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FOR MY MOST FAITHFUL READERS,
DIANE AND LEAH MIDDLEBROOK,
AND FOR TERRENCE HOLT





It seems paradoxical that scientific research, in many ways one of the most questioning and skeptical of human activities, should be dependent on personal trust. But the fact is that without trust the research enterprise could not function.

ARNOLD S. RELMAN, Editor,
New England Journal of Medicine, 1983




Contents


Cover

Title Page

Copyright

Dedication



Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Chapter 8

Chapter 9

Chapter 10

Chapter 11

Chapter 12

Chapter 13

Chapter 14

Chapter 15

Chapter 16

Chapter 17

Chapter 18

Chapter 19

Chapter 20

Chapter 21

Chapter 22


Afterword

About the Author




1

“Damn,” he muttered as he pressed his hand against his throbbing knee. He hobbled to the bathroom, feeling his way with his right palm along the wall. It didn’t take expertise in neurobiology to know that photochemical stimulation of the retina was the surest way of waking up.

At home, he was certain of his path: out on the right side of the bed; four steps along the edge while brushing the mattress with his left leg; three steps across no man’s land with his right hand reaching for the wall; and then straight on to the bathroom door, left hand finding the washbasin and, finally, right foot cautiously feeling for the base of the toilet. Keeping his eyes closed as he squatted to empty his bladder, he used the time and the darkness to retain the last memory of whatever dream he had woken from. Focusing on the interrupted dream, like not turning on the light, was another step toward resumption of sleep.

This night, however, he was in unfamiliar territory: the Sheraton Commander in Cambridge, across Harvard Square, and he had really banged his knee. He was still rubbing it while sitting on the toilet, the sound of the last few pings of urine clearly audible in the silence. The pain had fully wakened him, and he began to think of the lecture. Suddenly it struck him. My God, he thought as he reached for the light switch, that’s it! How could I’ve missed it? The light blinded him momentarily as he stretched for the robe hanging on the back of the door.

It was 3:14 A.M. when Professor I. Cantor sat at the small desk and started scribbling on the only piece of paper he could find in the desk drawer. It may have been the first time in history that a Nobel Prize-winning idea was set down on the back of a laundry list.


2

Not as ugly as Kaposi’s, nor quite as famous as Rous’s, Krauss’s sarcoma was distinguished by the fact that its discoverer, Harvard cancer doyen Kurt Krauss, was still very much alive. His sarcoma had become one of the classic models against which most new chemotherapeutic agents were first tested. If the new compound didn’t shrink Krauss’s sarcoma, it stood little chance of being examined further.

Rumors in the cancer field had a way of ending up very quickly at Krauss’s lab. The best way of converting rumor into reality—or sending it into oblivion—was to present one’s conclusions at Krauss’s lunch seminar. “I.C.,” Krauss had phoned, “rumors have it you’re dabbling with a new theory of tumorigenesis.”

“I’d hardly call it dabbling,” Cantor replied, “I’m damn serious about it, although it’s still a hypothesis.” On the face of it, Cantor’s concept was relatively straightforward. In his view, the ubiquitous culprit had to be a protein. Before it could exert its damage, the protein had to enter a cell by penetrating one or, frequently, several cell membranes. With one rare exception, all such cell membranes permit translocation in only one direction. To Cantor, that was the key: what if a chemical change—presumably caused by mutation—allowed two-way passage of the carcinogen into normal cells? A single intruder could then break into a cell, cause the mischief, get out, enter the next cell and the next.… The signal responsible for one-way transport of proteins through cell membranes is always a structural segment near the “free amino” end of a protein. Of the twenty known amino acids making up a protein molecule, only one—arginine—has three such “free amino” groups attached to one carbon atom. Cantor’s key assumption was that mutations causing changes in the arginine composition of proteins were responsible for suddenly opening up two-way channels for proteins.

“So? You have a way to test it?” Krauss had immediately put his finger on the man’s weakness. Cantor had not yet come up with any experiment that might demonstrate the correctness of his hypothesis, and a hypothesis without proof is sometimes worse than useless—it can be dangerous. A man can spend the rest of his experimental life chasing after a rainbow.

Reluctantly, Cantor conceded as much. “No, I haven’t yet figured out how to test the proposition. But I’m working on it.”

