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ABSTRACT

Hao Wu’sora history begins with a discussion of her childhood in China, during which
her family was separated and forced to rel ocate to the countryside during the Cultural
Revolution. Despite the difficulties associated with such turmoil, including the death of her
father, Wu excelled in school. She consistently ranked highest in her class, and on the National
College Entrance Exam she ranked fifth of al test-takersin the city of Beijing. Wu enrolled in
Peking Union Medica College in Beijing, a highly selective, combined eight year bachelor’s
and medical degree program founded by the Rockefeller Foundation. While there she took
courses taught in English and a semester of Immunology research which piqued her interest in
laboratory work, leading her away from the clinical world of medicine. At an international
biochemistry meeting, Wu discovered the structural biology research of Michael Rossmann,
research that would ultimately bring her to the United States. After some difficulty obtaining
her visa, Wu began the Ph.D. program at Purdue University joining Rossmann’s |aboratory.

Her research on canine parvovirus crystals brought her to the University of Kentucky and also to
Norwich, England briefly. Additionally Wu worked on a Fortran computational modeling
program during her graduate studies. While at Purdue, Wu met a colleague she later married,
though she quickly discovered that he did not share her views about science or appreciate the
difficulty of balancing family life and research. Wu chose her postdoctora position at
Columbia University with Wayne A. Hendrickson because her partner’s job was in Connecticut.

WU’ s research on CD4 and HCG led to multiple publications including a 1997 Nature
paper. Although Wu considered becoming a Research Assistant instead of a P, after she solved
the structure of CD4 she decided to test the job market and ultimately joined the faculty at Welll
Medical College of Cornell University. Staying in New Y ork City did not disrupt her children’s
education and allowed Wu to take advantage of the large structural biology community within
the city. Shortly after beginning at Cornell, Wu received the Pew Scholars in the Biomedical
Sciences Award. Thisfellowship helped her solve structures and perform the initial work
necessary in order to receive aNational Institutes of Health grant. During the oral history, Wu
discussed her research group’s work on TRAF and AlF and the difficulties associated with the
funding of crystallographic research. She aso touched on the current struggle between basic
and tranglational science; competition from other laboratories; the complexities of balancing
family and work; and the difficulties women in science face. At many points throughout the
interview Wu returned the discussion to China and its ascendancy with respect to science, her
own educational experiences there, and the teaching she now does in China.

INTERVIEWER

Karen A. Frenkel isawriter, documentary producer, and author specializing in science
and technology and their impacts on society. She wrote Robots: Machinesin Man’'s Image
(Harmony 1985) with Isaac Asimov. Her articles have appeared in many magazines and
newspapers including The New York Times, Cyber Times, Business Week, Communications
Magazine, Discover, Forbes, New Media, Personal Computing, Scientific American, Scientific
American MIND, The Village Voice, and Technology Review. Ms. Frenkel’ s award-winning
documentary films, Net Learning and Minerva’'s Machine: Women and Computing aired on



Public Television. She has been an interviewer for Columbia University’s Oral History
Research Center’s 9/11 Narrative and Memory project, The National Press Foundation’s Oral
History of Women in Journalism, and the International Psychoanalytic Institute for Training and
Research’s Oral History. Professional membershipsinclude: The Authors Guild, National
Association of Science Writers, Writer’s Guild of America East, and New Y ork Women in Film
and Television: Past Member of the Board and Director of Programming. Her websiteis
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INTERVIEWEE: Hao Wu

INTERVIEWER: Karen A. Frenke
LOCATION: New York, New York
DATE: 30 January 2008

FRENKEL: ThisisKaren Frenkel and today is 30 January 2008. I’m with Hao Wu, and this
interview isthefirst session for our interview for the Pew Biomedical Scholars Ora History
Project. And I’m going to ask Hao where and when she was born, please.

WU: | wasbornin Bejing [China] in 1964 [on] 23 May, the hours | don’t know. [laughter]

FRENKEL: Yeah. We don't have to know the hour. That’s okay. What kind of
neighborhood did you live in and what were your parents' occupations?

WU: Right. So, my parents were professorsin universities. Where did welive? Welivedin, |
guess, the faculty housing, so our neighbors are from the same university.

FRENKEL: What were they professors of ?

WU: Physics, actualy.

FRENKEL: Both of them?

WU: Physics...right. They were classmates, my parents.

FRENKEL: And did you have siblings?

WU: Yes, | have abrother who'stwo and a half years younger. We were very close while
growing up, actually. It was good to have him. [laughter]



FRENKEL: Isheolder?

WU: He' s younger, two and a half years younger.

FRENKEL: How much of your parents’ professions did they bring home with them, and what
was the talk over meals like?

WU: Tak over meds. You know, | really don’t remember talk over meals. But, | think, we
[knew] what they work[ed] on....I guess. | mean, they teach physics. That we [knew], | think.
Oh, I think, they d[id] alot of work a home. They prepare their teachings at home. Oftentimes
they bring their work [...] home. That’s probably how we got to know that. Y eah, it’s pretty
vague, but we [knew] one way or another what they [did].

FRENKEL: Well, what areasin physics were they doing research in, or were they...

WU: Mostly teaching, | think, at the time.

FRENKEL: Mostly teaching.

WU: Well, at thetime, there' sreally, you know, not much research going on in universities.
My dad did some research, and those were, | think, on semiconductors. He actually built
the...probably around thefirst TV. Actually at homewe had a TV that he built with hisown
hands. But my dad died very young, so | actually didn’t really have an extremely clear picture
of him to some extent. | was twelve when he died, and that was all related to the Cultural
Revolution because my family...my father’sside at least...let’ssee. My grandfather isa
chemist. He'sactudly afairly famous chemist. He founded the [Chinese Chemical Society].

FRENKEL: What was his name?

WU: Hisnameis Cheng Luo [Wu].

FRENKEL: L-U?



WU: C-H —no, C-H-E-N-G L-U-O, and Wu. Y eah, and also my grandmother is also literate.
She's actually very literate, although she never worked. But she's an intellectual woman. She
writes poems, those kind of things, for fun | guess. [laughter] So my father’s side had six
siblings, right? Three of them were old enough to come to [the] U.S. before 1949. That was
before communists took over the country, right. So, three were in the States and three other
siblings were...the three younger ones got stuck. [laughter]

So, because of thisrelationship | think with the U.S. through the siblings and also my
grandfather who used to work for Guo Min Dang [Kuomintang], you know, the previous
government. He used to work for the previous government. He was some kind of head of the
Department of Measurement...some kind of ...1’ m not sure how to trandate it.

FRENKEL: Standard, perhaps.

WU: Standards and Measurements, something like that, yeah. He actually converted the metric
system with the Chinese system. So, you can still find the citation [to] his book at the back of
Chinese-English dictionary.

FRENKEL: Interesting, very interesting.

WU: Yeah. So, | think because of al these things my father’ s family were considered, sort
of...bad. Well, you know, the sentiment isthat at least in the early 1960s and |ate 1950s the
government has this movement against the intellectuas, right?

FRENKEL: Right.

WU: Right.

FRENKEL: | seewhat you mean.

WU: Right. Sothey were considered bad. And my dad was eventually...herealy didn’t do
anything wrong. [...] What my mom told me was that somehow he scribbled...during one of
these boring meetings; | guess he scribbled some names on a sheet of paper and they, | don’'t
know...extract[ed], whatever...something out of that scribble and [said] that he [was] an
antirevolutionary, or he [was] antigovernment, [or] things like that. So, he was considered that
for many, many years.



FRENKEL: Oh.

WU: Yeah. When | wasfive, our whole family had to go to the countryside in the Jiang Xi
Province, in the countryside, to...I guess the aim is to mingle with the farmers and to work as a
farmer so that you get—I’m not sure what the word would be. Y ou improve yourself by [...].

FRENKEL: With the common man to get...

WU: Yeah, with the common man, right. Exactly...to somehow improve yourself by doing
that. They did all the farmer work like growing wheat. [laughter] Oh, no, not wheat. It's
probably rice. Actualy, | think it’srice. Ricel think grew in water...rice[is], sort of, almost
water, yeah. So, my dad also raised pigs.

FRENKEL: How long did you have to do that?

WU: | think they stayed for two years. The kids came back | think within a year or even less
than ayear. I’m not sure. Because my parents thought the conditions were not so good for the
kids, they send us to the relativesin...my mother’s side' srelative in Zhang Jia Kuo [China],
whichisacity not too far from Beijing [Ching]. That’s where my mother’s family...

FRENKEL: So, what wasit like for you to be transported from your home to the countryside?

WU: For me...l don’'t remember being either sad or not sad. It was|...] abenign experience.
Tomeitwas]|...] abenign experience. | think my parents probably tried to shield alot of stuff
from us, because | didn’t know anything [about how] my dad [...] consider[ed] [...] when | was
young. | didn’t know anything about those things. Those al came later.

FRENKEL: What was the school like?

WU: No school. | didn’t go to school.

FRENKEL: No school for you?



WU: | didn’t goto school [...] there. But | was also...before school [age]...in Chinayou go at
seven.

FRENKEL: Oh.

WU: Yeah, at seven [...]. Wego to kindergarten. Well, kindergarten islike aday care. |
would say we went to day care that’ s organized by the university.[...] And wewereall inthe
same class. My brother and | [were] in the same class. There’sjust no age. It was just
everybody | guess all together.

FRENKEL: Kind of anursery.

WU: [...] | guess, yeah. We [were] all together. Yeah, | remember that.

FRENKEL: So, then you were separated from your parents at Zhang Jia Kuo.

WU: Right.

FRENKEL: For how long?

WU: | would say for two years. | think it was about two years, because | went to first gradein
Zhang Jia Kuo for the whole year. Actually, [I was] not only separated [from] my parents, | was
also separated [from] my brother, because my brother went to my grandmother’s house and |
went to my aunt’s house. | guess they couldn’t take...each family could not take two. There
was just too much work.

FRENKEL : What was your aunt’s house like and what was your aunt like?

WU: Itwasgreat. Actudly, it wasgreat. They treated me so nicely...everybody. My aunt had
two daughters and one son, and they [were] all older than me. My mother is the youngest child
of thefamily. Soismy father...so, they were both the youngest. They treated us [better] than
their own, really. Actually, it was avery good experience, except the placeisredly cold.

FRENKEL: Oh, it'scold?



WU: It'svery, very cold. | actualy had a stomach ache every day, every day.

FRENKEL: What did you have...[a] stomach ache?

WU: Stomach ache, yeah. At wintertime | [had @ stomach ache every day.

FRENKEL: From what, the food?

WU: The cold, the cold.

FRENKEL: From the cold?

WU: Yeah, just from the cold. | think maybe there are just some...| also have some stomach
problems probably. It’'s probably some kind of irritable bowel, you know; [that] kind of things
that you don’'t know what the causeis, yeah. Thingslike that, yeah. So my stomach has always
been sensitive | guess. Also, thefood. Well, at the time we don’'t have alot of refined...well, at
least in Zhang Jia Kuo most of the grains are not refined grains, and those were, in general,
tougher on your stomach. A lot of the food, the refined food at |east, [was] rationed. Oh, when
they [had] whatever they [had], they [gave] it to us, so | actually had the chance to eat more of
the refined food than my cousins because they’ re more used to...whatever.

FRENKEL: They grew up onit.

WU: Yeah, yeah.

FRENKEL: So, you were therein school for ayear or so.

WU: For ayear, yeah.

FRENKEL: What wasfirst grade like?



WU: It waswonderful, actually. It was great. Everything was great. My friends were great.
Everything was great. School was great. | was the best student in the class. Everybody loved
me. [laughter]

FRENKEL: What could be bad?

WU: Yeah, yeah. | redly had no bad experience. | don’t remember anything bad, actually.

FRENKEL: Could you communicate with your parents at al during that year?

WU: | mean there’ s no phone. | don’t remember writing to them, actually.

FRENKEL: Did you hear from them?

WU: | don’t remember either, actually. | don’t remember either. Somehow I, sort of, settled in
[at] my aunt’shouse. | actually don’t even remember missing my parents. It's really amazing,
now [that] | think about it. | don’t remember any of those things.

FRENKEL: Well, you were very young.

WU: | wasvery young. | don't remember feeling that that place was worse than Beljing or any
of those things...none, actually.

FRENKEL: And you and your brother were removed from the countryside because it was so
harsh there?

WU: Yeah. My parents decided to take us back.

FRENKEL: Wasit very cold there as well?

WU: No, no, no. No, not cold. Just the living conditions...everything el se.



FRENKEL: | see.

WU: [Therewas] alot of disease there, because | think that there [were] lots of parasites.
Actually, when my father died the doctor was suspicious of some kind of parasites from [the]
pig...during the years he was raising the pig. But my mother didn’t want to have [an] autopsy,
so we still don’t know. We don’t know how he died, actually.

FRENKEL: | see.

WU: Yeah. Hejust had this persistent fever for months.

FRENKEL: And how old was he when he died?

WU: Hewasforty.

FRENKEL: Forty.

WU: Hewasforty, yeah. | wasonly twelve.

FRENKEL: Okay. Sothenyou were reunited back in Beijing?

WU: Yes.

FRENKEL: Didyou just travel to Beijing...your aunt brought to Beijing?

WU: No, no. My parents took us.

FRENKEL: They came and picked you up?

WU: Yeah. | think my mom probably.



FRENKEL: What was the reunion like?

WU: | honestly don’t remember. My mom sometimestells us that every time...she [did] visit
usoncein awhile...I think even when she wasin the Zhang Jia Kuo countryside[...], whenever
she [had] achance | think she cameto see us. Shetells us every departure was teary and
everything else. And | don’t remember. | really don’t remember.

FRENKEL: So, then they were punished for two years.

WU: Right.

FRENKEL: And when the punishment was over, they came back...

WU: They came back.

FRENKEL: And they could resume teaching physics?

WU: Yes, they did. [...]

FRENKEL: They had Ph.D.sin physics?

WU: Oh, no, no, no. They just had...actually, nobody had Ph.D.s at thetime; [...] they just
had a bachelor’s degree.

FRENKEL: B.Ass.

WU: Yeah, B.A.s. Actualy, even during their B.A., [toward] the end of their bachelor’s
degree [program], the movement [had] already started, the movement of anti-intellectualism, so
in school they probably only really studied for two years or something. After that, they were put
into useless research labs and [were] not really learning anything. It'sal part of this
government thing. Y eah; it [had] already started at the time when they were still in school.

FRENKEL: So, that wasin the late 1950s you said?



WU: Late 1950sto early 1960s][...] right.

FRENKEL: Okay. So, tell me about having been in this anti-intellectual period during their
youths. What was the family’ s attitude towards education when you started to go to school ?

WU: Yeah, no...good. | think the thing that my parents kept on telling us was that there are a
lot of things you can’t control, but one you can control iswhat you learn, so that was really deep
inmy head. [...] They were just saying [that] when you finish school you may have to go to the
countryside and all that, but if you do well in school, all those things, nobody can take [that]
away from you. So we always had this positive attitude towards education, | think. Even
though they were punished for being like that, they never said you should not learn or anything
likethat [...], so both my brother and | were very good in school. And it's dways
self-motivation | think, because | don’t remember my parents actually telling us, “Y ou have to
do homework,” and this and that. It aways was finished.

FRENKEL: You know, we didn’t talk about your mother’s side of the family.

WU: Right. My mother’sside...four kids. My grandfather isamerchant [...] whom | never
met...actually passed away before | was born. And my grandmother lived to her nineties.
She'silliterate; she couldn’t read.

FRENKEL: She'sstill alive?

WU: No, no. Shediedin her nineties. [Shewas] thislittleilliterate woman with her feet...you
know the Chinese...

FRENKEL: Bound feet?

WU: ...women [with] bound feet.

FRENKEL: Wow.

10



WU: Yeah, with the bound feet. Whereas, my grandmother on my father’ s side has big feet
[...], flat feet, because she didn’t believe in those things. My mother isthe only person in her
family who went to college.

FRENKEL: Out of how many?

WU: Out of four...out of four. Actualy, from what my mother told me, the family wasn’t
really supporting her at al; [...] there were two boys and two girls, so the family were trying to
get the boys to college, to school and this. The boysdidn’t want to do it, | guess, so they didn’t
doit. My mother [was] somehow just really good. So, eventually she got fellowshipsto go to
college. So that’show...the family wasn’t going to pay for anything, even just her living
expense[s], because college in Chinaisfree. You only pay for the living expense|s|.

FRENKEL: Right, and thefood, | heard.

WU: Just the food. Yeah, living expenses...pretty much the food, yeah.

FRENKEL: So, for awoman to do science...to bein physicsin that time, was that unusual ?

WU: It'svery unusua | think [...]. She went to a sleep-away school even before college, |
guess, with everything paid also. So, the family wasn't really part of thiswhole thing at all.
Shewent [to] it herself. That was Zhang Jia Kuo, asmall place, right? It'sasmall city. So, she
went to whatever her primary and secondary education were[...]. Very few people from the
school went to college in Beijing, so she actually was able to get into a college in Beijing. Well,
the reason that she could get the fell owship was because the only way they offer a scholarship is
with the goal of your becoming ateacher. So, thisis called Beijing Normal University.

FRENKEL: Norma?

WU: Normal. Beijing Normal University.

FRENKEL: For teachers.

11



WU: So, basically for future teachers. Even when she was...it must be high school or
whatever, junior high or senior high [...] already she went to this school that’s destined for
being teachers at the end. That’swhy everything's paid.

FRENKEL: | see.

WU: Right. So, that was her only choice, actualy, because that’s the only place she actually
[could] get everything paid.

FRENKEL: Did you have theimpression that your parents were content [...] being teachersin
physics, or did they have ambitions that were stymied?

WU: Well, my dad wanted to do research...that | know. Eventualy, he did some research, but
I’m sureit’s not as much as he wanted.

FRENKEL: Did he publish?

WU: No, no, at thetime, no. | don’t think he published. | don’t think so. But he worked for
these big expos|...] everything is sort of ashow. It'slike ashow. Everythingislike ashow.
So, there will be periodsthat [...] the research would be towards showing something at
industrial expo to show how great the country is doing, you know. It's all part of the pride or
something of this country. It’sliketrying to do well in Olympics...those things. So, that’s why
my dad made the first TV and those things. Those were displayed in the expo. He worked
really really hard on that. He actually was a believer [in] the communism. He realy thought
communism was good. So was my grandfather. That’sthe only reason he stayed [on the]
mainland. When communist[s] took over, all the government went to Taiwan. He actually had
to [fleg].

FRENKEL: Your grandfather.

WU: My grandfather. And that was the big piece of news in the Hong Kong newspaper
because he defected, right, in the sense to the old government. Y eah, they were supposed to be
going to Taiwan and then he went...|l guess he took the family to Hong Kong instead and he
went back to the mainland. They think communist [government] is good for the common
people. | mean the theory of communism is not bad, right? Everybody would enjoy a good life
and things like that.
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FRENKEL: Yeah, but they punished him for two years in the countryside.

WU: Yeah. But that was all before, right? 1949 was when the decision was made. The whole
family...

FRENKEL: Oh, that was before.

WU: Right...stayed in the mainland, right. Yeah, | think he was never against the government.
Only probably until theend...

FRENKEL: Who?

WU: My parents.

FRENKEL: Your father or your grandfather?

WU: My father. [...] Also, my grandfather also suffered. It'sredlly terrible.

FRENKEL: Well, that'swhy | said [...] your father was sent away for two years for some...

WU: Yeah. After that, of course.

