:26	Question: What prompted RB to take the position? Answer: Boutwell had realized that he was too old to attract good graduate students and postdocs, and could not have the collaborative work environment he wanted. Described living in Japan as a unique experience and noted some of the cultural differences he observed while living there.

00:53:37	Question: How did the field of cancer research change throughout RB's career? Answer: When he started in 1945, the majority of American Association for Cancer Research members were clinicians. Within McArdle, there were very few graduate students and postdoctoral fellows. Discusses arrival of Van Potter, Jim Miller, Gerry Mueller at McArdle, as well as Betty Miller and Charles Heidelberger. Described it as a closely knit group, with weekly seminars to discuss their work, and had a journal club. During a journal club meeting Betty Miller presented an article that described substituting fluorine for carbon in an amino acid, which would allow the amino acid to be recognized by an enzyme and also poison it, a discovery that had a great influence on the department. Heidelberger used this concept, as did RB. He described the early years of McArdle, working on two floors of the old McArdle building [in use by the lab from 1940-1964]. Boutwell reflected on the kinds of meetings that were held to discuss research, noting that if an idea was accepted in a Friday meeting it was certain they would be received well for publication and on a national scale. Noted that in the early years RB and other workers were employed more as laborers rather than scientists, taking care of the animals and mixing the diet, and so the pace of work was slower.

01:01:48	End of Session

Interview Session (June 17, 2013): Digital File

Time	Keywords

00:00:00	Start of Interview/Interviewer’s Introduction.

00:00:14	Question: Which colleagues were instrumental to Boutwell's work? Answer: Boutwell said his parents taught him to not to argue, but to discuss; he also cited E.B. Hart and Conrad Elvehjem's style of collaborating. Boutwell also talked about Hart's tendency to enter graduate students' labs and chat with them, which impressed both him and Bob Geyer, who went on to Harvard Medical School. Boutwell also noted that he received help from Elvehjem from short visits. Carl Baumann, who taught Jim and Betty Miller, asked Boutwell to summarize important journal articles, which taught him how to write manuscripts.

00:05:26	Question: What was your relationship with Jim Miller like? Answer: Boutwell said that he and Miller would eat lunch together (canned soup they bought by the case) every day. Miller knew his biochemistry backwards and forwards, RB said, and Miller would help him think through his ideas.

00:06:47	Question: Which of your ideas were really sharpened by your discussions with Miller? Answer: Boutwell said that Miller helped him work on the idea that a non-carcinogen could react with a small amount of a carcinogen could trigger tumors in an animal. Miller told him that it was a problem that no one had an answer to, and so Boutwell decided to focus on it. He said this was a widely-cited article on the biology of how cancer develops.

00:08:44	Question: What was your relationship like with Betty Miller? Answer: RB said that she knew the answer to almost any question, and that she was very good for giving advice about writing manuscripts and presenting data.

00:09:36	Question: Memories of Van Potter? Answer: Potter was an idea man. He got his PhD in biochemistry with Elvejem, and had a postdocs in England and Scandanavia before World War II before coming back to McArdle. Potter adopted the European custom of afternoon tea and brought it back to McArdle. He also was able to attract more students than the other McArdle faculty members because he had funding for his work on enzymes. The McArdle scientists would go to the doctors' rooms in the old hospital to have a seminar to talk about research. RB said he did consult with Potter but did not go to his teas.

00:13:50	Question: Was Betty Miller discriminated against because she was a woman? Answer: Boutwell said that Miller was an unusual woman. Harold Rusch was a penny-pincher and kept salaries low, he thought that by keeping the budget low for grant money that the grants would be more likely to accepted. Gerry Miller, Henry Pitot, and Potter were exceptions. RB said that it was particularly bad for Miller, as she was kept on a low salary. Rusch would tell RB that the Millers had all the money they needed to live on. In staff meetings, Rusch would tell people to not take pencils home unless they were too short to fit into the pencil sharpener. He was not that kind of a man in any other respect. He was a very friendly person, RB said, and would foster friendships and collaborations across the campus. Rusch would bring ideas from other scientists on campus to investigate. RB returned to Betty Miller, relating how she would speak publicly at national cancer meetings about how there is no discrimination against women, that they stand on their own feet. Miller would always say she was not discriminated against but RB said she was discriminated against woefully with respect to salary.

00:17:33	Question: Is Betty Miller's salary something Boutwell and his fellow scientists would talk about? Answer: RB said that they did not; they also did not discuss politics. RB said that the original group – Rusch, Potter, the Millers, Mueller – was a close-knit group. All of the doors were open always and that philosophy probably exists still today to a fair extent, though it has probably changed a little because it is bigger department and there are more joint appointments, so loyalties might be divided.  

00:18:45	Question: What was it like to work with Gerry Mueller? Answer: RB and Mueller became good friends, he said. He was also an idea man. Mueller was his roommate at national cancer meetings, and they would talk until midnight afterwards, then go out to get a sandwich together. They were always talking science. Mueller had so many ideas and listened to Boutwell once in a while too. Mueller published papers based on their discussions about the biochemistry of carcinogenesis.