“While you’re working on it, why not come and tell us all about your serious hypothesis?” Krauss’s chuckle could be heard clearly over the telephone. “Maybe we can save you the trouble of testing it.”

When people were summoned to speak at Krauss’s weekly seminar, they came. Three weeks later, Cantor banged his knee in Cambridge and now, the morning after, he was having breakfast in the Brandywine Cafe going over his notes. Originally, he’d been apprehensive about how his hypothesis would hold up to one of Krauss’s notorious critiques—the man could be merciless even to his friends—but after this morning’s brainstorm on the toilet, Cantor felt supremely confident. He was not going to mention his flash of insight—the experiment that would convert hypothesis into unassailable fact—to Krauss or anyone else at Harvard. That would have to wait until the experiment was done. But he was convinced it would work. He felt intuitively that it was too beautiful not to.

Krauss’s empire was the Harvard Medical School in Boston. Cantor had decided to spend the night in Cambridge rather than Boston because he’d wanted to pay one of his rare visits to the chemistry department on the other side of Harvard Square—that academic moat separating several of the schools at Harvard. There, scholars in closely related disciplines sometimes worked for years with only an occasional lowering of the drawbridge between their neighboring academic fiefdoms. Cantor, who was pushing sixty, had an international reputation as a cell biologist. However, few people remembered that he’d earned his Ph.D. in organic chemistry and how he’d metamorphosed into a biologist: his postdoctoral research at the National Institutes of Health dealt with the use of radiolabeling techniques to determine the fate of a new class of tranquilizers in experimental animals, but he soon switched to working with isolated enzymes in tissue homogenates—a far cry from his synthetic chemistry in graduate school. The coup de grace to a career in chemical research was struck at the Pasteur Institute in Paris, where he was irrevocably drawn to the burgeoning field of cell biology. Proudly, he referred to this largely autodidactic conversion as déformation professionelle. An organic chemist’s perspective—theoretical and experimental—focuses primarily on molecules. By contrast, the biologist looks at entire systems: a cell; a leaf; a tree. Cantor’s earlier chemical experiences had contributed heavily to his evolution into a molecular cell biologist.

The original purpose of his visit to Harvard’s chemistry department was purely a courtesy call on Konrad Bloch, an old friend from graduate school days. In view of his inspiration of a few hours ago, however, he changed his morning’s schedule. Bloch had received the Nobel Prize in 1964 for elucidating the way in which the body synthesizes cholesterol by establishing the origin of each of its twenty-seven carbon atoms.

Lately, he had been studying the formation of artificial vesicles enclosed by phospholipid membranes very similar to that found in natural cells. Bloch’s technique was crucial for conducting experiments in the laboratory on how a living cell permits certain molecules to enter without diffusing back out—a technique that Cantor planned to use for testing the validity of his hypothesis. Using that methodology, Bloch and others had demonstrated that cholesterol did not just serve as the body’s source of steroids, such as the sex hormones or cortisone, but also had a second major function: the presence of cholesterol among the phospholipids reduces the fluidity of a cell membrane to provide it with the optimum viscosity for permitting the one-way passage of chemicals into the cell. Even more relevant to Cantor’s present interest was the known fact that membranes of leukemia cells are more fluid than are those of normal lymph cells. Was that due to decreased amounts of cholesterol in the cancer cells? Patients with chronic lymphatic leukemia show diminished cholesterol blood levels. Furthermore, adding cholesterol to leukemia cells reduces their membrane fluidity and decreases their malignancy. Were these just coincidences? Cantor decided to convert the courtesy stop into a working session with Bloch, who was famous for his generosity in listening to his colleagues’ problems. What better use of these morning hours than a free consultation with a Nobelist?

Krauss’s seminar room was full of graduate students, postdoctoral fellows, and some visitors from other departments. A few were still eating but, judging from the empty cups, crumpled sandwich sacks, balled paper napkins, and other detritus, most had finished their lunch. Kurt Krauss was clearly irritated. As soon as Cantor reached the front of the room, Krauss rose. The room fell silent. “Professor Cantor hardly needs an introduction, so in view of the late hour”—he threw an accusatory glance at his guest—“and without further ado, I’ll call on our speaker to enlighten us with his new theory. I.C.”—he gestured toward Cantor—“the floor is yours.”