FRENKEL: ...for some excuse. So, after that, did he change his mind?

WU: I’'msure hedid, but hedidn’'t tell us. 1 know there was some, kind of ... sometimes |
would hear them whispering and things like that, and | knew there was something going on, but
not really transparent to us.

FRENKEL: | getit. Okay. So, tell me about the years in school when you thought you might
become interested in science. How early did that happen for you?
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WU: | would say all donginasense. Well, my parents always stacked [...] alot of books at
home. We have alot of books. Even though they make very little money [...] we aways had
money for books|[...]. A lot of books about...like | said, books about...sort of, encyclopedia
kind of books I guess, the why book, why this, why that. There was awhole series of whys and
we aways had them.

FRENKEL: Chinese series?

WU: Yeah. [...] So, I think...from early on certainly my parents were trying to influence us, |
guess...not through spending alot of time with us, because they don’t have the time | think.
They’re always working, yeah. | mean from very early on, | started cooking, doing chores at
home, shopping for groceries, very young actually, as far as | remember

FRENKEL: How young?

WU: Certainly early teens, | would say.

FRENKEL: So, that was after your father died? Y ou had extraresponsibility.

WU: Oh, yeah. That could bewhy. But beforethat, I’ m trying to think. Even before that, |
think | started doing shopping certainly. | don’t remember cooking, actually, but shopping.

FRENKEL: Did your brother help?

WU: No. [laughter] | don’t think so, no, no, not really. Because foods are rationed—meats at
least meats were rationed—al so, when you go to a grocery shop, you don’t just get...sometimes
they have good meat, sometimes they don’t have good meat. | was the one who aways [had to]
go to the shop, and sit there, and wait until they...when they take out a good piece, | [would]
buy it, you know, something like that. Sometimes | would go through the lines afew timesin
order to get [...] good meat. Becauseif it's bad meat...if it'sall fat and things like that, |
[would] go again. It’snot like you can pick. There'snot alot of...

FRENKEL: [Choice].

WU: ...[choice], yeah. So, | did alot of those. | remember that.
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FRENKEL: Since you said you didn’t have alot of money but there was money for books and
your mother now was supporting you on one salary—one teacher’ s salary, | guess—did you
have to watch every penny?

WU: Oh, yeah. We were pretty frugal definitely.

FRENKEL: So, it was hard...hard economically?

WU: Yeah. Butl think it wasamost ahabit. | didn’'t realy feel the crunch [...]; [I didn’t
consciously feel] the crunch. | think just because we never wererich or it [had] always been
like that pretty much. Although | wastold we had alot more money before the Cultural
Revolution because my aunts and unclesin the U.S. were sending money to my grandma.
Because | was young, | really didn’t notice. | mean, what [did] | want when | was young. If |
have agood meal...I really don't...yeah, if I'mfull...l never had toys. That’strue. But | never
really...

FRENKEL: What about hobbies?

WU: Yeah, hobbies, hobbies. A lot of hobbies, actually, alot of hobbies. But | only
consciously remember my hobbies probably after my father died when | was a teenager.

FRENKEL: What were [they]?

WU: Younger than that, | don’t remember. Well, pretty much anything. Anything | can get
[my] hands on, | do it pretty much. Haobbies, okay. [In] summertimel swimalot. Actudly,
swimming isvery rarein China...not alot of pool. But if you are part of the university, there’s
always apool in the universities, so you get to swim. | remember swimming. | remember
always eating alot of food after swimming...aways very hungry. Let’ssee. Hobbies.

Reading, | guessreading. | was aso doing Chinese calligraphy...drawing. | was playing violin.

FRENKEL: Violin?

WU: Yeah. | wasnever good.
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FRENKEL: But you had lessons?

WU: Weéll, my neighbor wasa [...] no, no. Therewas no such athing, actualy, as the lessons.
Very rarely, very rarely anyway. So, my neighbor knows how to play aviolin so that’s pretty
[much] how I learned, from him. No, | didn’t have to pay him or anything, yeah.

FRENKEL: Oh, that's neat.

WU: Yeah.

FRENKEL: Did you keep that up?

WU: Andthenin college | started doing guitar; [...] that wasthe only thing | sort of know how
to play at the moment. Violinis completely gone, completely gone.

FRENKEL: [laughter ] Okay. Well, what did you read? Did you read many...

WU: Weél, alot of science. | think science was the most...

FRENKEL: Science?

WU: Yeah. Knowledge...mostly science | think because that’ s what we had.

FRENKEL: Arethere any books besides the encyclopedias that you can think of that
influenced you?

WU: I'mtrying to think. It's mostly encyclopedias, soit’s mostly...and then | know when |
was in high school, | did alot of math...alot of math. But that was on my own initiative | think.
My parents didn’t buy those books for me. | bought them for myself. All kinds of math.

FRENKEL: Now you were not sent away to boarding school, it was your mother...
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WU: My mother, but | didn’t know.

FRENKEL: So, you went to high school in Beijing.

WU: InBeijing. Yes, in Beijing. | never left the family.

FRENKEL: Let'stak about [...] high school then, because up until now we' ve been talking
mainly about your formative years when you were...

WU: [...] I did...maybe | can tell you something about my grade school after | had come back
from Zhang JiaKuo. Then | had to start from second grade [in] a class where all the faces were
new [...]. Therewas actually alittle bit of a shock there...at least | remember. Everything went
well with the academic part of it, but there was alot of ...that was my first experience with the
little mini-society. One girl, or maybe two—at least two girls—I remember there were two girls
who were really mean to me.

FRENKEL: Oh, you mean like aclique. When you say mini-society, you mean like acligue
of girls?

WU: Clique?

FRENKEL: | didn’'t know what you meant by mini-society.

WU: Wedll, when | wasin my aunt’s house, everyone was nice and | had good relationships
with everyone. But when | moved to the new school, these two girls were really mean to me.
WEell, one was the head of the, | guess, champion of the class. What's the word?

FRENKEL: President of the class?

WU: President of the class. She was the president of the classwhen | got into the class. And
then | just...l guess | was doing so much better than her academically...assoonas| got in, |
[became] thefirst...thething s, in classes or in grade schools here, you don’t redlly rate [rank]
the students|[...] based on grades, [...]. They don’tredly...right? [...] | don't know if they
consciously know who'’ s the first, who' s the second.
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FRENKEL: No, not always.

WU: [...] But weknow very clearly because they always publicize...they show who got what
grade and...from that young age. | don’'t know, but | was just dwaysthefirst in the class. |
don’'t know if it’sjust jealousy or something. And then aso soon after that | was elected to
the...not really elected, | guess appointed. [There] was not an election...not for my class, but
for the school, some kind of school thing as the vice-president of the school...some kind of
organization...l don't remember. Oh yeah. Student organization vice president or something
like that.

FRENKEL: Oh, | see.

WU: Yeah.

FRENKEL: Asareward for being such a good student.

WU: Yeah. Actually, it was very amazing to me that the whole culture or thiswhole
government was too anti-intellectual or whatever. But if you do well in school....

FRENKEL: [laughter] It strue.

WU: No, no. In Chinayou are very recognized. No, it'sredly interesting...not that you could
do...well in sports, you' re not recognized as much. It'svery different from here. Hereit'sal
sports, right? And thereit’sactually all grades. If you do well...anyhow, so where was |?

FRENKEL: Well, we were talking about the mean girls.

WU: Oh, yeah, the mean girls. So, shewas...shewasreally mean to me. Andthethingis, |
really didn’t know how to cope with it. | redlly tried to please her...that’swhat | did; | redly
tried to please her. | tried to be her friend and it never really worked out. It was sort of
a...when | look back, | felt like | was so weak that | didn’t stand up for myself. | don’t know. |
guess | wastrying tofitin.
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FRENKEL: What about the second girl?

WU: The second girl was also mean. Shewas afriend of the...it'srelated. Shewasafriend of
the other person aswell. And shelivesin the same complex asme. We're from the same
university. | actually don’t remember any details [of] how they are mean to me.

FRENKEL: That'sokay. Wedon't need it.

WU: No, | really don’t remember. No, | really don’t remember. | just remember that they
were mean to me. Thethingis, my reaction was try to be nice to them.

FRENKEL: Were the boys niceto you or did they not like a smart girl?

WU: No, they didn’t give me ahard time, no, no. They were all fine, actually.

FRENKEL: And what age are we now when they’re being mean to you? Thisisstill...

WU: | waseight. | would say eight to ten, [...] somewhere around there. | was very young. |
was really not standing up for myself, | know.

FRENKEL: | think you were probably too busy being a good student to be bothered. What do
you think?

WU: It was bothering me. | know it was bothering me. And | was redly trying to be their
friend. [laughter]

FRENKEL: Did you study alot or did everything just come easily to you?

WU: It [came] very easily. | don’t know why, but everything came easily in school at least.

FRENKEL: So, when you're that good—when you’re first [in] your class in elementary and
what we call middle school here—do you then get sent to a specia high school ?
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WU: Oh, yes, yeah.

FRENKEL: | know inrural parts of China other scholars told me that they did get sent to a
specid high school.

WU: Yes, yes, yes.

FRENKEL: Isit the sameway in the city?

WU: Yes. After the grade school—so, probably after sixth grade—when you go to a different
school. And that was the time when there should be...actudly, at the time, things already
changed. We have these exams. If you get good grades, you'll go to the best schools and things
likethat. Yeah. So, | could have goneto any one of the best schools there, but my parents
chose a school that’s good, but not the best. There [were] three classes, one would be non-rated,
the other oneisrated locally as good, and then the top is rated nationally as good. So, | didn’t
go to aschool that’s rated nationally as good because they were so far away. They were far
away. My parents decided it’s probably better that | just go to a school that | can take a bike,
ride to the school; and that’swhat | did. | [continued] to be the best student in high school as
well. There were actually two opportunities where | [could] also move out to another school.
Basically my parents decided not to...for just the commute...it'stoo much. A young kid, too
much. Y ou get on the bus every day.

FRENKEL: So, instead you rode the bike.

WU: Yeah, instead we picked a school that’s pretty good and | stayed there for the whole time
basicaly.

FRENKEL: So, thisis now around 19767

WU: Oh, no. Morethan that.

FRENKEL: Or 19787

WU: | went to school in 1982.
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FRENKEL: 1982.

WU: 1982 iswhen | went to college.

FRENKEL: No, no. | meant high school.

WU: Oh, high school would be | would say 1978 to 1982 or somewhere around there. The
definitions [are] slightly different. | think it’s more like middle school and high school together
for atotal of, | think, five years, not six. | think five years.

FRENKEL: | see. What were your teachers likein high school ?

WU: Alsovery good. Everybody’s good. All my teachersloved me. [laughter]

FRENKEL: Did any of them mentor you in the sciences?

WU: Yeah.

FRENKEL: More than in other subjects?

WU: For me[...] everything was a bit flat in the sense | was good [at] every class. Or just me
or it actually was odd. Eveninwriting. | wasgood in English. | wasgood...so it wasa
confusing choice when | need[ed] to go to college because | enjoyed everything | did and |
wasn't sure which path was my best choice[...]. | actualy went to medical school after high
school. We go to these specialized schools right after high school...not after college. So, |
went to this medical school that’s the most difficult to get in[to]. That’sthe most difficult to get
in[to].

FRENKEL: Right after high school?

WU: Yeah. It'scalled Peking Union Medical College. It'sonly, | guess, in Chinathat’s...it's
founded by the Rockefeller Foundation. They only accept thirty studentsayear. It'savery
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small college. But with an eight-year curriculum, it'slike an MD/Ph.D. program. My parents,
being physicists, | guess they really wanted the medical doctor in the family, and that’ s pretty
much why | went to medical school. They feel like it would be good to have a medica doctor in
the family instead of in the physical part of the world.

FRENKEL: So, you got that message through your mother...

WU: My parents, yeah.

FRENKEL: ...about your father’swish aswell.

WU: Yeah.

FRENKEL: Because by then he was gone.

WU: Right, hewas gone. But | was also very curious [to know] how he died, why hewasiill
and nobody [knew] what [had] happened. [When | was in medical school | went to check his
medical records. | dug out his medical record and | wanted to seeit. Of course, | still couldn’t
solvethe mystery. | really don't know.

FRENKEL: Oh,[I] see. Let’stalk then about your curriculum in medical school and how hard
you had to work, because | know that it can be grueling. And since you also had studied
English, how much were you able to study what was going on in the rest of the world
medically?

WU: Right.

FRENKEL: That'stoo many questions at once.

WU: Right. Okay, in college.

FRENKEL: Let'sstart with medical college.

22



WU: [...] My college has a pre-med period which we actually do at Peking University.

FRENKEL: Oh, okay. I got confused. So, we kind of...you told me about the Peking Union,
but you didn’t go straight there from high school. There was a pre-med college...

WU: Right. Butit's[...] part of it.

FRENKEL: It was part of it. Okay.

WU: It waspart of it. They collaborate, | guess|[...]. Wewerein the biology department, so
we were totaly integrated with the biology students there, except that we would leave after
three years instead of four to go to adifferent campus where all the medical teachings [began].
College, college, college. [laughter] College [was] great. [ think the best thing] in college was
the huge library. | spent alot of timethere[...] Again, | [got] the highest grade in college.
Somehow exams come really easy for me, but research isdifferent; [...] researchis|...] very
different.

FRENKEL: Do you find that when you read something you just remember it?

WU: | just getit, | guess. | get it somehow.

FRENKEL: And memorizing. There'salot of memorizing in biology.

WU: It'sprobably also alot of memorization, yeah. | probably have a good short-term
memory. Long-term memory isnot so good | think. But | think alot of it dsoisjust the
understanding. If | understand it alittle bit...or understanding, plus association probably. | try
to associate | guess what | read with things that | know, [and] that’s how | memorize things
[...]. 1 gotin [with] the high[est] grade, because you had to take a[National] College Entrance
Examto college. So, [I] got in as[the] highest grade in the whole school.

FRENKEL: To the preparatory pre-med, right?

WU: Right, to this college, whatever [...]. | was actually aso the highest in the biology
department when | got in. [In fact], | was one of the highest in [the city of] Beijing in the whole
of Peking; | was number five. 1t'sweird we all know these things.
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FRENKEL: Number five.

WU: | was number fivein, | guess, amillion in Beijing.

FRENKEL: Inthewhole university.

WU: Inthewhole...in the whole year, the college entrance, the whol e college entrance exam,
something like that, yeah.

FRENKEL: Wow.

WU: [...] My parents [said], “See, you didn’'t have to go to one of those really tough high
school[s],” [...] Actualy, | worked alot less because | was in not the most rigorous schooal. |
had alot more freedom; | enjoyed [school] lot more | think. | had alot more free time [for]
doing alot of math competitions, physics competitions, chemistry competitions. [In fact], | was
supposed to go to the Math Olympiad.

FRENKEL: | seethat. International Math Olympiad in 1981.

WU: Right.

FRENKEL: Youdidn't end up going?

WU: | actualy didn’t end up going because my...at thetime, [| had] already decided to go into
biology—medicine/biology. And my biology teacher had some influence, [a great deal of
influence] on me because he was a pretty famous biology teacher [...]. He made these biology
movies, he makes these documentaries about biology movies.

FRENKEL: Wow.

WU: He got meinto doing that with him, writing...
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FRENKEL: Writing scripts?

WU: Scripts, yeah. Writing scripts about those movies. | lost thetape. Actudly, | had a
movie with my credit onit, alittle documentary.

FRENKEL: What were they about?

WU: About animas]...], marine animals.

FRENKEL: Marine animals?

WU: | don’t know about marine animals anymore...but about marine animals, yeah.

FRENKEL: Now where were they shown?

WU: | don't know. But we madeit and it was...l don't know. 1 think it was shownon TV. |
also had acopy of it. So, that summer he took me to the sea city of Dalian [China]...no, not
Dalian, Qindao [China] Have you heard of Qindao?

FRENKEL: No. Canyou spdl it?

WU: it's Q-1-N-D-A-O. Qindao isacity on the shore. Qindao. We went there to basically
collect specimens; that’s what | did that summer. It was a conflict.

FRENKEL: That must abeen ahard choicein away.

WU: It wasahard choice, yeah. It wasahard choicethat I. Looking back | would have gone
to the Olympiad.

FRENKEL: Oh, you regret...

25



WU: Yeah. Wdll, | was influenced by my parents, | think, because | was supposed to be. [l
was also influenced] by this teacher who'sreally, really try to get me doing things with him

[..].

FRENKEL: What would you have done at the Olympiad? What goes on at the Math
Olympiads?

WU: See, | wastheonly one...had | gonethere, | would [have been] the only one. | [would
not have known] anyone [there] because. [...] In my school, there were two students who tried
to [go to the Math Olympiad]. | have afriend [who] ended up going [in]to math as amajor.
He' s[a mathematician, [-] he'sherein [the] U.S. aswell - [...] but hedidn't make it. Hewas
really sad that he couldn’t makeit.

FRENKEL: Hedidn't go to the Olympiad either you mean?

WU: Hedidn't make it because you need to...

FRENKEL: Oh, he couldn’t get in.

WU: Hecouldn't getin. | gotinand | could—I didn’t want to—well, eventually | didn’t go.
Had he made it, | probably would have [gone] because we were friends and least we [would
have had] two...we [knew] each other. because we actually [had] to go to Shanghai [China] to
adifferent city to do the Olympiad. So, [for] all [those] reasons | didn’t actually end up going.

FRENKEL: Well, what happens at Olympiads? | don’t know anything about Math
Olympiads.

WU: Right. First youtrain. [...] You collect al the [top students] from different cities, and
then you train. You take classes. They put all these students together. They will train you.
And then eventually you take the test.

FRENKEL: Oh, it'satest.

WU: It'satedt, yes, yes. It'satest, yeah.
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FRENKEL: To become a mathematician and professor maybe of math? What do you do once
you pass that test?

WU: It'sjust an honor. There' s nothing else.

FRENKEL: It'san honor.

WU: It'sjust an honor because internationally you compete with everyone.

FRENKEL: So, it'sinternational.

WU: Yeah, yeah. It'satest. That'sall. It'satest]...]

FRENKEL: Wow. And thewholeinternational thing wasin Shanghai [China]?

WU: Yeah, it wasin Shanghai.

FRENKEL: Was money afactor in getting to Shanghai ?

WU: No, no. | don't think so at least. Not that | remember.

FRENKEL: It'sjust that you felt you had to go to the biological [track] because that was
towards medical school.

WU: Exactly, yeah. Exactly. That wasthe only reason. Butinaway, ironicaly, | went back
towhat | am doing...biophysics. [cell phonerings] So, I’'m sort of...sorry.

FRENKEL: I'll pause us.

WU: Yeah, one...
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FRENKEL: Okay. We're back on after a short break. So, after that summer making
documentaries which you, kind of, regretted, then you had one more year of preparation before
going to the medical school.

WU: Yes, right.

FRENKEL: So, were you continuing to work with the biology teacher who made the
documentaries?

WU: A little bit, yeah.

FRENKEL : What wasthefina year like?

WU: Thefinal year was just prep for the exams. Mostly just prep for the exams. It's exams
here and therein every subject. [...]

FRENKEL: All science, right at this point.

WU: No, no, no. Actually, the entrance [exam] also includes English as well as literature or
humanities...science, including history; it's packed into one. English is separate, but al the
humanities [and] science are packed into one. So, you'll actualy haveto write. You haveto
write essaysin your exam. The subjectswere, if | recal correctly, [...] math, chemistry,
physics, humanities, science, English, and communist history. [...] | think that was a special
subject.