00:20:00	Question: What was it like to work with Charles Heidelberger? Answer: RB said that Heidelberger brought the use of isotopes into McArdle. Rusch heard of Heidelberger and a number of the faculty went to Chicago to meet him and invite him to Madison. He was a joint writer of manuscripts and collaborator of Potter and others in the department. McArdle had originally picked Boutwell to learn about radioactive  isotopes, and went to the Oak Ridge laboratory to attend a school about isotopes. This coincided with Heidelberger's recruitment. RB said that he and Heidelberger did not do joint work. RB said that Heidelberger had a big impact on McArdle because no one else was doing work on isotopes in cancer research. RB said he had an excellent graduate student, working for an MS, and Heidelberger was on his committee. Heidelberger had an overbearing personality when it came to research. Heidelberger cut the student down during oral exams and quit; he became a medical student. RB said that he didn't have a response to this, as the student had made up his mind to quit. Boutwell mentioned he had brought the thesis of his student Helen Baldwin, who also did not finish her degree, but for a good reason.  

00:24:54	Question: What was the reason? Answer: RB said that she had a good project that was a little out of his area of experience, but something he knew was relevant. Boutwell showed Baldwin's thesis, and said that she gave a one of the best oral presentation at a national cancer meeting based on her master's degree research. It was never published, and she quit graduate school after she met a young professor at the law school and fell in love, and they got married. Boutwell said Baldwin wrote a dedication to him in her master's thesis, which he read into the recorder. Boutwell also discussed the work of a Polish postdoc who worked with him and Baldwin; he worked on industrial carcinogens.  

00:29:27	Question: Helen Baldwin went on to become the assistant director of the Comprehensive Cancer Center at UW? [Presently the Carbone Cancer Center] Answer: RB said that Baldwin worked with Rusch when he became head of clinical oncology at UW. Baldwin later worked at the National Cancer Institute; she carried good messages about the University of Wisconsin nationally, he said.
	             
00:31:28	Question: Did the fact that many McArdle scientists were trained at UW-Madison shaped the culture of the laboratory? Answer: RB said that Rusch had insight into the personalities of McArdle faculty. Everyone worked well together, which was a strength of McArdle. Staffers did not think about themselves or their salaries, everyone had open doors to one another.

00:32:33	Question: When did the weekly seminars start at McArdle, and who started them? Answer: Boutwell said that the Millers were a force for it. The faculty initially met in a small room in the old McArdle building, with Rusch, Potter, Jim Miller, and Boutwell. This was later expanded with Potter's postdoc and Betty Miller. There were not graduate students at that point. Boutwell said that a number of important ideas came out of these meetings.

00:34:12	Question: What else would happen at the meetings? Answer: RB said that their own research often took second place, and it was more what they learned from others. As the department grew the meetings split in two: the faculty would meet and talk about research and business.

00:32:12	Question: Was it stressful to present work? Were sharp critiques expected from colleagues? Answer: RB said that he thought presenting work to people on the staff wasn't stressful, but you knew that if it withstood the questions of colleagues it would fly nationally, would be accepted for publication, would likely be funded. It helped a lot to have discussion among a closely-knit group that had one goal: to make everyone's research better.

00:36:22	Question: What was Rusch like as an administrator? Answer: He was a hands-off administrator. He had been in cancer research early and that helped a lot with getting feedback to the rest of the staff. He was a gentle director. Was a co-author with RB on many of his papers until he was an assistant professor. He was very supportive and you couldn't ask for a better man for a director or head of a department than Rusch. This was the case as long as you did your job. RB said there were one or two people who did not make the cut. He once hired a new PhD to do immunology who was only at McArdle for a few years and was not encouraged to stay longer. Rusch was a good judge of good science and when needed he could fire someone, but generally had a helpful manner toward the staff.

00:39:11	Question: Would Boutwell go to him with scientific questions, or mostly administrative ones? Answer: There were really no administrative questions, as we didn't have any problems with administration. We were not concerned with it, Boutwell said, even about promotion or salary. He said that perhaps Heidelberger was concerned with it but most others were not. RB reiterated that Rusch's name was on most of his papers, though he might have had a research program of his own as well.
       
00:42:43	Question: Did the atmosphere at McArdle change when Rusch left McArdle? Answer: RB noted that McArdle voted Pitot in as a director and that transition went very smoothly. RB said that he didn't recall ever talking to Pitot about his salary or any other administrative issue. RB said that at long as they got grants and had accomplished enough they could ask for enough money in a grant to take care of graduate students and postdocs.
	            
00:42:26	Question: Pitot carried forward Rusch's style? Any differences? Answer: Yes, and RB said, and there were no differences. The faculty did not concern themselves with administration. Though Betty Miller was the assistant director, and took care of some of the details that Pitot may have overlooked. The research of the Millers was of the highest quality, and he would not have been surprised if they had won a Nobel Prize. RB explained his admiration for the work they did on compounds that become carcinogenic once they are metabolized.