No scientific lecture is ever given without slides or other visual aids, especially if chemical structures are to be shown. The fields have become so complicated, the topics so esoteric, that even specialists talking to their own peers need to resort to overhead or slide projectors. Cantor had requested only the former. Felt pens in hand—one black, the other red—he proceeded to draw on the roll of clear plastic mounted on the base of the overhead projector, his drawings appearing in greatly magnified form on a screen behind his back in the dimly lit room. Cantor prided himself on his lecture style: his carefully drawn figures and precisely spoken words flowed together effortlessly. His audiences were always grateful that they could follow his presentation and at the same time take notes—a task that was often difficult with speakers who rushed ahead to the accompaniment of percussive commands: “Next slide, please.”

Kurt Krauss could be terrifying in a manner that was often compared to that of the late physicist Robert Oppenheimer. When Krauss whispered to his neighbor in the front row, “We must teach I.C. some humility in our hallowed halls, mustn’t we?” just after Cantor had started his talk, his voice may well have carried to the podium. He was also famous—many victims would say notorious—for his interruptions. Their impeccable timing was usually designed to cause the maximum amount of ego deflation. In addition, Krauss almost never took his eyes off a speaker; many a subject of his scrutiny claimed never to have seen Krauss blink.

Cantor didn’t subscribe to this belief, but even so, today he felt that extra caution was in order. His theory was truly original—so much so that professional jealousy might actually sharpen Krauss’s tongue. Cantor’s tardiness hadn’t helped, especially when he realized that he’d committed a faux pas by mentioning in his introductory remarks that his late arrival had been due to an exciting session with Bloch. To Krauss, a visit to the Cambridge campus prior to an appearance in his laboratory across the Charles River was an act of lèse-majesté, especially when announced in public.

Cantor’s use of two colors was usually highly effective: red was reserved for noting key points, which were then settled in black on the white surface. This time, within the first few minutes, he twice caught himself mixing up pens and having to interrupt the natural flow of his presentation by erasures. But it wasn’t just the extra measure of caution that affected Cantor’s usually polished lecture style. This was the first public unveiling of his hypothesis, and he suddenly found that his mental processes had to operate on two parallel tracks, one public and the other totally private. Out loud, he spoke about his hypothesis; to himself, he was testing each statement against the experimental proof that he was sure he’d provide in the near future. Yet he wasn’t prepared to tell anyone that he was even thinking of such experimental verification.

As his lecture proceeded, however, Cantor’s confidence in his proposed experiment grew to conviction. He recovered his poise and, as in the last movement of a symphony, built up to a crescendo. Krauss never even removed his verbal rapier from its sheath, silent out of true admiration: Cantor’s hypothesis was indeed an intellectual tour de force. Krauss had mentally rehearsed an appropriate accolade when Cantor presented him with an opportunity that would go down in Harvard history as one of the most famous quips in Kraussian lore.

Cantor was moving back and forth, writing with uncharacteristic speed in black and red on the plastic sheets, then stepping backward to point at the projected images on the screen. As he approached the end of his talk, he underlined the word “arginine” twice in red and then drew its chemical structure to call attention to the three incriminating amino groups. In his summation he returned once more to this key amino acid and triumphantly slashed two exclamation points behind that word, this time in black, then turned from the screen, flushed and breathing heavily, to face his audience.

Etiquette at such scientific talks follows a standard ritual; it hardly matters whether the subject matter is chemistry or cell biology. Invariably, the speaker ends by flashing a credit slide—not unlike the microsecond exposure in movies citing the gaffers, best boy, master electricians and the like—with numerous names. “Let me thank my collaborators listed on this slide for the skill and dedication that made this work possible; the National Institutes of Health for financial support; and you for your attention.” At this point, the projectionist turns off the projector and switches on the lights, the audience applauds perfunctorily or enthusiastically as the occasion may warrant, and while the speaker fumbles with the microphone cord around his neck, the chairman rises to whisper to the speaker. After the expected nod, the former turns to the audience. “Dr. X has kindly consented to answer questions. Does anybody have one?” and without taking another breath proceeds with the first, and frequently also the second and third.