FRENKEL: And how did you score on that?

WU: | don’t remember. Pretty well [laughter]

FRENKEL: [laughter] | figured.
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WU: Eventhough | didn't really...[laughter] Butl [...] did the best in math. | did really well
in math. | got al the extracreditsin the...l did better than the students who ended up being a
math professor here.

FRENKEL: So, tell me, when you have had thisincredible, unblemished record of being first
in your class...fifth out of millions... doesit go to your head at that age?

WU: | think it does, yeah.

FRENKEL: What wasit like for you? What kind of a person were you when you were
constantly exceeding everyone el se?

WU: Probably | was [cocky] quietly. Cocky, but [quiet]. Because at avery young age | had
thisnotion that | haveto [...] hide alittle bit in order to have friends. That was very clear in my
mind that | had to do that. For many years | was always the one...if I'm with my girlfriend, if
we do something together, | alwaystry to pay. | adways do those things. | try to please. I'm
really apleaser. | wasreally apleaser. | try to please for many, many years. | think I’'m getting
alittle better now, but | still see that in me that | sometimes will go out of my way to do things
that | really don’'t need to...or | really should think about myself first and sometimes | still
don't. Likel say yesto too many things. I’m way too busy, thiskind of thing [...].

FRENKEL: [...] kind of an apology for being brilliant [but not] quite?

WU: Not quite...but to some extent, yeah. [...] | mean part of it was | aways fedl like, oh,
maybe |I'm not going to have aboyfriend. [laughter]

FRENKEL: Well that was my next question, because you spoke only of girlfriends.

WU: Yes. Wdll, in general, everything happened alittle later in China...at least [for] my
generation. Now the new generation [ig] different [...]. There’'soneboy I liked in my class
who sat next to me. So, he's ahandsome guy. That was the only thing. We didn’t go out.
There was no physical thing or anything, but it wasjust [...] infatuation, | guess. He aso plays
the accordion very nicely. He went to a medical school aswell, but a different medical school.
He was in the band there. We didn’t have any contact after, but it was just some thing. It
wasn’t developed or anything.
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FRENKEL: Yeah, acrush.

WU: Yeah.

FRENKEL: So, 1982, when you entered medical school, you were eighteen, right.

WU: | was eighteen, yes. Actually, my parents made sure that | wasn’t too young when |
graduated because they were worried that I’ d have to go to [the] countryside. So, even though |
was doing so well, | never skipped. | didn’t skip any grades or anything like that. They wanted
usto...they want me to be old because then they think if you go to [the] countryside, you can
take [it] alittle better. They want me to be mature | guess, yeah.

FRENKEL: So, you might have been sent to the countryside if you had graduated alittle
earlier?

WU: | probably would [...] yeah. The collegewas|...] revived in 1990...no, 1977. Wait...the
first year that you have this college entrance exam wasin 1977. Before that, college students
were sent by the government...so, it’s not through exam. Y ou have to be doing well with the
communist party. Y ou should be amember of the party. Y ou should be leader and whatever,
[and] then they send you to college. So, 1997 was the change. 1977, I’ m sorry, was the change.
| went to college in 1982. Before that, of course...my parents were still worried about
everything. Actually, evenin 1977, they check[ed] your background to see whether you're
gualified to enter the exam because if your father is abad person or whatever, you' re not
allowed.

FRENKEL: It would count against you?

WU: Yeah. That's...s0, my father’s name wasn't cleared until after | wasin college.

FRENKEL: So, it could have counted against you.

WU: It could have counted against me, yeah. It could have. Actually, my mother remarried
someone who...she made sure that he had a clear background. [...] At one point when | wasin
high school, | changed my nameto his last name.
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FRENKEL: Well, | was wondering about that because you give afamily name of Chang Wu.

WU: Yeah, | am Wu.

FRENKEL: No, but your grandfather’ s name was different.

WU: No, no. Cheng Luo Wu.

FRENKEL: Oh, so the change you made was temporary?

WU: Cheng Luo Wu. Yeah, it wastemporary. So, we changed into a different last name when
| was in high school for alittle period.

FRENKEL: | thought that because of the middle name. | thought Lo Wu was the last name.
It's the middle name.

WU: Wuistill thelast name. And then after my father’s name was cleared, we change it
back. Actually, it was never registered asachange. [...] In school | wasjust using a different
name. Nothing was very organized. It’sfunny that you could just change a name without
registering anything. And then eventually...l guess on our persona ID it’'ll aways be Wu. So,
it's never changed officially, but in school | was...

FRENKEL: Butitdid help...but it was changed in school and it helped you be able to go on to
medical school because of this potential threat that your father would be considered bad?

WU: Actualy, no. | think I got thetimingwrong. No, no. | think my father’s name was
cleared before | went to college, yeah, before | went to college, because | was entered as a Wu.
Y eah, | was entered as a Wu.

FRENKEL: Uh-huh. But you must have known people|...who] had to change their name[sg],
right? This must have been something that other people did, right?

WU: Not persondly. | don’t know anyone...
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FRENKEL: But your mother did probably because she, kind of, anticipated it?

WU: Yeah, it could happen. But not alot of people | know had their parents die so young and
remarry. | actually don’t know any other case.

FRENKEL: Okay. By theway, what’s happening with your brother at this point? Did he go
on to school? Was he al'so doing well in his class like you?

WU: Hewas doing well, but not aswell asme. | think it’sjust partly being aboy. [laughter]
Itistrue. | remember this. Histeacher will say that he’s too absent-minded in his class. He
doeswell regardiess. But he'slike...in the class he would be looking outside. | guesshe's
probably bored and doing those things. He's still doing well, but he wasn't like me, never made
mistakes. | never make little mistakes. Yeah, it wasjust weird. My brother does. He does.
He'll get 99 [percent] instead of 100 [percent]. No big difference. [laughter] | tell my kids
because | see my kids making the same mistake. They do.

FRENKEL: Likether uncle?

WU: Liketheir uncle, yeah. They maketiny little mistakes...two plus two probably they end
up to be athree instead of afour...just little things that they do. | figure that’s probably a boy
thing. They just...

FRENKEL: That'svery funny. Okay. Let’sgo on to medical school and tell me about this
experience]|...].

WU: Right. Starting from | guess the pre-med...thereis apre-med part, right, Peking
University.

FRENKEL: | thought we weretalking...

WU: Wetadked about that. Okay. And then we left...

FRENKEL: I'm talking about the first year of medical school.
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WU: Okay so, after those three yearsin Peking University, right?

FRENKEL: Right. Right, those were the ones where you took the exam. Y ou had already
taken the exam for medical school.

WU: Right, and then | went to the...the first year wasin Peking University though.

FRENKEL: Oh, | see.

WU: Yeah. It'sapre-med. It'svery confusing.

FRENKEL: Once you are officially in the medical school program, if you can talk about those
remaining years, because | know that you chose to not completeit. And I’ minterested in
knowing why and what it was like.

WU: Yes, okay. So, that was after...so, after the three years, we went to the medical campus
and we started taking real clinical courses, physiology, circulation, anatomy, things like that. |
enjoyed the classes, actually, al the class[es]. A lot of the classes were taught in English. That
was the only school that could do that.

FRENKEL: Why'd they do that?

WU: Wedl, it'satradition because it was founded. ..

FRENKEL: Oh, because it was [founded by] Rockefeller.

WU: It was Rockefeller, yeah. Inthe old days, they also had maids. [laughter] Sorry. Not
anymore.

FRENKEL: Not when you were there. They didn’t have maids when you were there.
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WU: No, not after the Cultural Revolution. The college realy was terminated for many years
in the middle because of the Cultural Revolution. It was restarted in 1980. So, | was the third
class, | guess, there. Yeah, so alot of the courses were taught in English. We started seeing
patients and all that. But then we had alittle break [...] - a one-semester break to do research.
That's what happened. That’s when | jJumped the ship...yeah. So, | went to immunology and
biology lab in [the] Chinese Academy. | guess, Chinese Academy of Medical Scienceswhichis
right there actually. It's part of the...we'reright next door. It's part of the university. The
research lab isright...we live upstairsin the dorm. They werejust downstairs. It was as close
asthat. So, | did research there. | actually published two papers.! That'swhen | decided to
come to the states [ ...and] do a Ph.D. instead.

FRENKEL: Well, how do you get into thisimmunology biology lab? Could anybody just
volunteer to work in the lab? How did that happen?

WU: Well, that year...basically, everyone takes a break, everyone. So, that year it’s part of the
curriculum to do research.

FRENKEL: But there must have been other labs.

WU: Yes, yes. | went to thelab...well, through talking to the seniors and what they do, what
they like, and talking to the professors...there was no true rotations to the labs. But you just,
sort of, you go talk to the professor and see what kind of project they have in mind for you.

FRENKEL: So, what appealed to you about immunology and biology?

WU: Hewas studying lupus. He was doing lupus, [and] | thought that was cool.

FRENKEL: Lupusis[an] autoimmune [diseasg].

WU: Autoimmune, yeah, autoimmune disease. He was studying lupus. | think partly isalittle
bit arbitrary, but | found it interesting. So, | wouldn’t say that lab would be the only lab that |
go to, right? But | guess through the talking to other students who had gone through this, |
decided that would bethe lab that | go to. But it'snot like | have at that time[...] passionin
immunology or [...] because everything was very new to me.

1. Zhu, H. Wu, Y. Dong, “Establishment of a cell sorting technique with aflow cytometer,” Acta Acadmeiae
Medicinal Snicae 10 (1988): 386; L. Zhu, H. Wu, Y. Dong, “Phenotype analysis of T lymphocytesin SLE patients
upon flow cytometer,” Acta Acadmeiae Medicinal Snicae 11 (1989): 1.
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FRENKEL: So, you had some choices, and [...] just figured you'd try this out?

WU: | would try this out, yeah, basicdly.

FRENKEL: And two papers were published in one semester...as aresult of one semester?

WU: Yeah, two semester|[s].

FRENKEL: Oh, you went back to them for a second semester?

WU: Oh, no, no, no. Half ayear. | guessitwas|...] haf ayear [...]. No...one semester, |
guess.

FRENKEL: What kinds of journas were they published in?

WU: Oh, Chinesejournals. At thetimethey just acquired the cell-sorting machine. It was
actually thefirst one in the nation. Maybe that’s partly why ... I’'m not sure actually ... | don’t
remember exactly why | chose there. | wasinvolved in setting that up and collecting [...] blood
from a sheep. We went to aslaughterhouse. | don't think a slaughterhouse. Somewhere we can
get the sheep and collect blood. We also collect our own blood.

We also donate our own blood, separate all the cells, staining the cells and then do the
flow cytometry, used the cell sorter. Then | went to a meeting, the international meeting of
Biochemistry. | didn't register. It wasjust a meeting that’sin this hotel that’s very closeto
where| live. But it's one of the few international meetings at the time that’s...nowadays, you
have alot more international meetings. But at the time, you don't really have alot. So | went to
this meeting and just went to listen to the talks. And | heard my professor talk. Michael
Rossmann was my Ph.D. advisor. He gave a plenary session at the meeting, [and] that’s when |
got really fascinated with structure biology. He showed the structure of avirus. And then
because | [recognized] the technique that’ s being used to study the structure. 1t’slike physics.
[...] Part of me never really left that part of the...my love of those things, so | actually really
tried to talk to people [who were] in that field in China. | got abook trying to see what the heck
isthisthing x-ray crystallography, [and] eventually | decided this probably would be a good
choice for me because | know some medicine and thisis like applying some physical technique
to medical problems.
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FRENKEL: After histalk, you got abook on crystallography?

WU: Right.

FRENKEL : Did you introduce yourself to him?

WU: | did. | introduced myself, and he said, “ Oh, you should apply.”

FRENKEL: What did you say to him?

WU: What did | say? | guess| just...I don’'t remember. He remembered more. Actualy, it's
funny that he actually remembered alot. He said | was wearing this red dress; [that 1] went to
talk to him and [said], “I enjoyed your talk, [...] What’sthe possibility [of] going to your
university and work[ing] for you?’ | guess hejust said, “Just apply,” and | did, of course,
[enter] his curriculum, and then | went to work for him.

FRENKEL: Well, you make it sound so easy, but you had to get out of China.

WU: Yes, actualy | did have problem with my visa. First | wason an F-1 visa, if you know
the difference. Do you know these different visas?

FRENKEL: No.

WU: No, okay. So, | was on the student visa. Somehow because of the fact that | quit medical
school, they think | have this...so-called tendency of immigration. Now | think it's
understandabl e because of the...why do you want to quit medical school and go to United
States?

FRENKEL: Well, what year was it that you quit?

WU: 1988. That'swhenl...
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FRENKEL: And thisisthe beginning of student opposition and unrest anyway.

WU: Oh, yes, yes, that too, yes. because 1989 was the big event. It’s actualy lucky in asense
that | left right before that. My brother was till in China at the time. He was from Tsinghua
University, which isthe other university—next to Peking University— Tsinghua University.
He actually went to Tiananmen Square. My parents were so worried because they [knew] the
government [was] going to suppressit. My mom was begging him not to go because having
gone through the Cultural Revolution, she had a better perspective. She had more fear,
certainly, of what’s going to happen. He came out right after that, 1989. He came to the states
in 1989. That’swhen he graduated from Tsinghua.

FRENKEL: Okay. Back to you.

WU: Yes, yes.

FRENKEL: So, you left right before Tiananmen Square and you had this F-1 visa because
they were worried you were going to defect.

WU: Right. Well, no, the tendency to stay in the States.

FRENKEL: Andimmigrate.

WU: Immigrate. Yeah. Why do you quit medical school and go...right?

FRENKEL: Wasthat redlistic of them? Did you have that in mind?

WU: | didn’t know they would have a problem with that. Usually when you have afull
scholarship to come to the States, they usually pass. That was my impression anyway.

FRENKEL: You had afull scholarship?

WU: Yeah, of course. No, for Ph.D. program, it’susual you get full scholarships.
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FRENKEL: From China

WU: No, no.

FRENKEL: To go to the States, no?

WU: No, no, no. Scholarship [was] from Purdue [University], of course, from the university
that I’ m going to.

FRENKEL: So, when you applied to Purdue they gave you afull scholarship?

WU: Oh, of course, yeah. It’snot difficult to get full scholarship for aPh.D. program. | think
it'snot [but...] anyhow, | wasrefused visa. Eventualy | had to change to a J-1, which required
[that 1] go homefor two years|...] in order to [come] back [...]. So, when your J-1 terminates,
you have to go back to your home country for two yearsin order to come back again if you want
to continue to study doing your postdoc, for example, or something.

FRENKEL: | see. So, then you got the J-1. Then you had to come back for two years?

WU: Yeah. Wdll, but | didn’t do that, because we got this amnesty, | guess...

FRENKEL: Because of amnesty because of Tiananmen.

WU: Yeah. Actualy, | got green card right away through that.

FRENKEL: Well, let mejust ask you an obnoxious question.

WU: Yeah, sure. Whatever.

FRENKEL: Why do you think Purdue wanted you so much? | mean you had three years or
four years of medical school. Y ou went up to aguy who gave atalk. Why did they want you so
much at Purdue?
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WU: Wédll, I don’'t know if they really want me so much. | wasjust part of the students who
got admitted.

FRENKEL: Yeah, but you got afull scholarship.

WU: Oh, they all got...everyone in the Ph.D. program got a full scholarship. That’swhy | said
Ph.D. program...

FRENKEL: Whether they were Chinese, or American, or not, it's al full scholarship?

WU: Oh, yeah, yeah, yeah. It doesn't matter. No, because you work through alab. The lab
will pay for you. Yeah, thelab will pay for [you]. No, it's not scholarship from the school.

FRENKEL: Stipend.

WU: Stipend, | guess. Yeah, stipend. Yeah.

FRENKEL: They paid for you to go to school there and work in the lab. Now | understand.

WU: Exactly, exactly. Yeah, it'sall likethat. Yeah, all Ph.D. programs are like that.

FRENKEL: Yeah.

WU: Right, yeah.

FRENKEL: Okay. Well, tell me about what it was like to go to Purdue and the cultural
differences.

WU: Yeah, it'shuge. Actualy, | was late because of my visa problem. So, that was another
thing that my professor always quote[s]. Every time he has a chance he'll quote[...] | waslate
for al my classes. Again, | got there | think one week before the midterm exam, and | got first
inall classes.

39



FRENKEL: On the midterms?

WU: On the midterms without taking any of those classes. | just took the materias, read them.

FRENKEL: Inoneweek?

WU: Inoneweek. | got al...so, my professor always quote[s] that.

FRENKEL: So, you were ahead of them?

WU: Wadll, | did well inthe exams...that’sall. | [got] the top grades.

FRENKEL: Yeah, but how many classes and how many exams?

WU: Weél, three, three, three. Three core courses.

FRENKEL: And you absorbed in one week what they did in a whole semester?

WU: In half of asemester. A midterm.

FRENKEL: A midterm.

WU: So, some of the professors were saying, “Oh, my courses must be not so good becauseit’s
better not to take them.” It wasjoking. So, | did well. 1 don’t know. But there’sonething, |
[have always been] good [at] exams]|...]. | don’t know why. But the research was quite a
shock actually. So, then | started working. [1] passed alot of the requirement[s]. For example,
organic chemistry [and] physical chemistry. Because, again, they take exam before that, see if
you require those courses. | passed al of them. So, | actually didn’t end up taking alot of the
COUrses.

FRENKEL: You were exempt.
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WU: Right. | wasexempt. So, | started working [in] the lab.

FRENKEL: Thisisstill Rossmann’slab, right?

WU: Rossmann, yeah. So, | didn’'t really apply at any other labs. It was a pretty blind choice,
but | don't regret it. | think it was agood choice. [l just went] with my instinct[s], kind of [...].
Working inthelab istotally different. |1 was adisaster in away, because [athough] | worked
okay during the little period of research in China, thereit was|...] completely different. | had
to purify viruses...actualy purify viruses. Thefirst project | had was to take a plant, infect that
with the virus, and then collect the virus and purify [it] through completely different techniques.
| had alot of trouble getting enough material actually to get it really purified and things like
that. Well, | remember thisreally clearly because | was so pissed off. Because in order to
solubalize the plant and whatever, | had to use ureabasically. But if | use urea, somehow the
bottles...those centrifuge bottles are not urearesistant. |1 don’t know the details. So, then when
they spin, sometimes you will get leaks into the centrifuge.

[...] I didn’'t know...well, | guess | [knew that], but | didn’t think that was so
important...so, another professor, not my professor, another professor on the floor [thinks] I'm
destroying the centrifuge because my leak...because you get vacuum. Y ou get avacuum as you
spin. So, if you're actually spilling out liquid, it's bad for the vacuum system, which | do
understand. But | was pissed off because | was thinking, “Give meachoice. Tell metodoit a
different way so | can actually do the experiment and not destroy anything.”

FRENKEL: But theureawasin[...] plastic test tubesinstead of glass?

WU: Plastic. Yeah, it'splastic.

FRENKEL: So, it ate through the plastic?

WU: | guess. Therewas somekind of ...

FRENKEL: That'sweird. It'sweird that they didn’t tell you that.
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WU: Yeah. So, he[thought] basically | should not be doing this experiment. | was so pissed
off. | wasjust saying, “Y ou should tell me what do, right? Y ou don’t have an alternative
solution. So, now what do | do?’

FRENKEL: Did you say that to Rossmann or to the other guy?

WU: | saidit to everyone. | was atiny little student and he was a big professor. Actualy,
Rossmann was very understanding to me. But the other onereally gave me a hard time.
Anyway, it doesn’t matter.

