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Abstract: In his June interview with Molly Laas, the molecular biologist and cancer researcher Waclaw Szybalski continues his narration of his career. He spoke about becoming interested in genetics as a student, and how his scientific interests developed over the course of his career. He also spoke about some of his political work defending research on recombinant DNA from those who wished to restrict this work, during which he met Pope John Paul II and testified on behalf of genetic engineering in Germany and other countries. This interview was conducted for inclusion into the UW-Madison Oral History Program.
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00:00:00	Start of Interview/Interviewer’s Introduction.

00:00:11	Question: Why stay for entire career at McArdle? Answer: Szybalski (WS) said that it would have been too much effort to move, despite offers from the University of Texas, Yale, and Standford, among others. He was less interested in his career and more interested in research results.

00:01:23	Question: How did his interest in genetics develop? Answer: WS had a professor at the Institute of Technology of Lwów, Poland who was interested in biotechnology, which combined the industrial application of biology with chemistry. WS was fascinated, because he wanted to answer the question “what is life?” The question was solved with the discovery of the double helix, because that made the mechanism of replication clear. He lived through the development of molecular biology, which was exhilarating, he said. WS reminisced about picking James Watson up at Idlewild airport and listening to him explain DNA, which he described as simple and beautiful.

00:04:10	Question: Who were your most important mentors in genetics? Answer: WS did not have mentors because of the war and his thesis advisor in Poland was not in the field. He said he was self taught, though he had colleagues at Cold Spring Harbor he learned from.

00:06:02	Question: Why work on multiple drug therapy for antibiotic resistance? Answer: WS got a grant from the National Tuberculosis Association and he had to work on these questions. He worked on E. coli rather than the TB bacillus because it was easy to work with. The fellowship allowed him to do whatever he wanted. Antibiotic resistance was a new problem, and he issued warnings in the Journal of the American Medical Association about it. WS noted that he worked on other things at the same time.

00:08:22	Question: What other things? Answer: In Copenhagen he studied iron bacteria and the effect of corrosion on water pipes, and he worked with yeast genetics as he was fascinated with genetics, as well as radioactive isotopes from his work in Niels Bohr's lab. He also unwittingly discovered paper chromatography as a graduate student in Poland. He also worked as an export inspector in Poland, and found that cans of eggs with a musty smell was caused by bacteria. Working on many different things allowed him to gather more experiences. He would work from 8 a.m. to two or three in the morning and enjoyed every minute of it.

00:11:30	Question: What work led to his concept of gene therapy? Answer: There was a feeling in molecular biology in 1959-60 that every problem had been solved. He moved on to work on human cells to repeat the work that was done on bacteria: to work on mutation and other questions. He was one of the few scientists working on this, which was appealing. While giving seminars on these questions he realized his work could be used to replace faulty genes in humans, which would be a big medical achievement. WS made an analogy between replacing worn-out parts in a car and replacing worn-out genes in a human.

00:15:04	Question: Progress being made in gene therapy over the years? Answer: Fifty years and not much progress. One reason why he moved away from the field once it was established. The problem is that if you put big pieces in DNA into a genome you don't know what else is coming with it or if you have all of the required genes. The best example is HPRT  a gene that is also a disease in children [Lesch-Nyhan syndrome] that they were able to repair the disease in the cell by replacing HPRT. The problem is that it doesn't work in humans because the gene is needed very early in development rather than after they were born.

00:18:00	Question: Can biology can be reduced to physics and chemistry? Answer: Yes, but it is more complicated than that. The concept of reductionism is only good as a first approximation.

00:19:20	Question: Why introduce the concept of synthetic biology? Answer: It occurred to him during a meeting when he was asked “what should we do next?” He thought that they should synthesize things and not just study them. Talked about history of synthesis in organic chemistry,  e.g. Freidrich Wöhler's synthesis of urea in 1828, which he had in the back of his mind when he was asked this, so he intended to copy what was done in synthetic organic chemistry.

00:21:24	Question: Work on synthetic biology? Answer: WS suggested to Arthur Kornberg on whether synthetic DNA was biologically active and could replicate. He later worked with Rose Lippman on this question, and published a paper with her in 1963 on the first time biologically active life was produced. Kornberg later repeated the experiment, looking at transforming the whole phage DNA genome.

0:26:26	Question:  Why was there a reaction against genetic engineering in 1970s? Answer: Some biologists started to worry about a “return to Frankenstein,” with genetic engineering. WS did not sign a letter about the potential dangers of recombinant DNA. WS drew an analogy between recombinant DNA and combining parts of bicycles, cars, and jet engines, noting that it was highly unlikely that such a contraption could fly and drop a bomb. There was the same probability of danger from recombinant DNA. He disagreed with a number of leading colleagues until they came around.