This is the scenario for most scientific talks, but not what happened at this particular noon seminar at the Harvard Medical School. Professor I. Cantor, although he used the first person plural in his talk, did not thank any collaborators. After all, he hadn’t discussed any experimental work. He’d been talking about a hypothesis, his hypothesis. There was no concluding slide with names. As the lights went on, instead of the expected applause, he was greeted by a few giggles that grew into bursts of laughter. Cantor looked stunned.
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“Where’ve you been, Jerry?” asked Stephanie, Cantor’s secretary. “Professor Cantor wants to see you.”

“The Prof? I thought he wasn’t coming back from Boston until this afternoon.”

“He caught a plane last night. He was here before I came in this morning.”

What’s I.C. up to? wondered Stafford.

“He’s in his office.” Stephanie motioned with her head. “Better go in right away. I’ve never seen him so impatient.”

“Come in and close the door.” Cantor pointed to one of the chairs facing his desk. “I didn’t know you were keeping banker’s hours.”

Stafford didn’t mind the implied complaint, indeed he was grateful that it was couched in terms that in Cantor would pass for humor. Unlike most members of his research team, Cantor was not a nocturnal creature. Stafford and the rest of Cantor’s group assumed he spent his evenings keeping up with the literature in his field. Stephanie, his secretary, and very few others knew better. He was always in his office by eight in the morning, and he expected his coworkers to be available. Graduate students in most institutions are notoriously late risers, who work way past conventional bedtime. Cantor had no objection to their working late; he even encouraged it. But he also wanted them there when he was. Stafford still didn’t care for the routine, and, whenever possible, he tried to beat the system.

“Not banker’s hours, I.C.,” Stafford replied. “Postdoc’s. And only when you’re out of town, and even then only rarely.”

A faint smile crossed Cantor’s face. Stafford knew he was the professor’s favorite and that he was permitted a certain amount of levity, provided it was displayed in private. For an American professor, Cantor was unusually formal. He was also a very private person. Ever since his divorce, nearly a dozen years ago, no student had been invited to his home. Not even Stafford. Cantor’s wife used to hold a big turkey dinner buffet for the entire group at Thanksgiving, an open house around Christmastime, occasional small get-togethers for the foreign fellows’ wives—but these events belonged to a past beyond the memory of his present students.

“I thought you weren’t due until this afternoon, I.C.” Except for Stafford, nobody in the laboratory ever called Cantor “I.C.” to his face. “Professor Cantor” or, on occasion, “Prof” was established etiquette. Only outsiders or professional equals “eye-seed” Cantor. Nobody remembered when Stafford had joined this select club. It was not that he had been specifically invited; one day he was just there. “How did your talk go at the Krauss seminar? Were they duly impressed?”

Cantor swiveled sideways in his chair so that he was facing the window rather than Stafford. He had a striking profile, dominated by thick, bushy eyebrows and a large nose that some called Semitic, while others claimed that it reminded them of the profile on a Greco-Roman coin. He wore his carefully combed, wavy hair, dark brown with tinges of gray, rather long. It curled over the back of his collar and partly hid his large ears. His lips were full and always moist. Still gazing out the window, Cantor said, “They broke into thunderous”—he paused for effect—“laughter.”

That’s when he veered toward Stafford. It was one of his tricks, to surprise his listeners. He’d succeeded: bewilderment was drawn all over his student’s face. “Laughter?”

“Yes, laughter. A real outburst … as soon as the lights went on.”

Stafford was momentarily at a loss. He found it difficult to comprehend for several reasons. He couldn’t imagine one of Cantor’s polished talks ever being greeted by laughter—Cantor, who never told a joke during a lecture. And even if the inconceivable had happened, and the professor had laid an egg, it was so unlike him to disclose such a personal humiliation.

Cantor nodded. “You look just like I must have. I was flabber-gasted. But then I realized, after a glance at the audience, that they weren’t laughing at me but at something behind me. Do you know what I saw when I turned around?”

Stafford shook his head.

“It seems that, toward the end, I’d gotten so enmeshed in my talk that instead of marking on the overhead transparency, I started to draw on the screen itself. When I turned off the overhead projector and the room lights went up, there were all those black and red marks on the screen.”

“My God, I.C.,” Stafford exclaimed, “I wish I’d been there. What did you do?”