FRENKEL: How much time did you lose?

WU: | think | was pretty impatient and | really just want to get on with the work and do it.

FRENKEL: What did you lose, half a semester?

WU: Oh, no, no, no. No, no, no. It wasjust...no, not really. Because then Michael...Michael
actually has always been very, very niceto me. He sent meto adifferent lab.

FRENKEL: That's Rossmann, Michagl Rossmann?

WU: Michael Rossmann. He actually sent me to two different labs. So, one lab works on the
purification of thisvirus. Actually, both labs work on purification of the different...I think
they’re dightly different strains of the same virus. Oneis[University of] Kentucky. So, | was
there learning how to purify the virus. He sent me over there. That was actually when | first
had Kentucky Fried Chicken. [laughter]

FRENKEL: [laughter] What did you think of it.

WU: Itwasgreat. | thought it wasgreat. | lovedit. Actudly, | had agood timein that lab.
Yeah, it'saso my first experience of taking atiny little plane because | had to go from Indiana
to Kentucky. They take you on [thig] little hopper. | don’t know. It'snot ajet.

FRENKEL: Propeller.
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WU: Propeller. Yeah. Actudly, | vomited...it wastoo bumpy for me.

FRENKEL: Thisisthe University of Kentucky?

WU: Yes, University of Kentucky [Lexington, Kentucky] at Louisville [Kentucky], right? |
think it wasin Louisville. What are the other citiesin Tennessee? No, no, no. Kentucky, right?
It'sjust Louisville, probably. Isthere another city?

FRENKEL: Probably in Louisville. 1 don’t know, probably.

WU: Yeah, it'soneof those cities. Yeah, it'sprobably Louisville.

FRENKEL: How long were you there?

WU: Oh, just probably aweek, just a short time.

FRENKEL: And then the other lab?

WU: The other lab...he sent me to England, actually.

FRENKEL: Oh, that's great.

WU: Yeah. Well, actually what happened was this professor [Roger Hull] in England had the
little scholarships—or fellowships, | guess—alittle fellowship for six weeks for astudent. So, |
guess Michad talked to him and he decided to send me over for that.

FRENKEL: And that’s when you got the other virus...the other strain?

WU: Yeah. So, | went to learn how to purify the other virusin the John Innes [Center]
Institute. ..



FRENKEL: I-N-N-E-SInstitute?

WU: Yeah, I-N-N-E-S. It'saplace where alot of plant research is done, because it’s a plant
virus. In Norwich [England].

FRENKEL: Norwich?

WU: Norwich, yeah.

FRENKEL: So, how did you like England? Let’s start with that.

WU: | had agood time. | stayed with afamily. | guessit’s cheap housing basically, and
everything was great. Everyone was niceto me. Except | didn’t do avery good job, | think,
with my six weeksthere. | didn’t really get the protocol to work very well [...]. | don't know if
it'srealy my problem or it’s part of the problem with the protocol or something. So, that was
actually sort of a hint to me that doing hands-on work is very different from taking exams. It's
not like [theory].

So, for avery long time [l was...] scared of lab work in graduate school. So, this
project...| never crystallized thisvirus. | made some attempts. But then eventually we had a
visiting professor from China who started to work with me together on this project and we did
crystallizeit. | would say mostly to hiscredit. But low-resolution crystals...they’ re not good
enough for structure determination. But meanwhile, | got on a different project which was
mostly computational .

FRENKEL: When you came back.

WU: Yes, yes, no, that was probably after at least ayear of struggling in the lab trying to purify
thisthing. So, | got adifferent project which is mostly computational and | did very well there.

FRENKEL: How did you get it? Did Rossmann giveit to you?

WU: Yeah, hegaveitto me. So, to some extent, it felt...the part that I’ m good at is theory
[...], theory in the sense of computation. Y ou feed something and it will come out as predicted
if youdoit right.



FRENKEL: Wéll, that's like math.

WU: It'slike math, exactly, yeah. | really enjoyed writing the programs|[...] and [making]
things|...] work. Actualy, the project that he gave me didn’t work in one of the postdoc’s
hands, [but] | got it to work. It was just a big bug in the program; | found the[...] bug.

FRENKEL: What language were you writing thisin?

WU: Oh, Fortran.

FRENKEL: Fortran?

WU: Fortran, yeah. Itistheonly thing | know. Also, | [have] never take[n] any computer
classes. | just learned it myself.

FRENKEL: You taught yourself Fortran here at Purdue?

WU: Yeah. | took abook and that’sit.

FRENKEL: Well, wait aminute now. How did he know to just assign you a computational
project if you had not had any computer science background?

WU: | don’t know. | don’t know. | don’t know how that happened. | did really well in my
crystallography class. 1I'm aways bragging about myself. My first professor in crystallography
class was not Michael Rossmann. It was somebody else who was teaching, who's still agood
friend with me who remembered me clearly that | asked alot of questionsin the class. He [felt]
that | have areally good understanding of those things. So maybe that’s how Michael feels that
| am someone who can understand the methodology. | don’t know. But anyhow, | got the
project like that, but without giving up on the other one. So, | was on both.

FRENKEL: Oh, you continued to work on that virus?
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WU: Yeah, with the visiting faculty from China.

FRENKEL: And then did you use the computer program for...no, you said it was too low-res.

WU: Too low-res. We didn’t solve that, yeah.

FRENKEL: So when did you first use your computer program to help solve a structure?

WU: | would say at least ayear after | got there. |1 would say starting [in] 1990. No, no...1989
probably. | wasthere[in] 1998. | started on 1998. | think 1989 | aready had...yeah, 1999, |
already had...oh, either late 1989 or early 1990. | think that’swhen | got onto a different
project.

FRENKEL: No, no, no. | mean like once you had created your Fortran program and debugged
it...that program was then used to solve a structure. So, when did you try it out on an actua
crystallized structure?

WU: No, no. The debugging was done together with trying to solveit. | wasjust doing the
right controls, so that | know if | do this, it should come out like this, and it didn’t. So, and then
| tried to find out what’ s going on.

FRENKEL: Oh, that makes sense.

WU: Itwasall part of the thing together. It’stogether.

FRENKEL: You knew the structure and you were testing it.

WU: | didn’t write the program. Michael wrote the program. But it’s a new program, so
whoever use[s] it need[s] to make sure everything isright.

FRENKEL: Y ou debugged the program he wrote.
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WU: | debugged the program he wrote, yeah. He wrote really most of it. | mean, | probably
add[ed] little things here and there, but he wrote most of the programs.

FRENKEL: What crystal structure did you test it on?

WU: That was canine parvovirus.

FRENKEL: That'swhat you tested it on.

WU: Yes, yes. It wasadog virus, yes.

FRENKEL: Okay. You want to take aquick break?

WU: Yeah, sure, let’sdo that. Okay.

FRENKEL: Okay, we're going to stop for awhile.

WU: Maybe I'll go check see how they’ re doing with my floor.

FRENKEL: Okay.

WU: It'sjust one block away, so I'll beright back. If you need anything...water, more water?
I’ll give you more water.

FRENKEL: No, I’'mjust going to turn this off.

[END OF AUDIO FILE 1.1]

FRENKEL: ThisisKaren Frenkel, and thisis the second session of our interview for the Pew
Biomedical Scholars Oral History Project, and I’ m here again with Hao Wu. And during our
break, we talked about some follow-up questions | had. | had mentioned that in looking at Dr.
WU’ s website, she has a[n extraordinary] gallery of photographs|...] of very beautiful
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landscape]s], and so | asked about that. Now she’s going to tell me about her interest in
photography, so we' re going to go back in time.

WU: Yeah, incollege | think everything is, sort of, new to you, right, and you just try to pick
up whatever is along the way. Photography is one of the thingsthat | did. | basically joined a
photography class. Actudly at thetime lived in China, most of the photographs were black
and white. [...] Wetook pictures and then we[...] develop[ed them] in a darkroom ourselves. |
guess, towards the end of it we started doing color photographsaswell. [...] we'd[...] go
somewhere and then we would take pictures and then we' d come back...as simple as that.

FRENKEL: What are some of the landscapes that you have on your website now? Let mejust
say for the record that they’ re just most exquisite carved out parts of the earth with huge pieces
of rock that are standing up in flat places.

WU: Which oneisthat? What are you talking about?

FRENKEL: Wehaveto go and look at it.

WU: Yeah, yeah, yeah. I’'m not sure which one. But | have pictures of Keystone [Colorado],
which | found to be really beautiful—the mountains in Colorado. So, | took some pictures of
that. Also, | took picturesin Japan of the Fuji Mountain and things like that. What else did |
take? | think that's all. Did | take more than that? | don’t remember.

FRENKEL: Wadll, they were very beautiful and it made me think that it wasn’t an accident that
you became interested in crystallography.

WU: Yeah, it could be, yeah. Pretty pictures, yes.

FRENKEL: We were saying during the break that it isavery visual science.

WU: Right. Okay. So, that’s my home, actually, so that’sjust that.

FRENKEL: So, Haoisnow looking at...
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WU: Oh, you’re probably looking at the landscape.

FRENKEL: Yeah. | waslooking at landscapes.

WU: Oh, the Tibet [Ching]. | didn’t take those.

FRENKEL: All of that was Tibet.

WU: That was Tibet. Thisisall Tibet. Thisis...

FRENKEL: Thewhole photo galery’s Tibet.

WU: Oh, no, no, no, no. There'sall these different pictures. But thisis Tibet landscape.
Maybe you went there. I’'m not sure. Maybe you weren't there.

FRENKEL: Wadl, anyway it seemsthat | guessed right because...

WU: Thisl did take. | took the eclipse.

FRENKEL: This[is] the lunar eclipse of October, 2004.

WU: Yeah, | took that. Most of the pictures| put up here are social pictures. Realy not...

FRENKEL: Then | waslooking at another lab member’ s landscapes then attributed to you.

WU: Oh, really? Attributed to me?

FRENKEL: By mistake. | did.

WU: Oh, okay. Maybe, yeah.
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FRENKEL: But that photo gallery...where's the one with the landscapes?

WU: With landscapes? Oh, thisone? Tibet landscape? Thisis Tibet.

FRENKEL: Let'sgo back to that. Because maybe that’swhat | saw. But that’s not the only
one, right?

WU: No, there' s more.

FRENKEL: Oh, okay. So, those are not yours.

WU: Thesearenot mine. No, these are not mine. | didn't take these. | lovethem. That'swhy
| put them up there. [laughter] They’re beautiful. They're amazingly beautiful. My student
showed this to me, actually, and | put it up here.

FRENKEL: Wél, | was making the connection between the fact that you had them on your
website...

WU: [ loveit though.

FRENKEL: ...whether you took them or not with the fact that crystallography is so visual.

WU: Right, that’strue. Yeah, that’s definitely, yeah. No, | wish | [had taken] them.

FRENKEL: Okay. Let'saso talk now alittle bit more about the decision to leave China
because that’s areally big step even if you thought it was temporary at the time. And so, what
you told me was that you went next door to this international conference, you heard Rossmann
give histalk on the structure of avirus. Did you go to that conference thinking you might
approach someone to come here?

WU: Yes, yes, absolutely. | aready knew.
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FRENKEL: How did you decide that you wanted to |leave China for graduate school ?

WU: Weéll, I've always known, | think. Partly because of my family - part of the family is here
- | knew | [would] come to the States. But when has always been the issue. When do | come.
Even right after high school there was some time | was thinking maybe | should come here for
college. But anyway, | went to medical school. | guess the breakpoint was when | decided that
| really wanted to leave medical school and do research. But I’ ve aways known that | want to
come here...permanent or not.

FRENKEL: Did you approach anybody else at that particular conference?

WU: No, only him; | only approached him. That'sal. [...]

FRENKEL: Because of histak.

WU: Yes]|...].

FRENKEL: And when you decided you were going to leave [a] medical school and come to
the States, how did your mother and your stepfather react?

WU: They were very supportive. No, there was no objections. | mean my mother always knew
that | will come.

FRENKEL: You had talked about it?

WU: Oh, yeah, yeah. It has aways been therethat at least | will cometo get some training
here, perhaps go back, perhaps not. But that wasn't clear. We don’t know about that. But
coming out [to the U.S.] has always been part of it.

FRENKEL: And you said that you had three relatives on your father’s side. In fact, were they
uncles or aunts and uncles?

WU: Auntsand uncles...yeah.
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FRENKEL: Wherein the States were they or are they?

WU: [...] | havetwo auntsand oneuncle. | had [...] my first aunt was the oldest kid in the
family. My first aunt isstill alive. She'sin L.A. [Los Angeles, Cdifornia]. She'saPh.D.in
pharmaceutical chemistry. She's eighty-five or something. She'sin her eighties. Shelivesin
Granada Hills[California). It'sinthe Simi Valley [Californid], at the Simi Valey [area] of L.A.
[Los Angeles, Cdifornia).

FRENKEL: I'msorry. Did you say California?

WU: Yeah, near L.A., Simi Valley; [...] she'still there. A few years ago when | went to see
here, she was still working one day aweek. She's a pharmacist.

FRENKEL: Wow.

WU: Because she didn’t work after her graduation. She stayed home raising the kids. And she
went back to work, | guess, after the kids were grown. [...] she works as a pharmacist.

FRENKEL: And the other two?

WU: Oh, the other two. [...] My second aunt [Hsiou May Wu,] | think that’sthe second in ...]
birth order...she died when she was forty-nine. Ovarian cancer. But shewasaso aPh.D. in
biochemistry. | guess she might be the closest to my field. She's abiochemist. She used to
work at the University of Illinois at Chicago.

FRENKEL: Did they get their educations here also?

WU: Yes, yes.

FRENKEL: They al got their Ph.D.s here?

WU: Yeah, yeah. One [from] [University of] Wisconsin, the other [from] Baylor
[University]...I think, Baylor, yeah.
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FRENKEL: So, isthat also an aunt? No, that’s an uncle the one [is] at Baylor.

WU: No, no, no. The second onewho died is aso an aunt.

FRENKEL: Oh, and she got...

WU: Forty-nine, yeah.

FRENKEL: At Baylor.

WU: Yeah, Baylor. She's[at] Baylor, [...].

FRENKEL: Theother Ph.D....she was at the University of Illinois.

WU: Right. My first aunt is[at] Wisconsin. And then my uncle. My uncleisnot in the
biology-related field; he' s in the engineering part of the family—physics engineering. He's an
electrical engineer. He never got hisPh.D.. He hasthe bachelor’s degree here from the United
States aswell. He caught TB [tuberculosis]. He caught TB when he was young. He never
progressed into the higher degrees because of that. He actually met hiswife in the TB hospital.

FRENKEL: In Chinathough, right?

WU: No, no, no, here.

FRENKEL: Hegot TB and he...

WU: Hegot it here.

FRENKEL: Hegot it here?
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WU: Uh-huh.

FRENKEL: Oh, wow. Because | was thinking how could he...

WU: I’'mnot sure. Actualy, I’'m not sure.

FRENKEL: | was thinking how could he get into the country with TB, because at the time it
would have been difficult. | guessit didn’t show up on any x-rays for awhile.

WU: See, | don't readly know. | don’'t know the timing actually. | know he had TB.

FRENKEL: That's okay.

WU: Yeah, whatever, yeah.

FRENKEL: I just asked about them because | thought that to |eave and become a graduate

student in not only a different country, but in a state in the middle of the United States might
have been hard. And | wondered if you had had a chance to visit with your relatives at some
time before or after you arrived here.

WU: After, of course|...]. | wasthe closest with my uncle, actually, but he passed away just a
couple of years ago. He was seventy-five, | think...

FRENKEL: Wherewas he?

WU: Hewasin Philadelphia[Pennsylvanial. Not in the city—in the suburbs of Philadelphia.
My aunt is another. We used to visit for Christmas, things like that. We also used to visit...His
wife was married before and had two children from the previous marriage, so | actually had four
cousins from my uncle’ s family.

FRENKEL: That'snice.



WU: Yeah|...] two daughters from the previous marriage, and then two sons from...So, when
| was at Purdue, | used to go visit my cousin [in] Grand Rapids, Michigan, [but] | haven’t done
that for many years.

FRENKEL: Niceto have extended family in a new country.

WU: Yeah, [...] that'strue]...].

FRENKEL: Okay. So, we plunged right into your very interesting work on the parvovirus
after the frustration over the urea. [laughter] And then into the Fortran debugging. But let’ stalk
about what the lab was like and what the atmosphere was. How did Rossmann run his lab?

WU: Hehasapretty big lab. | think when | was there, at |east twenty people. Hehasareally
good secretary who' s been with him for...God knows how many years. | think she was hisfirst
secretary. Shejust retired,...just retired. So, running lab...Michadl isareally good
crystallographer. Hereally spent alot of time teaching us crystallography, so not only [did] he
teach the courses, we aso had [...] Thursday night meetings in which we just picked a
crystallography paper and discussed it and he would tell us everything he knows.

FRENKEL: So, he had ajournal club.

WU: Only for the students. So, thisisonly for the students. Okay, maybe it isajournal club,
or sometimesit’s just the topic, say Patterson function or one of the topics of crystallography
technique, or molecular replacement, or something. So, we really spent alot of timelearning
crystallography, which is very, very rare in any school, especially nowadays. Nobody [is
teaching] crystallography. | only give three lectures to the graduate students and there we took
an introductory course, full semester course, and Michael Rossmann’s advanced course. So,
that’ s two courses plus al these additional things that he' s teaching us.

FRENKEL: It wasrare at the timeto teach crystallography?

WU: To that depth, yeah.

FRENKEL: At that depth. You were expected to learn it on your own from textbooks? Is that
why they didn’'t teach it?
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WU: Yeah, in genera; actualy, it's even rarer nowadays to be taught crystallography to that
depth because[...] the software is so good alot of peoplejust useit without really
understanding it.

FRENKEL: Oh.

WU: It'strue, yeah.

FRENKEL: Doesthat have any negative implications for the interpretation of data?

WU: | think the positive outwei ghs the negative because so many labs are doing
crystallography nowadays, not just crystallography labs. A lot of biology labs are doing
crystallography with [this] advanced software, so, that’s al good, but if you don’t really learn
crystallography, when [you] encounter a difficult problem it can be ahurdle there. So, | can’t
really say it’s good or bad. It has both.

FRENKEL: That'sinteresting. So, but even back then it was kind of unusua that he taught it.

WU: So much, yeah. He' s pretty hands-on. | would say he's very hands-on. Hereally enjoys
talking to the students and postdocs, and that’s pretty much all he does when he'sin town, that
is. He goesto alot of meetings, extremely energetic; heis quite arole model in that sense.

He' s extremely energetic. He's seventy-seven or seventy-eight now.

FRENKEL: Now? Wow.

WU: Yeah. He' s till running atwenty-some people lab. And goes to meetings and skiing
with us...sailing—he' savery avid sailor—hiking. He' satypica European | think.

FRENKEL: He' s European?

WU: He's European.

FRENKEL: Wherefrom?
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WU: He'sGerman. He was born in Germany. He's Jewish. He actually had to go...he went
to Britain, | guess, part of escaping the Nazis and stuff like that. So, he got his...

FRENKEL: He sachild survivor.

WU: Yesah.

FRENKEL: Was he on the Kindertransport do you know?

WU: | don't know.

FRENKEL: I'll bet hewas. Well, that’s awhole other topic.