00:44:54	Question:  What was RB's laboratory like when he first arrived at McArdle as an assistant professor? Answer:  The first McArdle building was four-story one attached to the university hospital. As the first group of McArdle scientists was a small one they had the top two floors, with the X-ray department occupying the bottom two as well as the basement. Question: Where was RB's lab space? Answer: His lab was one room on the fourth floor, near the animal rooms. The second floor had Potter and the Millers, with their respective research groups. RB said that it became crowded, and Rusch asked to take over the X-ray space, and Temin got the basement room. He was very cramped in this space, and RB said that it was amazing that he accepted the offer to come to McArdle because of the poor working conditions. Question: Did RB have enough space? Answer: RB said that he had room to expand when McArdle got the whole building. At that point there was enough interest had been developed in his work on the biology of carcinogensis, and he got a postdoc from England to help for his work.

00:50:10	Question: When did RB begin to mentor students? Answer: It was an easy matter to take on students because of space and the nature of the subject there were not many students available. As his lab began to work on the biology of the process he began to get graduate students who wanted to work on nutrition. In 1948 he had M.K. Brush, a biologist, along with Rusch as co-authors on his first paper as a full professor. Brush worked as a technician because she had little experience in biochemistry and was the wife of a graduate student. Brush left McArdle when her husband received his PhD. This first paper followed the lead of a Canadian researcher who thought that caloric restriction might be a stressor that would affect the adrenal cortex; a stressed mouse would have a heavier adrenal cortex. RB worked on this from 1945-8. Boutwell then explained further work on the adrenal cortex; he used adrenal cortical extract on mice to reduce an immunological response in an animal and therefore its cancer response. This was not considered a logical result and so this work was never published. Boutwell said that he uses cortisol on his own skin to control skin cancer, though.

00:55:23	Question: Did your students play a fairly crucial role in shaping the direction of the research of your lab? Answer: RB mentioned that in the late 40s and early 50s he published with Brush and Rusch, and that it was difficult to attract graduate students to his work. He contrasted this with Potter's lab, which was attractive to students and postdocs. The Millers worked on metabolism, and potential graduate students were interested in this.

00:57:28	Question: Was RB asked to help design the present McArdle building, or did he volunteer? Answer: RB said that Rusch didn't believe in committees, and didn't want to have a lot of people work on a project. He thought that one person could make better decisions. Boutwell said that it was amazing that he could do research in the first years, as he was made the representative from McArdle to other departments as well as the workers who built the McArdle building. RB said that Rusch recognized that he could work with others and solve problems. In 1960, around when Baldwin got married and began working for Rusch, so he made her RB's assistant. Boutwell said that he had read a little bit about the construction of laboratories and he had absorbed some ideas about how to do it. The building was built only for research, and was the cheapest per square foot of any other building under construction on campus at the time. RB said that the building is unique; offices are on the top floor, and support staff on the bottom floor, and the rest of the floors were for research. The ninth floor held the animal rooms, under the rationale that the expensive utilities that are required in animal rooms didn't have to be put in the whole building.

01:01:41	Question: Were many of these ideas yours, or were they agreed on collectively? Answer: It was a little of both, Boutwell said. The architects had never built a laboratory building, which was helpful as it made the architects receptive to the scientists' ideas. The state of Wisconsin picked architects that had only designed churches for the most part, though they had won awards for their work. They had complete freedom to design the building though they did not want a yellow-brick building like the medical school. RB said that the exterior design of the building caused a lot of controversy. He explained that the design was intended to deemphasize the squareness of the building and the monotony of the placement of the windows. The architects were originally going to use color in their design for the exterior, and RB said that he thought that Potter began to be disturbed by this proposal, and that other departments on campus did not like the idea. Boutwell said that a faculty member from the art department proposed the present design.  Question: Does RB like the design? Answer: He thinks it is perfectly ok.

01:05:11	Question: Were there any sources of tension at McArdle? Answer: RB said that he was not aware of any. He said there was no rancor within the department, even when they added professors beyond the original group. He said that Waclaw Szybalski may have been a bit of a misfit, but that he published a lot of research and had international recognition. He said that there were also not many changes when a new director was named.

01:07:41	Question: What made McArdle distinctive from other cancer research labs in the country? Answer: RB said that the spirit of the lab is one thing. Doors were open to everyone and they never worried about administrative issues. It provided a unique feature of the department with respect to to other departments. He said that his graduate students became leaders in other cancer research institutes, and he is sure that they brought the same spirit to their departments. RB noted that he was once a visiting professor at New York University summer school for cancer research, and that there was a different spirit there. Question: in what sense? Answer: Everyone was working for themselves, he said. Boutwell reiterated that everyone worked with each other and helped one another.

01:11:29	[No question] Boutwell spoke a bit more about his graduate students, noting that students would come to learn about enzymes or metabolism, but would not come to work with him on nutrition and cancer. Question: When did your work become established enough to attract students? Answer: Boutwell said that after Tom O'Brien began helping him work on ornithene decarboxilase that opened the floodgates [in the 1970s].

01:14:56	End of Interview  
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