“I was so embarrassed, I took out my handkerchief, spat into it and started to rub one of the ink marks. Of course, that made an even bigger mess, which caused more titters and giggles. But then, Jerry”—he’d raised his right hand to stop Stafford’s laughter—“Krauss jumped up from his seat and did something that I’ll never forget: he ran forward and grabbed my hand. ‘Don’t clean the screen,’ he said, ‘just sign it. We can always get a new one. This talk will go down in history.’ That’s when they all started to applaud. The people actually rose and applauded.”

Stafford was impressed. He’d never seen Cantor speak so candidly about himself—or display a pride that was enthusiastic rather than stiff. “That must’ve pleased you, I.C. Especially coming from Krauss.”

“It did, but that wasn’t all. After the talk, after we were alone, he said that this was the kind of idea a scientist gets only once in a lifetime, like Watson and Crick’s double helix. Of course he was exaggerating. But you know what he said then?” Cantor didn’t wait for a reply. “He said, ‘They didn’t get the Nobel Prize for years. But you,’ he said, ‘if only you people can devise an experiment …’ It wasn’t obvious whether he meant it as a wish or a challenge.”

“Did Krauss have any suggestions about an experiment?”

Cantor’s reply was instantaneous. “Of course not. Nobody did to whom I spoke on this trip. All they produced were the usual objections, as if I hadn’t thought of them myself dozens of times. I know perfectly well that metastases are not just a characteristic of malignant cells, spreading from organ to organ. Lymphocytes, our natural defenses, also infiltrate other tissues, but there it’s life-saving, not lethal.” Without realizing it, Cantor had switched to a lecturing style. “Nobody has to remind me that frequent cell division is not by itself malignancy. Take wound healing or embryonic development. It’s the timing, the location, that’s different. For that matter, it isn’t even clear whether the capacity for rapid division is germane to all tumor cells. Some tumors seem to grow only because the cells don’t degenerate. Krauss’s sarcoma, for instance.”

Stafford’s thoughts started drifting to the first time he’d given a talk, during his second year as a graduate student. He’d been asked to report on the progress of his research at a seminar attended by students from all research groups in the department, not just Cantor’s. The audience hadn’t laughed; they’d applauded in a perfunctory way. But he still remembered the hidden yawns, the glazed looks and drooping eyelids. The prof had been damn decent about it. Instead of criticizing him in public, Cantor had called him into his office. “Jeremiah,” he’d said—he hadn’t yet started calling him Jerry—“your talk was awful. All you told them today was how you’re repeating the work of that group out West, studying phospholipids from marine sponges, so that you’d get some of their material for your membrane work. How can you take such promising results and make them sound so ploddingly dull? For heaven’s sake, Jeremiah, you’ve got to learn how to excite your audience, how to convince them that what you’re doing is really important. I don’t mean to fake enthusiasm—show them what I see in your eyes or hear in your tone when you talk in the lab. And you took too much for granted by assuming your audience was familiar with sponges. Never make such an assumption. Many people don’t even know that sponges are animals. I don’t encourage the use of slides, but you could’ve jazzed up your presentation by a couple of those glorious underwater pictures we got with the sponge samples. Don’t look so morose,” he’d concluded, “you’ll do fine—just remember what I’m telling you.” Stafford had never forgotten.

Cantor had been gazing at the blackboard behind Stafford’s back. Now he cleared his throat. “I know you’re working on a project of your own. I’ve never before asked you to drop an experiment in midstream,” he began, his eyes still fixed on some imaginary point behind Stafford, “but I’m going to do it now.” Cantor’s words had cut through Stafford’s reverie, but the young man offered no response. Much as he respected his mentor, he always imagined himself in a subtle battle of strength in which he defended some private territory that Cantor would not be allowed to penetrate. “I’ve thought of an experiment,” Cantor said slowly, eyes straying again to the blackboard. “It will transform my hypothesis into a theory of tumorigenesis to everybody’s satisfaction—even Krauss’s. It’s an experiment that’s going to work. I feel it in my bones and I want you to start on it—as of tomorrow.” He stalked over to the blackboard and commenced to draw what he’d first set down on the back of the laundry form at the Hotel Sheraton Commander in Cambridge, Massachusetts: a fiendishly clever experiment with tagged proteins that involved no less than three different radioactive isotopes of carbon, hydrogen and sulfur as well as the nonradioactive, stable carbon isotope C-13. While the radioactive labels were intended to locate the protein in different cell fractions, the C-13 labeled arginine would shed light on the spatial arrangement of this amino acid within the protein molecule through its nuclear magnetic resonance spectrum. Only a cell biologist with a thorough background in chemistry would have come up with such an idea.
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Branner, the exclusive girls’ academy, was the only high school in Portland where the Latin class reached Ovid and even Virgil, and where one could take two years of calculus; it was one of the few obligatory stops in Oregon for Ivy League recruiters. It was also a school that believed truly in mens sana in corpore sano and insisted that each student concentrate seriously on at least one sport.