WU: Okay. Yeah, | don’t know about that. He got his bachelors degree and Ph.D. in Britain |
believe. But | don’'t know remember where he got his bachelor|['s] degree. But Ph.D.
was...where would [it] be?

FRENKEL: Edinburgh [Scotland]? Glasgow [Scotland]?

WU: Glasgow. [University of] Glasgow, yeah.

FRENKEL: So, maybe that’s why he had that contact where you went for six weeksin
Norwich.

WU: Yes, yes. Hehad alot of...in Norwich. Actually, he sent meto MRC [Medical Research
Council] at thetime just asavisit. Because he used to work for Max [F.] Perutz. As apostdoc,
he worked for Max Perutz. Seel was afirst-year graduate student at thetime. | really didn’t
recognize the significance of thetrip. So, Max Perutz was my host to the MRC Labs. | met
with him, Aaron Klug, who's another Nobel Laureate, and Richard Henderson, who was the
director of the MRC, not at the time, but later. He was the younger generation. Henderson also
worked with Michael Rossmann.
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FRENKEL: | see.

WU: Yeah. | didn't atake single picture. | was so sad.

FRENKEL: Youdidn't know. You were new.

WU: | was naive, yeah.

FRENKEL: So, hewas hands- on when he was there but he was not often there apparently.

WU: Yeah, | think half the time he' s probably [away]. But heis very hands-on; he wantsto
know what’s going on. He has this enthusiasm, yeah. [Whenever | met with] him, he'slike
always excited. Make you think he'sreally enjoying what he’s doing.

FRENKEL: It soundslikeit was infectious

WU: Itis...yeah, definitely.

FRENKEL: Now shortly after you came, because you camein 1988. A year later we had the
uprising and the events of Tiananmen Square which you already mentioned your brother was
involved in. | would just like to hear your thoughts about...your feelings about what was going
on there while you were away. Tell me what went on [in] your mind.

WU: | think...having grown up [in] afamily that’s sort of accustomed to[...] government [...]
oppression [...], | wasn't surprised. | wasjust saying, “Oh, gosh.” | wasjust [...] thinking...it
didn’'t take me [by] surprise what the government did [...]; | was worried about my brother
definitely. | wastryingto call, [but] it couldn’t go through for me. Oh, let metell you when |
heard the news. We were on vacation with a bunch of college — there are alot of Chinese at
Purdue, in any college—actually in the Ph.D. program. We were...where were we going? I'm
trying to think. We were on vacation somewhere and | don’t remember where we were.

FRENKEL: It'll cometo you.
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WU: Yeah. Anyhow we [shared] thisbig suite. And then once we arrived we turned on the
TV and we saw the shooting with everything else. | was shocked; at that moment | was very
scared [...]. | pick[ed] up phonetried to call...couldn’t [get] through.

FRENKEL: Didyou try [to] call your mom?

WU: Yeah, yeah...my mom, of course.

FRENKEL: | thought maybe your brother because...how did you know he was there.

WU: Oh, no. Only later when my mother told me. [It] wasworked [in] with[...] what's going
on in Beijing, because [the] news just said gunshots|...]. So...atank, right? So, | didn’'t really
know how extensive the whole operation was, whether it actually affected...were my parents
included or not. | was really scared, really scared, trying to call and couldn’t get hold of
anyone. Eventually, | got hold of my parents...

FRENKEL: How soon after?

WU: Oh, aday, awhole day actually. | couldn’t. Either the phone was so busy...just everyone
wastrying to call. Everyonewascalling[...]. Then after my mother told me that my brother
was there, and my mother was begging him not to go, and all that.

FRENKEL: What did he say as an eyewitness to you later?

WU: | don’t think he was such...eventually he did listen to my mom. So, he wasn't there when
the shooting happened, but he was there earlier camping out there earlier. At thetime, he's
already ready to come to the States, actually. There was September...no, June, June, 4 June,
right? It happened [on] 4 June.

FRENKEL: | don’'t remember anymore.

WU: Yeah. Yeah, 4 Junel think, yeah.

FRENKEL: But did he stay throughout the demonstration?
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WU: Hedidn't wait to the end. He went home. He went home.

FRENKEL: Hewent home.

WU: Hewent home.

FRENKEL: To where?

WU: My family’shome. My mother’s home. Because we both went to school in Beijing.

FRENKEL: Do you think if you had been in Beijing...

WU: What would | do?

FRENKEL: Would you have been there? What would you have done?

WU: Oh. I'm not sure, because | was aready in the medical school. Most of the students there
are actually undergraduate students from Peking University or Tsinghua University. So, | mean
these things usually happens in a crowd, right? Y ou go with your colleagues and fellow
students. So, I’m not sure how much the medical school was [involved] in that whole process.

FRENKEL: So, were most of the...

WU: My medica school was pretty passive. In genera, they were pretty passive regarding the
government situations.

FRENKEL: So, the students in Tiananmen were undergrads?

WU: Mostly undergrads | think, yeah. Mostly undergrads. A lot of humanities students.
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FRENKEL: Sure. Political scientists and probably literature.

WU: Yeah, exactly, yeah. | think more than...so, if | werein Beijing, I’d have to say perhaps
selfishly or knowing that what happened to my family, | probably...l would say | probably
would have... maybe I'll go for curiosity or something...but chances are I'll try to stay away
fromit. 1I’'m not proud of saying what | just said, but | mean | think the government hasits...in
away | gaveup. Yeah, | gave up about the whole communist government thing, right? It’s not
in my mind that | want to fight with...escape might be better route. To me, escapeisa
more...yeah. Yeah. It'sjust apersonal choice. Yeah, | don't think I’m going to go fight with
them. | mean actually alot of scientists nowadays try to go back to Chinato actually reestablish
the science there. If | go back now, actually there’s so many opportunities. A lot of my friends
are either in the process of going back or aready went back. They’'re al becoming real leaders
in China. They’relike head of an institute or things like that. 1’ m just not interested in getting
into those things, because in my mind, changing the whole bureaucracy system and everything
elseisnot astruggle that | want to fight for. Yet, if | could help in other ways, | would. For
example, | am teaching gradate students a course in Shanghai and Beijing. So, | go back every
year to teach the students.

FRENKEL: What's the graduate coursein?

WU: It'scalled Bio 2000. It's sort of an integrated graduate course. Y eah, but my
involvement is only on the academic level.

FRENKEL: Okay. How soon after did Chinese students here get the invitation for amnesty? |
forgot.

WU: Oh, you know what? Actually, when | was at Purdue, [...] the 4 June, we went...I
actually did...abunch of Purdue students as well as students in the area went to Chicago
[Illinois] for ademonstration for the 4 June event. | went there. | mean | wasn't the leader, but
| did go. So, | think that’s pretty much my role[...]; if someoneisorganizing, | will follow
because | do agree with whatever they’re saying, but I’'m not going to organize this kind of
thing. Thiswas, sort of, something that my parents instilled into us because...| guess, because
[of] what happened to my family, we were aways taught to stay away.

FRENKEL : Because of that two year[s] in the countryside?

WU: No, not just that; more happened. My father was considered bad for many, many years.
To some extent he died [from depression], and alot of it hasalot to do with his health.
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FRENKEL: There were longer-term conseguences you' re saying.

WU: Yeah, definitely. [...] Also, one of my uncles committed suicide in China.

FRENKEL: One of the three who were |eft in China, the younger...

WU: Right. So, thetwo girls and one boy, right, in the States, and then two boys and one girl
in China. So, they’re three and three. So yeah, he was aso farmed out to afactory during the
Cultura Revolution. Actualy, he survived Cultural Revolution, but then after that he...| guess,
he couldn’t adjust very well or something. He wasn’t happy [...]; nobody really knows why he
committed suicide. But it’sall thesethings. And aso, of course, my grandfather also wasn't
treated very well. All these things led me to take the passive road.

FRENKEL: I can understand that when you have a history of such persecution you can decide
tolielow.

WU: Lielow, exactly.

FRENKEL: | understand that very well.

WU: That’s pretty much that. Y eah, my mother’ s always begging us to not do anything.

FRENKEL: Okay. [All right.] So when they offered amnesty, which happened, what, a year
later or sooner? | don’t remember anymore.

WU: It'sprobably ayear. | would say at |least ayear later...yeah.

FRENKEL: Youjustimmediately accepted it and...

WU: Sure, of course.
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FRENKEL: Youdidn't have to do anything, really.

WU: Yeah, not much.

FRENKEL: What wasit that you had to do?

WU: Show that you got here before the 4 June event. So, nothing, you really didn’t need to do
anything. |1 mean we just took advantage of it in a sense.

FRENKEL: Did you think through that that might be...

WU: Wedidn't want to go back. Actualy, for many years| didn’t go...actualy, | came herein
1988. Thefirst time | went back was the Y ear 2001. | think, the Y ear 2001.

FRENKEL: Did you think you might never return if you accepted amnesty?

WU: If | accepted it...never return? | wasworried if | don’t have a green card when | go back,
I may not be able to come back. That | wasworried. My parents came to visit me afew times,
but | never went back, actually, until year 2001.

FRENKEL: They visited afew times before 2001?

WU: Yes, yes. Well, thefirst time...they came once when | was in graduate school, and then
they came for the birth of my children, yeah.

FRENKEL: Oh, okay. Well, we're getting ahead.

WU: Yes, yes. They cameto help me]...].

FRENKEL: Oh, okay. Solet’s go back now, because | think...let mejust check here. | think
there might be one other follow-up question. Y eah, two other questions. We were talking about
the lab and how catching the enthusiasm of Rossmann was. | would like to know what it was
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like for you to be both awoman in this lab, how many other women were there, and also to be a
woman who isforeign. How were you treated by the other graduate students and postdocs?

WU: In generd, pretty well | think. Most of the labs are foreigners anyway. Most of the lab
members were foreigners. Women...quite afew I think...quite afew woman as well, certainly
more so than PIs. Because in my department, for example, we don’t have alot of women in my
department.

FRENKEL: You mean there.

WU: Here.

FRENKEL: Now?

WU: [...] Now, yeah. | think there are very few women who made it—if you will—to the
higher positions; [who] actually took an independent position, [got] tenure and things like that.
Fewer women have done that. A lot of them havetried to, [I think] ... alot of women arein
graduate school. Even now I think we have more female students in our program than male
students. The female students always do better...they just have better records. Their exams
record’s aways better. They have better GRES. They have...

FRENKEL: But that’s now.

WU: That’snow. But even that, even...

FRENKEL: Even thenin your lab there were more women?

WU: No, no, not more women...

FRENKEL: | mean at Rossmann’s lab.

WU: Right. No, it's not more women, but [a] significant number of women that | didn’t really
feel that I’m unusual in that way.



FRENKEL: And the postdocs? How were they?
WU: The postdocs? In genera, they’ re good. In general they're...

FRENKEL: Did anybody take you under their wing? Because Rossmann was away and I’ ve
heard that often a postdoc will mentor to someone who's an undergrad.

WU: Not exactly, not. Not exactly. Maybe | had one postdoc who taught me to do some of the
things. But it’susually one postdoc taught me this, another postdoc taught me that. It’s not like
have one who will just teach me everything.

FRENKEL: Okay. So | guessyour Ph.D. was the parvovirus work.
WU: Yes, yes, yes, yes.

FRENKEL: Okay. So at that point, you were very much committed to being a
crystallographer.

WU: Yes, yes. I'm totally committed, yeah.

FRENKEL: During our break we were talking about the women who were pioneersin the
earlier days of crystallography, and | wondered how much at that time you knew about those
women.

WU: No. | actually don’t.
FRENKEL: Youdidn't know.

WU: | redly didn’t. | learned alot from that book, from Dorothy Hodgkin' s biography.? |
learned alot from that.

2 Georgina Ferry, Dorothy Hodgkin: A Life (London: Granta Books, 2000).
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FRENKEL: That book, | should say, came out in 1998 in Great Britain, and in 2000 in the
States, so this was along while after you got your Ph.D..

WU: Yeah. But | think I did know alittle bit. That'swhy | wasinterested in the book.
FRENKEL: You knew of her?

WU: Of her, and also Michael Rossmann is part of this historically because Michael Rossmann
developed alot of these methods as well.

FRENKEL: Because he wasin Britain at the ssmetime.

WU: Hewas. Actualy, he solved the structure that gave Max Perutz the Nobel Prize. If you
read Max Perutz’ s biography, there’s a section there...if you just check Michael Rossmann and
then you look for the section that heisinvolved in, he's the enthusiastic [postdoc] who went to
[the] Perutz l1ab, made the first map of hemoglobin, and traced it, and discovered that
hemoglobin really looks like myoglobin.®

Y eah, actually there was a little bit of a friction between Max and Michagl Rossmann for
that reason because Max was alittle bit...l don’t know. The book...Michael talked to me about
it alittlebit. They’ve aways had alittle bit of [discomfort], | guess, to some extent. Thereisa
lot of psychology involved because Max had worked on it so many years and suddenly this
young guy came and discovered this whole thing. Although it all belonged to him[...] till he
seems [to] fedl that he wasn't the one who actually traced the molecule.

FRENKEL: | have heard that in Great Britain the system is alittle bit different than herein
terms of discovery and credits on research papers. | heard from one other person that they
solved something and yet the Pl was the first author, and the credit wasn't as readily
acknowledged as some people fedl their work has been here in the States.

WU: Yeah, | can understand that...

% Georgina Ferry, Max Perutz and the Secret of Life (Cold Spring Harbor, New Y ork: Cold Spring Harbor
Laboratory Press, 2007).
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FRENKEL: So, interms of your experience in the Rossmann lab and the papers that came out
of there, it sounds like you were treated your well and your work was acknowledged.

WU: Yesah.

FRENKEL: There were no fights over authorship while you were there?

WU: Thereis.

FRENKEL: Therewere.

WU: Thereisonelittleincident. |1 was|...] not happy with it. What happened was when | just
joined the parvovirus project, | was actually working with a postdoc...no, is she a postdoc or
student? She might be a senior student...yeah.

FRENKEL: Shewas at thetime.

WU: Shewas, yeah. That'swhat | meant. And shewasa...yeah. So, | joined here. | really
worked with her very closely and | helped to solve the structure. So on the very first parvovirus
structure that was a Science paper, | thought | probably should have been the second author on
that paper.* | was actually one of the last. Michael pulled out the first author. Of course, it's
her project, right? All therest, actualy, Michael did it alphabetically.

FRENKEL: That's how he solved the problem?

WU: That's how he solved the problem in that particular case. | thought that wasn’t redly fair.
Now | don't really care that much, but at thetime, | realy did because that was my first paper in
graduate school.

FRENKEL: That was the parvovirus?

*J. Tsao, M..S. Chapman, M. Agbandje, W. Kéller, K. Smith, H. Wu, M. Luo, T.J. Smith, M.G. Rossmann, R.W.
Compans, C.R. Parrish, “ The structure of canine parvovirus and its functional implications,” Science 251 (1991):
1456-64.
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WU: That wasthe first parvovirus structure paper. Later | had two other first-author papers,
but not in Science.® Not as aredly big paper and the first...

FRENKEL: Oh, that paper that you were upset about was in Science?

WU: Wasin Science, yeah. | was one of the...l was amost at the end because it’'s W. it'slike
he...he' sthe last author, the other person was the first author, and then you have everything else
in between alphabetical.

FRENKEL: So, you were second to last because you' re Wu.

WU: Yeah. Actudly, | don’t know if I’'m second to last, but...

FRENKEL: But something close.

WU: Something close, yeah. And he didn’t really make a note saying that everybody was
alphabetical. Therewasn’t anote. Just that’s how he explained it to me that thisis a phabetical
because so many had [been] involved in the project he felt. So, that’s...in Michad’ s lab, yeah,
there had been other dispute of authorshipsaswell. | think it's hard. It’s hard.

FRENKEL: But they didn’'t involve you at the time.

WU: [No...]; thiswas the only that involved me.

FRENKEL : But those other ones were happening while you were there.

WU: Yes. [...]

FRENKEL: Did that create a strained atmosphere? Were you affect[ed] by the atmosphere
because of that, or [did you just find] away to ignore that?

®H. Wu, W. Kdler, M.G. Rossmann, “Determination and refinement of the canine parvovirus empty capsid
structure,” Acta Crystallography D49 (1993): 572-579; H. Wu, M.G. Rossmann, “ The canine parvovirus empty
capsid structure,” Journal of Molecular Biology, 233 (1993): 231-244.
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WU: Itrytoignoreit[...]. No,itdidn't really affect [me]...but | was upset. | remember | was
upset that...l guesswe'll get there, but my ex [husband] was postdoc at the time.

FRENKEL: Your ex?

WU: My ex, yeah.

FRENKEL: You aredivorced now.

WU: I’'mdivorced now, yeah. He was apostdoc in Michael Rossmann’s lab, and that’s where
we met. In one case he also got upset because the structure that he solved, he didn’t end up to
be first author because another postdoc grew the crystal and Michadl basically said the other
person needs the paper—needs the paper more—so, the other person got to be the first and he
end up to be the second.

FRENKEL: Oh. But the other guy had crystallized it?

WU: Crystallized it, and worked on it for more than | guess my ex did. [cell phonerings] But
he couldn’'t solveit. It was after...oh, thisis[about] my floor.

FRENKEL: Shall | pauseit?

WU: If it'sokay, yeah, thanks.

FRENKEL: I'll pauseit.

WU: It's about my floor.

FRENKEL: We're back on after a short break, and Hao has just revealed that she met her then
husband while in graduate school. So, maybe we can talk about meeting and marrying while
still finishing your Ph.D., right?
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WU: Right. We shared the same office. | guessit’s proximity; part of it is proximity. He
finished his Ph.D. [at] [University of California) Berkeley, and he was doing a postdoc with
Michael Rossmann. Actually, he taught me alot about programming because | was doing this
computational project. Often times | was trying to debug something and | couldn’t find any
problem. Hewould just come and then he would find it like[...] away. He'savery
experienced programmer. So, that’stheinitia interactions | guess. I've always thought he's
really, really smart and | was...

FRENKEL: Wherewas he from?

WU: China. Hewas Chinese, yes.

FRENKEL: Wherein Chinawas he from?

WU: Ddian.

FRENKEL: Whereisthat?

WU: Ddian. It'sa—D-A-L -I-A-N. Dalian, yeah.

FRENKEL: Andisthat anywhere near where you grew up?

WU: No, not really. It'snot too far but not...[...]. We liked each other.

FRENKEL: How soon after you met did you get married?

WU: Actualy, it's complicated because he went to Purdue because his then girlfriend wasin
the neighboring lab. And then | had a boyfriend from my medical college|...]. He[had]
actually just moved to Purdue because of me. | know...it's complicated. Anyway, | can tell
you what happened. And then when he arrived, | was already married | think. Yeah, | was
already married.

FRENKEL: To the fellow who followed you from China.
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WU: Yes. So, hewas a graduate student there as well.

FRENKEL: When did you get married?

WU: My first marriage was 1989 | believe, summer of 1989 because...

FRENKEL: Oh, okay.

WU: [In] 1988 we came to the States together, but he was in a different place. And then he
switched graduate school to Purdue because | was there. So, as soon as he arrived, we got
married, [but] | was redly naive|...] about relationship[s] and marriage, love, because | really
didn't date in college, not really. | mean | probably had crushes here and there, but never redly
dated. It’'s partly the culture, partly it was just me being a geek or anerd...spending time other
ways.

FRENKEL: Oh, right. We actually didn’t talk about how you were reading literature. Y ou
mentioned you wanted to say that you had...in medical school you didn’t have time, but you did
find time...

WU: In graduate school | didn’'t have time, but...