00:29:18	Question: Warning letter? Answer: Gordon Conference of DNA, in 1972 or 1973, he was chairman and would not let scientists publish a letter about the potential dangers of recombinant DNA. The following year the new chairperson, Maxine Singer, allowed them to do it. The letter was published in either Nature or Science stating that there should be a moratorium on recombinant DNA research until the dangers are studied and known. WS said that there would be warning signs if recombinant DNA was dangerous.

00:32:18	Question: Testifying in favor of recombinant DNA research? Answer: He testified in the U.S., Germany, Argentina, a number of other places. He and his colleagues was particularly successful in Germany in stopping recombinant DNA legislation, WS said.

00:33:30	Question: Informed the Pope [John Paul II] about recombinant DNA? Answer: WS was at a meeting in Rome when the concierge of his hotel gave him a big envelope from the Pope. He thought that Max Delbrück was playing a joke on him, but the concierge told him it was real. WS was invited to Castel Gandalfo ck to talk to the Pope. He bought a bus ticket to the palace, spurning the offered limousine. Once WS arrived at Castel Gandalfo he was early and had to wait in room that faced the central yard of the palace where the Pope held an audience, which he watched from the window. He also walked around the palace and saw the dormitory where the bishops slept when they came for synods. A Polish priest came to explain to WS that the Pope was writing an encyclical and wanted to know more about DNA research from a Polish scientist. The Pope asked WS, “what is all this fuss about genetics and genetic engineering?” WS said, “Holy Father, this is not any fuss, this is God's blessing.” WS said he explained that these are new tools for curing the sick and feeding the hungry and helping the environment. The Pope said, “don't preach to me!” WS said he explained why genetic engineering was not dangerous and that the naysayers did not know what they were talking about. Explained that human growth factor was just cloned to help with wound healing, and that he asked Pope if it was used on him after he was wounded in the year assassination attempt. The Pope wanted another example to explain why WS was not afraid of recombinant DNA, and so WS told the Pope that he allowed his teenage daughter to work with it. The Pope issued his encyclical but there was nothing in it about recombinant DNA.

00:47:36	Question: Did McArdle colleagues support his campaign in favor of recombinant DNA research? Answer: Some did, some thought that scientists should not get involved in politics. Fred Blattner, WS's former postdoc, became active in supporting recombinant DNA research by helping WS put together a signature campaign. WS visited senators and representatives in the U.S. government who were chairmen of science committees, worked to oppose legislation regulating DNA research. Described politics as a kind of theatrical performance.

00:51:27	[No question] Related testifying in Germany [Bonn, 1979] about recombinant DNA. Noted that Erwin Chargaff testified in favor of recombinant DNA, and WS countered his testimony, saying that the risks were nonexistent from a practical point of view. Chargaff quoted a line from Goethe on human stupidity in response to WS's testimony. WS then thanked him, but noted that the quote was not from Goethe but from Schiller. Which brought the house down in Bonn. WS said the ministers told him that they could trust WS more because he knew the difference between Goethe and Schiller.  Also Chargaff tried to correct his quotation of Schiller, but WS had quoted accurately. He and Chargaff were friends; after the hearing Chargaff told him that WS had won and invited him for dinner.

00:55:37	Question: Why did he found the journal GENE in 1976? Answer: There were no specific journals for recombinant DNA. If he were to found it now he would call it Genomics, not GENE, but the word did not exist. Many new developments in genetics were published in the journal. He published some of his recombinant DNA activism in the journal. Tried to have influence on the field, promote genetics through the journal. WS read every article before publication and from time to time was able to stop publication of papers that were wrong in order to save their authors' from embarrassment. Question: Collaborators? Answer: Editors and editorial board, plus his daughter worked on it. They were one of the first to use computers in editorial work.

00:59:03	Question: Most significant research findings? Answer: There is a list of them on a plaque at Cold Spring Harbor. He likes all of them. The most intellectually exciting paper for him was Watson and Crick's double helix paper. Among his own work, he cited the universal restriction enzyme and multiple antibiotic therapy. He is proud of the work he did transforming human DNA, and his work on making synthetic genes, and his work in genomics on restriction enzymes. He also mentioned his work on paper chromatography, noting that he did not set out to discover it, and in any case he was working under Soviet occupation and no one else knew he was working on it. British researchers got the credit for discovering it. During this period he was trying to survive Stalin and Hitler and was working in the underground. WS said that Stalin and Hitler taught him to really hate someone. Said that his main objective was to kill both of them but did not succeed. Said that his mission during the war was divided between science and trying to survive.

01:05:23	End of Interview