That is why in her senior year Celestine Price lost her virginity at the ungodly hour of 6:15 A.M. Competitive swimmers practiced three hours daily. Given Celestine’s academic schedule, this meant entering the pool at six each morning for two hours of laps before classes and a third one at the end of the day. The regular gym teacher was a woman, but Branner’s four top swimmers, groomed for statewide and Pacific Conference competitions, had a male coach. Eleven years ago, Glenn Larson had nearly made it onto the United States Olympic team. Now he was a computer programmer who moonlighted at Branner because, in addition to the extra income, it provided him with the opportunity to swim daily. He was always in the pool with the girls, and his superb body showed it.

The pool also offered ample opportunity for every sort of horseplay, which the girls—all but Celestine—exploited just so they could touch Larson’s taut muscles. It was not that Celestine lacked a teenager’s inclination for erotic play; rather it was her self-control. She wanted to be in sole charge of her innermost desires’ ultimate realization, and that did not just apply to matters sexual. It was even truer of her professional ambitions, which were remarkably well planned out for a seventeen-year-old senior.

The Prices were Oregonians from way back, who had made their money originally in lumber but were now big in construction. Celestine’s father, who died shortly after Celestine entered her teens, had been an engineer. She decided to follow in her father’s footsteps. Her mother agreed, provided Celestine would accept the discipline of a Branner education with its full curriculum of Latin and math. In Mrs. Price’s opinion, Latin was the only proper entry into the humanities, and math the door into the male world of science and engineering. By the time Celestine reached her senior year, she had switched from engineering to chemistry research as her career choice.

Celestine never got bored swimming laps. Once her arms and legs hit their pace, her mind tuned itself to her current fantasy list: accepting a medal for her latest discovery in science; breaking the 200-meter free-style Olympic record; selecting the man who would introduce her to the pleasures of sex.… Lately, she’d toyed with the idea that an older man, specifically Glenn Larson, might just be the right candidate. Larson had the body of Adonis; a small flower tattoo circled his navel, the thin stem disappearing into his bathing suit. One day, the waistband of his swimming trunks had slipped slightly and Celestine had caught sight of it. “So you like picking flowers?” she said. It was that question which led Larson to take a real chance—courting instant dismissal if they were caught.

“Celly,” he replied, “we ought to work some more on your butterfly stroke. How about some extra practice? I could come next Saturday morning and spend a couple of hours with you.”

“Next Saturday?” she asked slowly. “What time?”

“You name it.”

Larson had never offered private coaching before. Was this the conscientious swimming coach speaking, or was there something else behind those words? She looked at the blue flower tattoo for a few seconds before replying, “The usual time. Nobody will disturb us at six o’clock on a Saturday morning. By the way, is it a bluebell?” The pool and its locker rooms were in a separate building adjacent to the Branner gym. Larson arrived early to unlock the front door and changed quickly into his swimming trunks. In the water he started out on a fast crawl, then switched to a slower backstroke. Just as he turned to start a new lap, he saw Celestine leaning against the door of the coach’s dressing room. She was wearing a long T-shirt with the words “A Woman’s Place is on the Top” embossed across her chest—the logo of an all-girls group that had climbed Mount Hood that summer.

“Come in,” he called, swimming in her direction, “I’ve been waiting for you.”

She walked slowly toward the pool so that they reached the edge at the same time. “So have I,” she said, “but I’m not ready yet. Why don’t you come out?” Even though water was dripping from his body, Larson’s mouth went dry as Celestine opened the door to his dressing room. By the time he entered, she was facing him with a towel.