FRENKEL: Wédl, I guess | was including graduate school and medical school.

WU: Oh, okay.

FRENKEL: But during the break you were saying how you read all thisliterature.

WU: | read alot of stuff, yeah.

FRENKEL: So, rather than socializing, you were reading literature, right?
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WU: Yeah. Well, | was aso socializing, but | didn’t have single boyfriends and those kind[s]
of things. | wasn't really arecluse or anything like that, but [1 was] just doing other things. |
have male friends but not boyfriends]...].

FRENKEL: So, you were naive and you got married right away.

WU: Yeah. Well hereally wanted to get married. | wasthinking, “Okay,” [but] | wasn't
realy...l don’'t think | wassoinlove. [...] Hewasmy first boyfriend. Since he wanted it...but
[that did not{ ?}] last, as you already know. But he'sanice guy; he'savery nice person. He's
[Chenjian Li], [on the] faculty here now.

FRENKEL: [laughter] It'svery complicated.

WU: It'slike everything follows me. You don’'t have to mention that.

FRENKEL: Yeah, we could take that out if you [want].

WU: It doesn’'t matter. It doesn’'t matter.

FRENKEL: What I'mreally interested inis[...] did...well, [did you have children with
him?7]...

WU: No, no. Withthe second. No, | didn’t have children in thefirst one. | didn’t want to;
also, [I was] too young. [...] It was my second with the postdoc. [...] | wasvery [much] inlove
with him, at least at thetime | feel | wasblissful. [...] | had ahuge crushon him[...]; I just
thought he is the smartest guy I’ ve ever met, which isvery rare for me, because I’ ve aways
come out the other side. Usually the other guy think[s] that I’ m the smartest girl that he's ever
met. [laughter] Now the other way around. [...]...[He, infact,] married the girlfriend that he
came to Purdue for; soon after he arrived, they got married also. Not my ex, right? [...] Then
eventually we both [...] divorced the other person, [which] was quite scandaous as well. |
guess people do forget. Well, | have to say it was quite a scandd at the time.

FRENKEL: Now wasthis scandal in the lab or a scandal amongst you who were Chinesein
the lab?
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WU: Both.

FRENKEL: A huge scandd. [laughter]

WU: | wasembarrassed. Huge scandal. [...Therewasalot of talk] about whether we're
being...what would be the word? | don’'t know. But it'sascandal. Asyou know, they’re
taking positions. They’ re making judgments.

FRENKEL: About who wanted to work with whom as well?

WU: No, just about the breakup. We broke up and then...just the particular event.

FRENKEL: Thesocial...just the social aspect of it.

WU: The socia aspect of it, yeah. But Michael was|...] redly, really nice to both of us. He
was a postdoc with Michael, [and] | was a student with him. Before we went public, we went to
talk to Michael, [so] Michael was the first one to know about us.

FRENKEL: That you were going to get divorced from your spouses, or that you were going to
get married?

WU: Well, not getting married, just the fact that we' re going to divorce our spouses and the
fact that we are together now. We didn’'t get married then right away. Michael was very nice.
He was very understanding. He was never involved in...he treated us the same way as before,
S0 everything was good.

FRENKEL: Very professional.

WU: Extremedy. Michael was amazing. He gave me...it's not here, the book. He gave mea
[Henri] Matisse. He gave me an atlas of Matisse’'swork. And then he wrote something. He
says...because he knows | was going through al these scandal's, people talk about me and things
likethat. He wrote down something like...l can’t repeat it. Something like that the ugly, and
the evil, or whatever. Not evil. But if the ugly disappears, but the beauty and whatever persists.
So, hewas...heredly didn't make any...he feelslike thisis how you fedl, you should go for it
[...]. Hewas supportive of our personal decisions]...].
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FRENKEL: So, al thisis going on while you’re getting your Ph.D..

WU: Yeah. Also, | got it really quickly. | was one of thefirst to graduate from my class.

FRENKEL: So, when did you get your Ph.D.?

WU: 1992. So, it wasafour-year Ph.D.. It was pretty short even for then [...]. Now most
Ph.D.saresix years.

FRENKEL: 1992, you said.

WU: 1992; I'm sorry. What did | say? 1992, yes.

FRENKEL: I don't know, but | was thinking 1982. But anyway...so, then you had to start
thinking in term[s] of postdoc work and where to go, yet you were involved with the man who is
now your ex. So, at what point did you marry and how did that figure in to where you were
going to go?

WU: Right. So, heleft first. Hetook a position at a company in Connecticut, Boehringer
Ingelheim. It’s a German company...Boehringer Ingelheim. He was the first crystall ographer
there, so he set up the lab there, so | already [knew] | [would have to] come to the East Coast
around here.

FRENKEL: Youweren't married yet.

WU: No, no, no. we're not married. No, no, no. Not married. But committed, | guess. Not
really talked about...but we both know thisiswhat we wanted. So, | only interviewed [at]
Columbia[University] and Y ae [University], the two places [that are] close by, [and] | [...]
decided to go to Columbia.

FRENKEL: How did you make that decision?
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WU: [...] Partly by exclusion. At the time, the [Thomas A.] Steitz laboratory, the other lab that
[1] interviewed [at] was working on an enzyme called the reverse transcriptase, which isalso a
protein that my ex’s company isworking on aswell. So, there was alittle bit of a conflict of
[interest].

FRENKEL: | see.

WU: And | also liked Wayne [A.] Hendrickson better. So, that wasn't a difficult decision.
And then actually getting married was...even though I think | was totally in love and
everything...the next thing that happened was unexpected: [I got] pregnant; | was pregnant first.

FRENKEL: You were pregnant upon arriving at Columbia?

WU: Yeah, [about] two months. Two monthsinto it, | was already pregnant. Thefirst thing
[we did when] we got here was to buy a house together. He wanted to buy ahouse. [...]
Looking back, | [think] | realy didn’t want to buy a house together. Actually, alot of my life
[feelslike] being pushed into something that | wasn’t sure [about], like medical school. [The]
same with buying the house, especially buying the house together, because that really says
we're together, right? We bought a house together. That was also very quick. To me, that was
alittle too quick. But, again, it'sthe samething. | really didn’t have dating experience and |
didn’'t really know.

FRENKEL: But you were pregnant.

WU: Yes, | was pregnant, yes. So, everything got pushed [...] quickly. | was having children.

| was only twenty-eight...well considering that I’ m a scientist, you aimost never have children
when you were twenty-eight. 1I’m divorced four yearsnow. [...] Now | think I’'m much clearer
[@bout] who | am. | think I’m catching up with alot of things that | should have discovered
when | was much younger, in my twenties, about me...really about me, not about anything else,
because | didn’t...I don’'t know if it's just because | didn’t date. Also, | didn’t really live done a
lot.

FRENKEL: Oh, liveaonealot.

WU: Yeah|[...]. Incollege, it's aways so many—six of us—live in the same...there was never
the time or the space, | think, to discover about yourself. So, my ex and | basically...l mean
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he'sareally good scientist. He' s actually afaculty [member] now at Columbia. We really
didn’t understand each other.

FRENKEL: Oh, he'snow [on the] faculty at Columbia, but he alsoisat Cornell [Welll
Medical College of Cornell University]? | thought you said...

WU: That was my first ex. I’m sorry.

FRENKEL: Oh, thefirst ex isnow here.

WU: At Cornéll.

FRENKEL: And the second ex isat Columbia.

WU: [laughter] You don’'t have to put these things down. This may bewhy | said this, | guess.
Everything else can go. | mean just the personal life part of it I’'m not sure. You'reright.

FRENKEL: You can strike things from the transcript. Y ou'll get atranscript and you will be
abletoreview it.

WU: | mean | don’t mind people know this. It’sjust | don’t know if...you know.

FRENKEL: It'sentirely upto you. I'm just going to try [to] get the narrative straight, and then
you can do what you wish with it. But anyway, what’s interesting is what you said that you
didn’'t really have time...

WU: To learn myself.

FRENKEL: ...inyour twenties to find out about yourself.

WU: Absolutely, | think so
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FRENKEL: Because you wereimmediately involved with men from one to the other and
focusing on your career.

WU: Exactly, yeah, right. There wasn't aperiod that | just struggling with some boyfriend or
something so that | learned about either myself or him and about relationships in general. There
wasn't aperiod like that in my life when | was younger.

FRENKEL: Had you given athought [to...]...if you had not become pregnant...had you at
that time in your late twenties given any thought before that about when you might have
children because of the need to balance your career with motherhood?

WU: Yeah, | did, | think.

FRENKEL: And what was your plan?

WU: The plan would be later than that for sure, [but] my second husband really wanted
children, [I knew] and I think...well, I'm just analyzing it, | think he really wanted children then

[..].

FRENKEL: But it wasn’t realy discussed.

WU: Itwasn't really discussed. And thisisatypical Chinese man thing. [laughter] Oh, yeah.
And | knew this was because he was saying that, “Oh, it's safe.” We didn’t use condom
because it was right after my periods. He would just say—you don’t need to write this, yeah.
But anyway...I think, he really wanted me to get pregnant, but it wasn't discussed. And this
was acommon theme in my marriage.

FRENKEL: To not discuss mgor issues?

WU: Yes, yeah.

FRENKEL: Or how they might [have an] impact [on] your career.
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WU: Right. My career was not in the equation, [...] in his mind...things have changed, but
slowly. But[...] certainly at the beginning my career wasn't abig thing in hismind. To me
that was perhaps one of the major reasons why | left him, although not consciously knowing
also about the other things that we were incompatible with. | can give you some examples.
When | was a postdoc...well my first Nature paper got accepted.® He wasn’t happy for me.
Because he was aready independent at the time, right...l guess everybody goes through these
struggles with journals, right. He said, “Oh, you get accepted to Nature only because you're
working for Wayne Hendrickson,” who is abig nameinthefield. Yeah, that was one example.
And then when | was looking for ajob, | wanted to find academic job. He said to methat it's
not going to be practical for me to get an academic job because we have the children. At the
time, we already had two [...]. Wait, 1996 was my second, so | was probably aready
pregnant...yes, | was already pregnant with the second child. He feelsthat the best [thing] for
us asafamily to do was for me to take a position in this company [where] | was offered a
position[...] aswell. But | didn't want it. [I] wanted to become a faculty [member]. | actually
pushed him. Hedidn’t drag meinto his company, but | pushed him into looking for another job,
and he was successful. | waited for him...I think | got thisjob in 1996, but | didn’t start thisjob
until 1997.

FRENKEL: Here, a Corndll.

WU: At Cornell. Because | was giving [him] time[...] to look for ajob in the city, and he got
ajob that was pretty unusual in the samefield. It'snot an easy thing. It wasn't easy. So, that
should be such ablessing | think to the...it'sfalling off. That’s going to fall.

FRENKEL: Hao wasjust adjusting her two photographs of her children.

WU: Oh. [laughter] Yeah.

FRENKEL: So, hedid get afaculty position right after you got your faculty position.

WU: So, we started exactly at the sametime. We started in July 1997. | here...he there.

FRENKEL: Where?

® H. Wu, P.D. Kwong, W.A. Hendrickson, “ Dimeric association and segmental variability in the crystal structure of
human CD4,” Nature 387 (1997): 527-530.
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WU: At Columbia.

FRENKEL: He'sat Columbianow.

WU: He'sat Columbia, yeah. He started in 1997.

FRENKEL: Okay. So, you did buy a house and | suppose it was in Connecticut because that
would have been nearer his work?

WU: Oh, it'sactualy in Westchester [County]. So, he would commute to Connecticut. And |
would commute to the...so, actually he felt he made the big sacrifice.

FRENKEL : Because there was a compromise that you both had to commute?

WU: Right. Actually, he has alonger commute than me at the time.

FRENKEL: He had?

WU: | think he has thirty-seven miles. | have seventeen mile[s], which is sort of in the middie.
But time-wise it was probably very similar because | go into the city.

FRENKEL: Wasit hard on you to commute being a postdoc at Columbia?

WU: That wasn't as hard asnow. Now it’sworse because it's more into the city, right? | was
in the medical campus, so...

FRENKEL: But that’s uptown so...

WU: Uptown, exactly. So, itwasn'tashard]|...].

FRENKEL: So, you have the house now and you commute from Westchester now.
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WU: | still livein Westchester. We actually sold that house [and] bought another house in
1990...it doesn’'t matter. When my first child is ready for kindergarten we went to a better
school district. Anyhow, when | left him...he kept the house. | just didn’t want to fight. It's
just something it’s arecurring theme in my life; sometimes | feel | just want thisto be amicable,
so | left the house to him. He still owes me money.

FRENKEL: He owes you money now?

WU: Yeah, because the house and...I bought a condo in the neighborhood, so the kids go back
and forth.

FRENKEL: So, you have joint custody.

WU: We havejoint physical custody.

FRENKEL: How old are the children now?

WU: Eleven and fourteen.

FRENKEL: You have aboy and agirl?

WU: Two boys.

FRENKEL: Two boys? Okay. So now let’s go back alittle bit to being a postdoc.

WU: Okay, sorry.

FRENKEL: No, no,don't besorry at al. Thisisall part of what it meansto be a scientist, but
also awoman who's a scientist, and the whole biological clock issue, and all that.

WU: Yeah, it'strue. | mean | don't regret having kids earlier. Now | see the benefit of it. It's
actually good that | had them early.
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FRENKEL: Wel you had them at twenty-eight and thirty-three.

WU: Thirty-one. They’rethree years apart.

FRENKEL: Right, thirty-one. So now let’stalk about Wayne Hendrickson’s lab and what
kind of stylehe had asaPI.

WU: Completely hands-off.

FRENKEL: Okay. And how big was that lab?

WU: About the same | think. Probably about twenty people when | was there as well. Wayne
is also acrystallography methodology person. He developed some [of the] best-used methodsin
crystallography. But he' s one generation younger than Michael. He'sin hissixties. Michael’s
in his seventies, close to eighty.

FRENKEL: Do they know each other?

WU: Oh, yes, of course.

FRENKEL: Where did Wayne get histraining?

WU: Wayne got trained at [ Johns] Hopkins [University]and the Naval Research lab[...]. So,
no, they didn’t overlap in terms of training, but they hold a high regard to each other.

FRENKEL: So he was very hands-off.

WU: Very hands-off.

FRENKEL: Soyou werel€eft really to[...] come up with your own experimental projects?
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WU: No, hegive you projects. Hetell you what to work on but the rest is yours until you have
astructure. If you do have a structure, then he became allittle bit more interested and he will
look at the structure. He take the last.

FRENKEL: So, tell me about—in the most general, least scientific terms—your most
significant work while you werein that lab. And when you knew and he knew that it was ready
for that Nature paper and other papers.

WU: Right. Beforel went to hislab, | wrote...he asked me to write a postdoctoral fellowship
[proposal], and that was on the HIV [human immunodeficiency virus] binding molecule called
CD4. That was supposed to be my major postdoctoral research project, and [it] was but | also

took on aside project as soon as | got there.

FRENKEL: A sight project?

WU: A side. A sideproject assoon as| got there. Thiswasacrystal structure of human
chorionic gonadotropin. Do you know what that is? Or HCG [human chorionic gonadotropin].

FRENKEL: HCG. No.

WU: It'sthe protein that you' re detecting in the pregnancy test.

FRENKEL: Oh.

WU: So, at thetime...

FRENKEL: How apropos.

WU: It'sreally amazing because | was pregnant also at thetime. And this molecule gets
excreted [in] your urine. And thefirst crystals | had with these proteins were actualy purified
fromme. | was actually collecting my own urine as part of the collection. It was interesting.

FRENKEL: Thisishysterical.
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WU: Itwasinteresting. Yeah. Anyhow, so that was my first structure. But then my Nature
paper was on CD4. So towards the end of my postdoctoral career | was able to solve the
structure of CDA4.

FRENKEL: Now people have talked to me about how hard it isfinancially to be a postdoc.

WU: Oh, yes.

FRENKEL: There’sno money. You work insane hours. How did the hours that you kept at
Purdue...what were they and how did they compare with what you needed to do?

WU: Asapostdoc?

FRENKEL: To make all those achievements as a postdoc?

WU: Asapostdoc? So, | think I worked insane hours as a graduate student because even
though | was married, | didn’t have children. So, there’ sno responsibility really. And my first
husband is very flexible. He was very good interms of that. [...] But then after | become a
postdoc, | become pregnant right away. | [...] worked 9:00 am. to 5:00 p.m.. | had to, redly. |
worked 9:00 am. to 5:00 p.m., and | actually never [...] went in for weekends...didn't go in for
weekends. Of course, I’d work [atlhome. Whatever | could do at home, I'd do at home. But |
wasn't physically present in the lab on weekends.

FRENKEL: When you say you had to, why was that? Was that because the help left promptly
at 5:00 p.m. or...

WU: Because | had to go pick up the kids.

FRENKEL: You had to pick up the kids from...

WU: Day care.
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FRENKEL: Day care up in Westchester?

WU: Yes. Wenever had ananny. See, that was a'so more[...] his choice than my choice. |
would [have wanted] ananny. | couldn’'t get my way.

FRENKEL: And he was earning money probably at the pharmaceutical [company].

WU: No. after | become...oh, postdoc. Y eah, he was making certainly much more money than
| do, yeah. And that would certainly help the whole family. He came from afamily where
money is a huge issue in the sense they dways save. They only save, they don’t spend. His
parents are like that, very frugal people, to meto the extent it’s not necessary.

FRENKEL: So, part of hisfrugality you' re saying was to not have a nanny when you were
doing your postdoc.

WU: Yeah. | really want to have someone who can...thething is, he does help aswell. It’'s not
like he left everything to me.

FRENKEL: Hedid help out.

WU: Hedid help. But nonetheless, I'd always end up doing more]...]. He also aways
leaves...whenever he needsto leave, he leaves, even if he'sin ameeting. He' svery disciplined
also. Timefor himto go...hejust go. That'sjust how [he operates], | guess. He' svery strict
with alot of things, [and] that was hard for me. It was hard for me not able to work the hours
that | want to work. But | did get alot done. If you talk to people in Wayne's lab who
overlapped with me, they’ll tell you that at the time I’ m probably the most efficient person they
know. 1 just organize all my work in paralel or whatever and just try to get it done within that
hour. Even after | became afaculty [member], it was still pretty much a9:00 am. to 5:00 p.m..

FRENKEL: Okay. Isthereanything more that you want to tell me about your time in that lab?

WU: Wayne'slab?

FRENKEL: Yeah.



WU: Right. Wayne was hands-off, right? But the timethat | was there, there were lots of very
good fellow postdocs, so that was very, very good. A lot of us became faculty.

FRENKEL: So, you had very capable colleagues to...

WU: Totak to.

FRENKEL: To exchange ideas with.

WU: To exchangeideas. Although I didn’t take full advantage of it because | didn’t have time
to sit thereand talk, really...9:00 to 5:00 and then | leave. So, | really didn’t socialize.

FRENKEL: Wasthere ajournal meeting every week, or presentations where you could talk
with them?

WU: Yeah, right. Butinformally | really actually didn’t...1 didn’t really have alot of timeto
establish friendships, alittle better friendship, | guess, with any of the postdocs there at the time.
[...] now I'm much better friends with alot of those who | overlapped with and didn’t have time
to socialize. But now, | have actually more...any opportunity to actually socialize with them
and get to know them more.

FRENKEL: Isthat because you see them at conferences, or isthere kind of an alumni
gathering of Hendrickson’s people?