“Here,” she said, throwing the towel at him, “it’s a pretty small room you’ve got here. And only one bench.”

As a National Merit finalist, with her Virgil and calculus and swimming championships, Celestine had her choice of colleges. Her mother favored Bryn Mawr or Mount Holyoke, two Eastern women’s colleges with strong science faculties. In the end, however, Celestine followed her Branner chemistry teacher’s advice. “Both Holyoke and Bryn Mawr have excellent undergraduate programs in chemistry. Still, the union card for serious research is a Ph.D. Get it as quickly as possible. And if you ever want to get an academic position at a top university, you’ve got to get plucked into the old boys’ network. The best way to accomplish this is to do postdoc work with two different mentors at two different institutions. If you turn out as well as I think you will, by the time you enter the job market, you’ll have three men in three universities pushing for you. Make no mistake about it. Chemistry is still a man’s world.” To her mother’s surprise, but not her teacher’s, Celestine chose Johns Hopkins for its six-year combined B.S.-Ph.D. program.

In her second year at Johns Hopkins, Celestine took Professor Graham Lufkin’s seminar on “Chemical Communication in Invertebrates.” Lufkin lectured in exquisite detail, as only an expert who worked in the field could. The class was hushed as the professor talked about pheromones affecting the caste system among termites and described the death of the termite queen, who, after laying close to one hundred million eggs in ten or more years of spectacular productivity, finally turns infertile. “A crowd of workers surround her,” Lufkin intoned, “and lick her—abrasively, not gently as they are wont to do during the prime of her life—for days on end, until her body has shrunk down to its shriveled skin.” Celestine, the occasional romantic, never forgot that lecture.

But Celestine the chemist was particularly fascinated to learn about the isolation in 1959 of the first pheromone by the German chemist Butenandt and his associates. They had patiently collected and dissected nearly a million female silkworm moths over a period of twenty years to establish the chemical structure of their sex attractant. Now, using a technique developed by the Cornell chemist Wendell Roelofs, just a few hundred insects suffice for the identification of a pheromone in a matter of weeks. By attaching microelectrodes to the antennae of insects, Roelofs screened many chemicals for their capacity to elicit an electrically detectable response from a given insect, a signal exhibited strongly only for the bona fide sex attractant of its opposite sex. An entire new world had opened to Celestine: how to use chemical insight and apply it to biological problems.

Two days after she received an A+ in Lufkin’s course, Celestine appeared in his office. “Did you come to find out about your grade, Miss Price?” he asked in his most formal manner. “You did very well.”

“No, I’ve come to ask a favor.”

“Go on.” Lufkin moved his chair slightly closer, a sign that his own antennae were up.

“I’d like to do some independent reading about insect biochemistry. What do you recommend?”

Lufkin stroked his chin, as if contemplating her request. Actually he was inspecting Celestine in her white summer skirt, T-shirt and sandals—her long, bare legs; her muscular arms. She’d given up regular swimming—it was too time-consuming—but she stayed in shape by daily exercise. “Come back on Wednesday during my regular office hours,” he finally replied. “I’ll give you some relevant references.”

Graham Lufkin was both a charmer and a rationalizer. He thought sexual contacts between faculty and students quite unprofessional. Contact with ex-students, on the other hand, was a different matter: a private relationship between consenting adults, which was nobody else’s concern. His definition of “ex” was quite precise: the moment he signed the grade sheets for his course and sent them off to the registrar, the student became an “ex.”

Lufkin kept his promise. Two days later, he presented Celestine with a list of papers: Bloch’s work on sterol metabolism in insects; Nakanishi’s isolation of phytoecdysones—insect molting hormones from plants, which probably act as defensive secretions; Röller’s isolation and identification of the insect juvenile hormone, which keeps insects in their juvenile stages; the list went on. As he intoned the names and titles, Celestine was too excited to catch the change in Lufkin’s voice when he concluded with, “By the way, I have an extra ticket to this Friday’s Kronos Quartet performance. Would you like to join me?”

Celestine was still writing down the last reference. “Oh …” she said, “I have an aunt who plays chamber music. Yes, I’d love to.”

He hadn’t even offered to pick her up: they just met at the concert hall. Celestine knew little about the Kronos’s specialty, modern chamber music, so she responded avidly to Lufkin’s running commentary, delivered with fervor and knowledge in a low whisper, and shivered whenever his breath happened to blow ever so lightly into her ear. She had heard of Philip Glass, but not of Terry Riley or Alfred Schnittke; even Alban Berg’s name—the fourth composer on the program—was only familiar by reputation. “Berg’s most famous works are his two operas, Wozzeck and Lulu. Have you ever heard them?” She had not. Had Celestine ever been to an opera? No. “Ah, you should see Lulu. The type of character that almost convinces you that some human females secrete pheromones. Tell you what, Celestine”—she hadn’t even noticed the sudden shift to her first name—“I live only fifteen minutes away. Stop at my house after the concert for some coffee and I’ll play you the last act from Lulu, the part in which Jack the Ripper murders her. I’ve got the newest recording with Boulez conducting and Teresa Stratas in the lead role.”

Celestine went and was again impressed: the ultramodern furniture, the books, the prints by artists even she had heard of, the conversation, the man’s elegance and wit. After an hour, Lufkin drove her home.

He let her wait for a couple of weeks before telephoning one morning. “Celestine? This is Graham Lufkin. I hope I didn’t wake you?” Upon learning that she’d just finished her weight-lifting exercises, he asked, “Weight lifting? So that’s why you are in such wonderful shape. Do you do this every morning?”

“Except when I’ve got an eight o’clock class,” she replied.

“What color leotard do you wear when you lift weights?”

Celestine looked down at her naked, glistening breasts, droplets of sweat running down to her belly. “Oh, just skin colored.”

“How about having dinner with me at my place this Saturday? I’m a passable cook and I can be an entertaining host.”

“I know that already,” she said.

“Will you come?”

“Sure. Why not?”

The affair between Graham Lufkin and Celestine Price lasted for nearly a year. During that entire period Celestine didn’t see another man. Lufkin never demanded monogamy from her and she had no idea whether he slept with other women. The nights and sometimes weekends—like the time he took her to New York to see her first opera—sufficed. She felt that the quality of intercourse with him—intellectual as well as sexual—was far superior to what her male peers could offer. At the end of her third year at Hopkins, she felt ready to begin her Ph.D. research.

Both Lufkin and Celestine agreed that their sexual intimacy precluded any possibility of a more professional relationship. This did not stop Lufkin, however, from offering advice about picking a Ph.D. supervisor. “I know what the people in your department will tell you: work with one of the big-shot professors.” He spoke with the gruff brevity of the self-assured. “They have more money, bigger research groups, and frequently they work on a variety of problems.” His right index finger pointed at Celestine like a cocked pistol. “As a beginning graduate student, you’re likely to be a small fish in a rather big pond. Don’t reject out of hand the thought of working with a young hotshot assistant professor, somebody who’ll still work in the lab. She’s likely …”

“She?”

“Yes, she. I have somebody in mind for you—Jean Ardley. She’s only been an assistant professor for two years, but she’s got an excellent background. Got her Ph.D. in organic chemistry with another woman at Brown, and then did two postdocs.” Lufkin had assumed his usual faculty adviser style, replete with authority and a surfeit of minutiae. “One at the Salk Institute in Guillemin’s lab on peptides—he’s the man who shared a Nobel Prize for his hypothalamic hormone work—and a couple of years in Texas with Röller. Remember, he’s the insect physiologist who discovered the first juvenile hormone.”

“How do you know so much about her? I’ve hardly run into her in our department.”

He gave a dismissive shrug. “Chemistry is a big department. I don’t even know whether she teaches any undergraduate courses.”

Celestine eyed him curiously. “She isn’t by any chance …”

“Celly! Don’t say it.” Lufkin was not smiling.

“Sorry.”

“I got to know her a bit because she’s come to me for some technical advice. She’s starting on a damned interesting line of research—one that should suit a chemist like you with serious biological ambitions.” Lufkin anchored her eyes before continuing. “You might as well get a female role model in graduate school and find out how she did it. What the costs are. How her male colleagues treat her.” He pointed to himself. “There are still so few women in academic chemistry, you’re unlikely to find one for
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