WU: Yeah, sometimesit’sthat, and sometimesit’sjust because alot of us stayed in New Y ork,
and we have meetings that [are] specific for New York. Every half ayear we had this meeting
together.

FRENKEL: Likethe New York Academy has...

WU: Yeah, we have this thing called New Y ork Structure Biology Discussion Group which
actually | am organizing. I’'m one of the organizersright now. We have two meetings every
year. Free meetings. A lot of people come.
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FRENKEL: Interesting. Isthere abig crystallography community in New Y ork? How many
arethere?

WU: So, the structure biology also include[s] other discipling[s]. But crystallography per se,
we have two crystallographers here, SKI [Sloan-Kettering Institute] ... actually Cornell, SKI,
and Rockefeller [University] [are] probably considered one of the biggest [crystallography]
centers anywhere you can see, [...]. Sloan-Kettering | think have six crystallographers.
Rockefeller has three at the moment, only because they lost two fairly recently | guess. One
moved to [University of California) Berkeley, one became a CSO of a company [Structural
Genomix].

FRENKEL: And Columbiaand NYU [New York University].

WU: Oh, yeah, alot of them.

FRENKEL: So, there are probably about fifty crystallographersin the city.

WU: Yeah,[...at lesst].

FRENKEL: That'sinteresting.

WU: Yeah, alot of us. And alot of uscame from Wayne'slab.

FRENKEL: Were there any setbacks in your scientific work when you were a postdoc?
Anything that...

WU: Weéll, after my second child... no, not after my second child, before my second child |
think. At some point | was thinking maybe | should just do along postdoc and become a
research scientist in Wayne' s lab and just postponing becoming a Pl for afew years. | did think
about that.

FRENKEL: Why?
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WU: Becauseit wasjust too busy with both ends, the work...

FRENKEL: Thefamily.

WU: Yeah. | fedl like maybe there’sno way | could be ableto do that. But then, | guess, |
solved the structure of CD4 and then al the doors opened.

FRENKEL: Wadll, [...] do you mean people were looking for you to join their 1abs?

WU: No, no, just job, job market. Then after | solved the structure of CD4, it become apparent
that | should go look for ajob.

FRENKEL: That it enabled you to...

WU: Yeah, right, exactly.

FRENKEL: So, where' d you look?

WU: Actually, | didn’t look at alot of places. | only looked at four places, | think. St. Jude
[Children’s Research Hospital]. | looked at St. Jude.

FRENKEL: You thought of leaving the city then, right?

WU: | wasjust looking anywhere just to...

FRENKEL: Justto get afed of ...

WU: Yeah. So, | interviewed at St. Jude, Burnham Institute [for Medical Research] at La Jolla
[Californig], and then here, and Berkeley. So, | interviewed at four places. | got three offers. |
didn’'t get an offer from Berkeley. So, it was pretty apparent that | probably would be here
because my ex wasin Connecticut. So, here at least we don’t haveto move[...], evenif he
couldn’t find ajob in the city or something like that. But it was at the time that | suggested that
maybe he should look, too. And that’s why he looked.
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FRENKEL: And hedid look.

WU: Hedidlook, yes. Hetried to drag me to the company, but actually what eventualy
happened was | dragged him out of it.

FRENKEL: Oh, so that’s when he got the appointment at Columbia.

WU: Yes, yeah. Hereally didn’t think that we could do two faculty positions and with
children.

FRENKEL: Why not?

WU: Hefed likeit'sgoing to be too much. [...] Itisalot of pressure. But to me, | fed like
there got to be away that we can both do what we want to do for our career at the same time do
agood job with the family. | fedl likeit can be done especialy if has been done my way, which
would be getting the help that we need and be flexible and al those things, right? It didn’t
happen that way. | couldn’t get him to get help.

FRENKEL: But when you say too much pressure as faculty, you don’t mean financial pressure
as much?

WU: Just work pressure.

FRENKEL: You mean the need to...

WU: To spend thetime.

FRENKEL: ...serve on committees, to publish all the time, to teach, and it’s too demanding.

WU: Too demanding, yeah. He[...] redly didn’t want meto look for an academic job.
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FRENKEL: So, when you both became faculty members, which wasin 1997, and he wouldn't
allow help...

WU: Well, yeah. We never got alot of help. We never had ananny...the kids always go to
day care. It'sawaysday care.

FRENKEL: So, now you said you’ve been divorced for four years. So, this then went on from
1997 to 2004 or 2003.

WU: Yeah, so many years, [...] alot of years, [...].

FRENKEL: So, thisstruggle...

WU: A lot of it was struggle, yeah. So, | think part of it was that. And another part of it hasto
do with raising the kids—our different philosophies of raising the kids. Because we came from
very different family, different types of family. He grew up without...hisfamily isvery
conservative in the sense they don’t spend, they don’t go anywhere, they don’t try anything
new, those[...], things|[...]. And he'svery focused in thisresearch, and that’sall he has. His
interest is pretty limited to just thework. And heisareadly good scientist. He's avery good
scientist. But he’'s not interested in other things. So, with the kids, he also want the kidsto[...]
grow up the way he grew up, because that’ s what he knows, right? What | know is very
different. My parents have always exposed us to whatever is out there. And | try to get the kids
to do alot of things and he would always say no. Likeice-skating, for example. | want to take
themice-skating. | like ice-skating, so | want to take them ice skating, roller-blading, just little
things...biking. He doesn't ride abike. My ex doesn’t ride abike. He' s not even interested in
learning. It'svery simple. He'svery tall. He's 6 feet 2 inches or something. Riding a bike for
him should be no problem. He hasno interest. It’savery interesting personality. So, we had a
lot of conflictsthere. Piano, also. | mean eventually | won alot of the battles, but it was just a
struggle. | fed like | have to wage the battle al alone][...].

FRENKEL: And yet with all these battles, you seem to have been able to establish your lab
and run your lab. It’s remarkable to me that you could, with all this going on, set up your lab
and get al the scholarships and awards, so let’ s talk about when you arrived here what the
package was and how you were recommended, because | understand you must be recommended
for the Pew.

WU: Yes, yes, uh-huh.
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FRENKEL: And with all this going on in your family, you must leave that for the background
for the moment and come back to the enormous energy you poured into starting your own lab.

WU: Yeah. | think thisalso probably isin my upbringing that career is something that | never
realy...it'saways been apriority. It's[...] something that my parentsinstilled in usthat thisis
one thing that you will never lose.

FRENKEL: Right. You saidthat. You said that.

WU: Yeah. It wasvery strong in my head, “Thisis something that you'll never lose.”
Anyhow, so | got areally good package here[...]; the package was for four years they would
support me with three personnd ...yeah, three personnel for four years. But if | do get grant,
they will reduce that support alittle bit, but minimally; if [1] don’t have any grants for four
years, | could still have three people work in my lab. So, that wasthe deal. And then | can
pretty much buy everything | need at the beginning. There' s no budget. | bought everything |
need.

FRENKEL: Wow, great.

WU: Yeah, | think eventualy I spent...I’m not sure...if weinclude the x-ray machine |
probably spent two million dollars. 1’m not sure.

FRENKEL: Wow, just to set up?

WU: Oh, set up and the personnel for four years.

FRENKEL: Two million [dollars] for the four years.

WU: I’'m not sure exactly how much because the machine itself isalmost amillion dollars. |
probably only spent amillion. Y eah, the package was good. | have to say the package was
good. And my chair isvery good, very supportive.

FRENKEL: Who wasthe chair at thetime?
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WU: He'sdtill the chair, actually. Fred [Frederick R.] Maxfield. M-A-X-F-1-E-L-D.

FRENKEL: Okay.

WU: Yeah, very supportive.

FRENKEL: And then was he the one who suggested you apply for the Pew? | know you have
to be recommended.

WU: Therewas an internal competition. | don’t remember whether...because they announced
usin the e-mail system. | don’t remember whether | just saw it in the e-mail announcement.
Oh, I think | had a collaborator who was a faculty [member] here who told me about the Pew.
He' s an old Pew [scholar named Jochen Buck, class of 1993]. He kept on telling me, “Y ou
should apply for this.” Yeah, | think | vaguely remember that, yeah. [...] | went through the
pre-selection and then the selection. It wasn’t something that | had to go through alot of
hurdles. It wasjust aproposal and then it just got selected.

FRENKEL: Can you talk about the importance at the time? | mean the Pew awards are....
they’ re often used to supplement starting alab. At the time that you applied, did you have an
RO1 yet?

WU: No, no.

FRENKEL: So, it helped you established this |ab?

WU: Definitely, yeah, definitely, yeah.

FRENKEL: How important wasit for you to get it?

WU: Oh, very important. Yeah, it was great. Actudly, it was| would say one of the most
memorable experiences. Yeah. Have you been to one of the Pew meetings?

FRENKEL: No. But I’ve been hearing about them. Tell me how it wasfor you?
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WU: It wasvery interesting, especialy when you went to a Pew meeting the first time, you just
felt like you were part of the family. Thisisto alarge extent owing to Ed [Edward H.
O'Neil]...what’s his last name, who' s the director of the program. Heisafunny guy. He
basically would make jokes on especially al the new Pew scholars. It just make you fedl like
you're part of it or something likethat. For example, | actualy...l think | still have some of the
things...

FRENKEL: Oh, stuffed animals?

WU: No, no. Those are from my students, by the way. [laughter] All those thingswere...all
the things on the top are from my students. Oh, so what happened was the first year [at the Pew
annual meeting] you always haveto giveatak. So, | gaveatak. In Wayne's lab we havethis
tradition of opening up a bottle of champagne after you solve a structure. So, Wayne would do
that. And then he would write the name of the structure on cork of the champagne bottle. So, in
my talk, | think, | talked about several structuresthat | solved. And then | had the...

FRENKEL: You brokethem.

WU: Yeah. | have alittle champagne bottle as a background. So, they were making fun of me.
At thelast day we have this party...yeah, the last day we aways have this party ...

FRENKEL: At the Pew?

WU: At the Pew, yeah. So, they were making fun of me. They had a collection of corks that
they were pouring on me at the party. Basically they hand out these, sort of, awards, kind of,
thing. It'snot really award.

FRENKEL: That's cute.

WU: Yeah. Itwasredly cute. That'swhat | got. | still have those corks from the Pew.

FRENKEL: Asaresult of the money that you received from Pew and.
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WU: The money and the social aspect of it, yeah, getting to know other scholars.

FRENKEL: Were there structures that you solved directly because of the project that you
chose to work on?

WU: Oh, yeah. Of course, yes. My first RO1, yeah.

FRENKEL: No, no. | thought the Pew and the...

WU: The Pew helped meto get my first RO1.

FRENKEL: Oh, the Pew helped get the ROL.

WU: Yes, yes, right.

FRENKEL: Solet’stak about the first RO1 then. Who taught you or how did you absorb the
best way to do grant writing?

WU: So, what | did was | took somebody else’s grant. | asked another Pew scholar actually,
Nikola[P.] Pavletich [Pew Scholar class of 1994] who's across [at] Sloan Kettering.

FRENKEL: | know him. | interviewed him, yeah.

WU: Oh, you also did.

FRENKEL: Theonefrom Bulgaria, right? Nikolov.

WU: Oh, Dimitar [B.] Nikolov [Pew Scholar class of 1999]. Right, right, right. | think it's
probably one year before me, right.

FRENKEL: Yeah.
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WU: Nikola Pavletich was afew years more before me.

FRENKEL: What wasit Pav...

WU: Pavletich[...] he's Greek.

FRENKEL: Okay. So, you took his grant.

WU: | took hisgrant and | sort of just followed his style.

FRENKEL: For an RO1, yeah.

WU: For an RO1, yeah. And | got this remarkable score in the second percentile out of my first
grant. My chair was shocked.

FRENKEL: Two percentile, wow.

WU: Yeah. So, | was very lucky.

FRENKEL: What year was that?

WU: That must be...wait, 1997, 1998. Probably 1999, yeah. Wait, no maybe that was before
my Pew then.

FRENKEL: We probably could...isit on your resume?

WU: Yeah, Pew, | think | started 2000, but then the money started in 2000.

FRENKEL: So, it waslater. It waslater.
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WU: So, it was later than that, yeah. But the money was also...s0, | actually got the four RO1s
inarow after that. So, | think | have one 1999 and then year 2000.

FRENKEL: 1999.

WU: 1999, 2000, and then probably 2002, and then 2004, | think.

FRENKEL: It can’'t beright. It can’t be right because you' re class of 2000 for Pew.

WU: Right.

FRENKEL: So, if the Pew helped you get the RO1, then...

WU: It might be the second RO1. It might be the second ROL.

FRENKEL: It might be 2002, 2004, and 2006.

WU: Yeah. | don't remember now.

FRENKEL: Theonly reason why | ask is because | want to talk to you about the funding
climate for science.

WU: Right now...at thetime...

FRENKEL: At that time.

WU: At that timeit was good, actually.

FRENKEL: After 2000 it was still good?

WU: It was good for me, actually, yeah.
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FRENKEL: Oh, okay.

WU: Oh, actually, it only went bad probably the past three years when I’ m up for renewal.

FRENKEL: Okay.

WU: because | think the budget was pretty good until really the past few years, right? The NIH
[National Institutes of Health] budget, yeah.

FRENKEL: But you seem to have been hit later because...well it took alittle while for the
Bush administration cutbacks to be felt. But that’swhy it mattersif it was 2002 that you got
your first ROL.

WU: | think it's 1999, actually.

FRENKEL: So, then it was before you got your Pew.

WU: Yeah, | guessmy first RO1 was beforethat. Let mesee. Let mejust my...l havealist of
grants support thing. Yeah, | think it was 1999 first one, but it's October 1999. So, that was
probably right before | got the Pew, right before the Pew started.

FRENKEL: That you would have had to apply in 1999, right?

WU: Yeah, exactly, and yeah. Yeah, and then my second grant is 2000. | got it in 2000. And
then | got another grant in 2002. And then got another grant in 2003.

FRENKEL: Every year.

WU: Yeah. Andthen | didn’t get another until 2007. | had two grants renewed in 2007, yeah.
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FRENKEL: So, you had alittle bit of adry spell there from 2003 to 2007. That's four years,
right?

WU: Without new grants, yeah. Without new grants. But my old grants were still active.

FRENKEL: They were still okay?

WU: They were still active.

FRENKEL: Wasthere acrunch or was there...

WU: Therewas alittle crunch that | had to shrink my lab, which | did.

FRENKEL: You had to do what?

WU: Shrink my lab. | did shrink.

FRENKEL: By how much?

WU: Onthetop, | had thirteen people and | shrink it down to about eight, which is the current
size of the lab.

FRENKEL: Okay. I’m just going to stop us for a second, okay?

WU: Yes.

FRENKEL: I'll just pause us. We're back on after a short break during which we discussed
whether it’s a good time to stop for the day. Tomorrow we' ve decided we' re going to continue
with the nature of writing grants today and the change in funds available through the NIH. So,
thank you Hao for your time today.

WU: Thank you.
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FRENKEL: Okay.

[END OF AUDIO FILE 1.2]

[END OF INTERVIEW]
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INTERVIEWEE: Hao Wu

INTERVIEWER: Karen Frenkel
LOCATION: New York, New York
DATE: 31 January 2008

FRENKEL: ThisisKaren Frenkel, and with meis Hao Wu, and thisis the second day of our
interview for the Pew Ord History’s project on biomedical scholars. [...] Yesterday we decided
we would continue today talking about funding. We had left off with some discussion about the
series of funds that you had received in the mid-2000s. | guess, the last one that you received in
annual interviews was 2004, right? And then there was a gap.

WU: Right.

FRENKEL: So, | wanted to ask you about your perception of the impact of this administration
[under President George W. Bush] on NIH funding in your field, the extent to which you think
it's changed since you became a Pl, and how you' re coping with it.

WU: Yeah. It haschanged alot. | think at the beginning in 1997, the funding percentile was
very good. It was around actually 20-plus percent at the time. So, for me everything went
really well at the very beginning. All the grants that | submitted almost annually...one every
year...has aways received less than 10 percentile. It was all very good. And suddenly around
2003 [...] maybe 2004...suddenly the percentile dropped. And then, | guess, there must be
accumulated good grants that didn’t get funded and then suddenly everything became alot more
competitive. Oh, | think in 2003, | started my service on one of the NIH study sections as well.
Thenl...

FRENKEL: Thank you. We'rejust having some tea here. When you said that the percentile
suddenly dropped...did you mean in general or for your application?

WU: Oh, no, justingenera. Just the...let’s put this somewhere. Yeah...let methink.
[Because | was| sitting on the study section | realized that there [were] alot of good grants,
[grants...] thereviewersall liked [...]; [but] then we saw the same grant again in the next cycle,
[so 1 realized...] that it [had not been] funded. And it’s actually really tough for reviewers
because you’ re doing the service and then you feel like everybody hates you. [laughter] So, |
mean, definitely it’s just the funding climate. It’s very different...during the [William J.]
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Clinton years everything was so great. | mean certainly there’ s a huge anti-Bush sentiment for
sure, including myself.

FRENKEL: Amongst science...

WU: Amongst the scientists yeah, of course...yeah, for that reason.

FRENKEL: So, then there was this gap that you told me about.

WU: Yeah, for my persona [funding], right?

FRENKEL: For three years. And you had a crunch and you had to shrink your lab, right?

WU: | did shrink my lab, yeah.

FRENKEL: So, in thosethree years...did you apply within those three years or did you wait
until the third round...

WU: | did apply. Actualy, | did apply.

FRENKEL: Each year you applied and...

WU: Weéll, probably not every year. But | think in 2004, | wrote another new grant which runs
through two revisions and didn’t get funded. But | kind of understand that becausein an
average lab...I've aready had four active RO1s at atime. Getting afifth oneisa pretty difficult
business, especialy for avery young lab. So, | thought that was just partly that, right. Most
people don’t have so many grants. And then when | started...| mean, the real shock was when |
started to renew my other grants that got funded in 1999 and 2000. | actually published alot of
good papers on those grants and | couldn’t renew them. That was really a shock | have to say.
People even questioned my productivity.

FRENKEL: Thereviewersdid?
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WU: Yeah. Becausethey...well, sort of, like they [are] just counting the number of papers. |
mean | had...for one grant | think | had two Nature papers, one Cell paper, one Molecular Cell
paper [and] two PNASpapers|...].” And they feel that’s not extremely productive,

FRENKEL: Inaone-year interval.

WU: No, no. That'sthe whole funding period—four years. Like four years, yeah.

FRENKEL: Wow.

WU: Yeah. That came asashock to me. | don’t know if they'rejust...

FRENKEL: How do you channel such shock? | mean what were strategies when that
happened?

WU: Weéll, | think, when | write the rebuttal ... some people when they write their rebuttal they
will express the shock, which is something | never did. I've always been polite and tried to
really look at the comments from the reviewer’ s perspective and see why they think this way
and try to address that. | feel going on [the] offensive...it doesn’t help. It has always been the
character of my life. I’ve always been, sort of, trying to understand the opposing view and see if
| could address that.

FRENKEL: Did you really feel that there was an opposing scientific view or was it that they
were trying to recycle you to gain time?

"Y.C. Park, V. Burkitt, A.R. Villa, L. Tong, H. Wu, “Structural basis for self-association and receptor recognition
of human TRAF2,” Nature 398 (1999): 533-8; H. Ye, J.R. Arron, B. Lamathe, M. Cirilli, T. Kobayashi, N.K.
Shevde, D. Segal, O.K. Dzievenu, M. Vologodskaia, M. Yim, K. Du, S. Singh, JW. Pike, B.G. Darnay, Y. Choi,
H. Wu, “Distinct molecular mechanism for initiating TRAF6 signaling,” Nature 418 (2002): 443-7; H. Ye, Y.C.
Park, M. Kreishman, E. Kieff, H. Wu, “The structural basis for the recognition of diverse receptor sequences by
TRAF2,” Molecular Cell 4 (1999): 321-330; H. Ye, H. Wu, “Thermodynamic characterization of the interaction
between TRAF2 and tumor necrosis factor receptor peptides by isothermal titration calorimetry,” Proceedings of
the National Academy of Sciences, USA 97 (2000): 8961-6; C.Z. Ni, K. Welsh, E. Leo, C.K. Chiou, H. Wu, J.C.
Reed, K.R. Ely, “Molecular basis for CD40 signaling mediated by TRAF3,” Proceedings of the National Academy
of Sciences, USA 97 (2000): 10395-9; H. Ye, M. Cirilli, H. Wu, “The use of construct variation and diffraction data
analysisin the crystallization of the TRAF domain of human tumor necrosis factor receptor associated factor 6,”
Acta Crystallographica. D. Sructural Biology, D58 (2002): 1886-1888.
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WU: Yeah, | think maybe partly that and partly just the whole funding climate that...when |
first submitted the renewal | still have three other grants that are active. Maybe there are really
alot of balancing act on the part of the reviewer aswell.

FRENKEL: So, you'rethinking it was what | suggested that it was not so much the science as
that there wasn’t enough money to go around.

WU: Right, exactly. So, the reviewer has to make a choice in their mind which [grant
applications] they have to support. So, thiswent out two cycles with this particular grant. |
eventually got it.

FRENKEL: So, your solution was to really be persistent.

WU: Be persistent, yeah. My chair actually told me...I was pretty shocked, but my chair told
me, “Thisisprobably...” he has gone through other funding crunchesin his career. So, hetold
me “This[is] normal, so you should just keep doing it and wait for your turn...” so to speak.

FRENKEL: So, hesaid be patient. So, you want to me to pause?

WU: Let mejust...one second.

FRENKEL: We'reback on again. So, he said be patient, essentially?

WU: Yeah, said be patient. He was very supportive. The department actually provided some
financial help to me aswell. For example, usualy I’'m supposed to supply 70 percent of my
sdary.

FRENKEL: 7-0?

WU: 7-0, yeah. | think for one year in between, | think, they supplied 50 percent of my salary
rather than 30 percent. Also, | shrink the lab...so, everything was fine. | aso actually tried to
get alot of postdoctorate fellowships which | was...well, people in my lab were successful in
doing that. So, that also helped. So, for me it was a crunch, but it wasn’'t so bad that | had to go
down alot more.
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FRENKEL: How did you make the decision who to let go and who to keep?

WU: Weéll, alot of it [is] just natural attrition; basically, | stopped hiring, and | also let go two
of my technicians. So, right now | still don’t have any technicians. | had two before at the same
time. One wanted to become acriminal forensic scientist. [...] So, she moved on and then
another person | just had tolet [...] go. | found her another lab, so actuadly...

FRENKEL: Wadl, that’snice.

WU: Yeah. Everybody else...postdoctorates...they find jobs and then I’ m just not hiring
anyone.

FRENKEL: So, now you're at eight.

WU: Yeah.

FRENKEL: You're at that, your shrunken level.

WU: Right, the shrunken level, which | actually think might be good for me in the sense at least
the style of my mentoring — | feel asmaller lab is actually more cost-effective for me. | have
more time interacting with my postdocs and students. I’m more hands-on. I’'m happier that
way. | feel morein control [because] I'minvolved. Actually, when the lab was thirteen, |
actually feel quitelost. | feel that | could not keep track of what’s going on and the lab wasn’t
as productive...in fact.

FRENKEL: Oh, interesting.

WU: Yeah. It wasn't as productive.

FRENKEL: Interms of papersor...
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WU: Interms of papers and theresults...yeah. Certainly per capita or whatever, yeah. It
certainly wasn’'t as good. So, actually now | sort of settle into this small 1ab...what’s the word?
o, [] settleinto this...

FRENKEL: Environment.

WU: Environment. Into the small lab. If | could spend less time writing grants...but | spend
more time actually doing the science. It's actually better for mein general. Everybody, | think,
tried to find their optimal size and optimal style of running alab.

FRENKEL: Wadl, | have one other question about funding before we go on to your style a
little further. Some researchers have said that in order to get funding, they’ ve had to provide
preliminary data as if they had already done much of the work they were trying to get funding
for.

WU: Yes, we haveto do that, yes.

FRENKEL: You ve played that game, too.

WU: Oh, yeah. We haveto dothat. Thisisactually more obviousin our field than any other
field because every project isagamble. If you don’t get crystals, for example, that diffractsto
the resolution that you want, you would never be able to solve the structure. 'Y ou would not get
any results. It'slikeazero. Yeah, for the grant that | got eventually | solved everything that’s
in there.

FRENKEL: Yeah. So, you need to know in advance that you can get crystals.

WU: Yes. | need to show them that | have crystals and sometimes you have to show them the
structure as well.

FRENKEL: So, the grants are piggybacking on one another, really.

WU: Yeah. | really don't like that, but it’s very hard to change that.
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FRENKEL: Do you have any suggestions about in an ideal world if you could change it, how
you would change that?

WU: Yeah. So, there should be some more exploratory grants that’s just the...so,
crystallization, for example, of something...not solving a structure of something. Actually, my
postdoctoral advisor had tried, | think. He actually had tried to influence NIH to get grantslike
that. But | don’'t thinkit’s...

FRENKEL : Just to prove the structure?

WU: No, like get asmaller grant. Like an exploratory grant, so that you could actually work on
it.

FRENKEL: Why do you think they are so against that?

WU: [ think it's just competition. For example, in areviewer’s hand, if you get three grants, all
three are important. But one of them already has the crystals and the other ones do not have
crystals yet. Who would you give the money to? So many labs are doing crystallography. This
may betruein all fields. Thethingisall universities are expanding. Cornell will be expanding
aswell. They'reraising abillion dollars to build a new building and recruiting new faculty.
And | don’t see how they could be supported by NIH, right? Just the population of scientists are
increasing, but the budget is not.

FRENKEL: Wow.

WU: Yeah. | actualy feel more sympathetic to the newcomers. At least we were more
established. Even if you have afunding gap, the school would try to help you, and a'so you
have gained alittle bit of experience in getting money so that you can handle it alittle better.
But the young people...

FRENKEL: Yes, the new Pls.

WU: Thenew Pls, yeah.
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FRENKEL: So, in your experience so far in work groups during this current administration,
which | guessisthe time at which you first started working in work groups...have you seen new
researchers—to your knowledge—have to drop out and do something else like teach in a college
without doing research or teach high school ?

WU: It'scoming...it's coming, yeah.

FRENKEL: Have you seen that, or you don’t know?

WU: Actualy, one of my former postdocs has not gotten his grant. He probably hasto move
on to something elsg; [...] | don’t know what he’'s going to do yet.

FRENKEL: And you expect more of that, because you said it is coming.

WU: Yeah. Everything lagsalittle bit, right? It'slike afive-year lag at least. Although NIH
only recently [...] started to lower the funding percentile for new investigators.

FRENKEL: When did they start that?

WU: Probably in the past year, also, | think. So, for example, a colleague here got her grant
funded with a twenty-seventh percentile which was very, very unusual.

FRENKEL: Twenty-seven percentile.

WU: Yeah. Becausethat's her last try basically. NIH decided to fund her anyway.

FRENKEL: Did you say the crystallography is expanding or isit that — I think you said
yesterday alot of labs are doing crystallography that are not really crystallography labs.

WU: Yes, right, right. That, too, yes.

FRENKEL: So, iscrystallography itself also growing?
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WU: Yes, aso growing...

FRENKEL : In addition to other people doing.

WU: Absolutely, absolutely. Y eah, absolutely. Everywhere.

FRENKEL: That's tough.

WU: That'stough, yeah. Every disciplineis expanding; | don’t know how to even get support.
Also NIH has shift[ed] alot of the RO1s. Well, if you talk to the NIH officers they would say
they didn’t shrink the RO1 funding, but in general, they didn’t really expand RO1 funding, so
that you get...they’ re shunting a lot of money to these big projects.

FRENKEL: Right. | mean, what I'm hearing is [that] the rate of acceleration isslowing. So,
it’s creeping up by maybe afew percents each year, whereas the costs are increasing by more.
And then there are these super-big science projects.

WU: Exactly, which they want some legacy out of, which is totally a waste of money. | mean,
okay, maybe that’s an extreme.

FRENKEL: So, you think big science is not a good idea.

WU: | don'tthink it' sagood idea. Certainly not...

FRENKEL: Why?

WU: Weéll, for example, onething that | do know quite well is structure genomics, which they
have been supporting for the past...probably almost ten years. All these structure genomic
centers...they spent so much money in solving these structures that are really not so interesting.
They probably helped to push the development of technology such as automated this and
automated that. But those developments really could have been done with alot less money and
with alot more benefit to the general community rather than just to the structure genomics
community. Yeah, it’srealy not interesting.
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FRENKEL: Tell me what you think are the really interesting structures to solve then?

WU: Weéll, those are the ones with very strong biological functions, right? And those are redlly
only solved in individual labs with the interest of theindividua Pls.

FRENKEL: You mean something that relates directly to something clinically.

WU: That aswell asjust large molecular complexes that the structure genomics project would
not be able to support because they would require persistence, ingenuity, and alot of thinking,
and alot of trial and error to actually pound these targets. The structure genomicsis
really...they have amillion targets—it’'s not a million—but a million targets, for example. And
then they just try to solve all of them. But they probably only get 2 percent success rate, but
they pick the easy ones. Because they only try once, right? So, they just basically pick this
low-hanging fruit. So, they solve quite abit of structures, quite a number of structures. But
they’ re not the most important nor the most difficult.

FRENKEL: Could you give me an example? Do you mind?

WU: Yeah, yeah. Let metry. So, therearealot of structure genomic centers, right? And alot
of the structures that they solve are from thermophilic bacteria, for example. And oftentimes
one particular structure would be solved by al five centers, the same structure because they
have overlapping targets, and the ones that are easy got picked by all of them.

FRENKEL: Can’'t they communicate and say, “We are already doing that, so bug off”?

WU: No. It'svery hard because everybody...well, alot of centers say they want to solve
proteins that have a clinical relevance, proteins of the eukaryotic origin, and things like that.
But in essence, because those proteins are more difficult, they end up solving...their homol ogs,
for example, in the thermophilic bacteria, in methanococcus, al these things. And they’retiny
structures that you can’t tell the function of [...] anyway. A lot of crystallographers are
opposing the structure genomics effort, but NIH is not really listening.

FRENKEL: And you do have this complex structura group that you' ve been looking at that
was part of your Pew, right...
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WU: Right, right, right.

FRENKEL: What wasthat? Refresh my memory of what isthat called the...

WU: Signaing complexes.

FRENKEL: Yeah, signaling complex and the TRAF [tumor necrosis factor receptor associated
factor]?

WU: TRAF.

FRENKEL: TRAF? Isthat what it's called?

WU: Yeah, right.

FRENKEL: Now isthat part of abig...

WU: Yes, they are[...].

FRENKEL: So, that’s your approach.

WU: Yeah, trying to...

FRENKEL: Tolook at the attraction of abunch of proteinsin acomplex that affects the
immune system.

WU: Theimmune system, exactly, yeah.

FRENKEL: Which as | understand has relevance to Alzheimer’ s disease and then in related
work...cell death which is cancer, redlly.
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WU: Cancer. Yeah, cancer and the immunology, autoimmune disease.

FRENKEL: Okay.

WU: Yeah, it's such awaste of money because these centers are just so rich and they just, sort
of, waste the money on doing these things that are not so interesting.

FRENKEL: | know you don’t want to point fingers, but, | mean, for example is the work of the
Broad Institute falling into the category you're critical of?

WU: No, no, no.

FRENKEL: Well who are some of these big science project[s] that are redundant in the way
you describe?

WU: These are structure genomic centers. For example, there’s a Northeast [ Structural]
Genomics Consortium, and there’s a New Y ork Structure Genomics Consortium [New Y ork
SGX Research Center for Structural Genomics] . There aretwo in California. There's one near
Chicago [lllinois], which is associated with the beam lines there.

FRENKEL: Associated with what?

WU: With one of the beam lines there, Argonne National Lab.

FRENKEL: Oh, oh, beam lineis Argonne.

WU: Yeah[...], oneof the beam lines there.

FRENKEL: They have redundancies.

WU: They do, yeah, redundancy and not mostly interesting things to support.
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FRENKEL: And so they don't get reviewed by the regular study groups, right?

WU: It'sdifferent. They have special review process. So, you do need to compete to get them,
but...

FRENKEL: It'sadifferent process.

WU: But it'sadifferent pot of money. NIH is putting aside this money do to this.
FRENKEL: For these big science...

WU: Yeah, for these big science...yeah.

FRENKEL: Wadl, you can’t have two big pots of money.

WU: You can't have both...yeah.

FRENKEL: | see. Okay. S0, isthere more that you would like to say about funding and
funding strategies?

WU: Yeah, ingenera, | think NIH isreally trying to shape what the investigators should do.
They're directing too much...| feel like. They should just et investigators do what they want to
do and support them just by the merit of the science rather than anything else. | mean, structure
genomicsis one, and they're aso supporting alot of clinical trids. Bio-defense, right, is
another thing that came out in September 11", | can’t say I’m against it, but really, the best bio
defense research would come from regular 1ab rather than these...

FRENKEL: Regular small labs?

WU: Yeah, instead of these directed research...yeah. They have all these separate pots for
[this] money. | mean...[...], NIH [ig] like anywhere else, they want to have some kind of
legacy. They want to say, “ Okay, we tackled cancer,” like [President Richard M.] Nixon. “We
tackled cancer, or we tackled bio-defense,” those pathogens, or whatever.
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FRENKEL: | see. That'sinteresting. Well, what about private money? Have you gone after
foundation money?

WU: Yeah. A lot of the foundation money [is] supporting disease aswell...most of the
foundation money. We have alot of the foundation money for the postdoctoral fellowships.

FRENKEL: Thisinstitution or your lab?

WU: No, no, my lab. I’'m saying my lab, yeah. For example, we had quite afew fellowships
from Cancer Research Institute, The American Heart Association, Damon Runyon [Cancer
Research Foundation]—a postdoctoral fellowship foundation. | haven’t really applied alot of
the foundation grants for the simple reason that they try to support more translational research,
which | haven’t really done.

FRENKEL: What'sthat?

WU: Weéll, it’slike atrandation to clinical applications...which isadirection | would like to
go, actually. It'sjust everything takes alittle time trying to see how my role can bein this
process. It's something that | have to learn...that | want to learn aswell. | think it would be
niceto trandate|...]; it would be nice to see some of the research results get some clinical
application. [...]

FRENKEL: Okay. Now if you were the head of NIH today...

WU: Right. [laughter] Okay.

FRENKEL: Let'sfantasizealittle. What changes would you make to funding research, in a
nutshell? | got the gist of some of it, but..

WU: Right. | would say reduce these targeted research and just let the researchers do what they
feel right and then get the peersto review it.

FRENKEL: Let sciencerun itsef.
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WU: Yeah, exactly[...].

FRENKEL: Okay. Now let’s move on to writing up results. When do you feel that a paper is
really ready to be written?

WU: Right. Well in our case most of the time it’s when you have a structure. And then from
the structure you actually understand something, and for us that’s when the paper’ s ready to be
written. Most of thetime...

FRENKEL: So, people have said to me, “When we have data and we feel that there' sa story to
betold.” So, your datais solving the structure.

WU: Plusthe analysis, yeah. Analysis of the structure and the follow-up work in cells, for
example, to see [if] whatever you learned from the structure is actually relevant.

FRENKEL: So, theanalysis of the structure. Can you just explain to me what that means?

WU: Yeah. For example, you see these two proteins interact in acertain way. You want to
mutate interface and put the proteins back into the cell to see if that’s redlly affecting the
signaling process.

FRENKEL: Oh.

WU: Yeah, something like that. So, actually all our papersare|...] likethat. 1t'sawaysa
component of the structure and then a component of the biochemistry, and then a component of
the cell biology that actually tells you that whatever you see is actually relevant to the
physiological process.

FRENKEL: So, that’svery clear-cut. Because sometimes I’ ve heard that there’ s akind of
paper inflation out there and people rush to publish...

WU: Because of competition, right. Butin general [...] inthose cases...wdl, it'sarisk. Itisa
risk. If you wait, you have the chance of being beaten by another lab. However, if you don’'t
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wait, you end up not publishing the most high-impact paper as you would like. So, it's[...] a
balance, because everything is very competitive. | guess competition is always good.

I’m trying to think whether it is good or bad to the field of science, because thereis alot
of repetition, just naturally occurring repetition of the same work, right? But on the other hand,
if you've both reached the same conclusion...in away it's also avalidation that everything was
done correctly. So, | guess you really shouldn’t run...if the scientist want[s] to do it thisway,
you shouldn’t tell the other scientist, “Don’t do this. I'm doing this,” and divide the pie. That's
like economy, right? Y ou want them to compete. [laughter] That’'s how you get the best, right?

FRENKEL: Right. And yet, if you publish alot of papers, like you did in that interval for the
RO1 that wasn’'t renewed, that’ s not necessarily good enough. So, the publish or perish...the
competition to beat out another lab and publish doesn’t always work either.

WU: What do you mean?

FRENKEL: In certain funding climates.

WU: Oh, yes, yes.

FRENKEL: Well, remember that time you said you had all these papersin athree or four-year
interval and the grant didn’t get renewed.

WU: Yeah. But your publication does correlate with how people perceive you, | think...yeah.

FRENKEL: So, it getsyou the prestigeor...

WU: It gets you the recognition in the field.

FRENKEL: Sorry. Correlate with recognition is a better word.

WU: Recognition, right; and that’sa big part of being in science. Y ou want to do good work,
and you also want to be recognized, of course.
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FRENKEL: Rignt.

WU: Yeah, right.

FRENKEL: Have you ever been scooped?

WU: Yes.

FRENKEL: Yeah?

WU: Oh, yeah. Most of the time, we win, actually. But there are cases where...for example, in
one case we adready had crystals, but another |ab solved it before we did. | think that might be
the only case in which we actually aready had crystals and another lab published it before us.
Then we had to scratch the project at such an advanced stage. But otherwise...there are actually
afew recently...oh, actually, there are quite afew now that I’ m thinking about it. But, okay, so
thefirst case, | think, it was probably in 2003 or 2004. A structure of apoptosis-inducing
factors, called AIF. Another lab solved it first and published it before we published it.® But
then actually, we did additional...well we didn’t publish because we were doing this follow-up
work to understand how this thing works, so even after they published it, we were able to
publish actually in the same journal because we had alot of other data.

FRENKEL: Oh, soit was an expansion in away?

WU: Right, of the original work. So, | wouldn't call that a scoop, right? So, one case was that.
And [in] another case we were working on a structure of a complex and then the individual
component got published. But we were able to publish. Again, we did more work [so] we were
ableto publishin fairly good journals as well, even though the components were published.
And then another case which happened last year was almost the same structure. That was the
same structure that they published [...] aswe were actually writing the paper, so we rushed out
apaper, but we did get it published, again for the same reason that we did more.® Buit it
wouldn’t be as good [as it would have been if we had done] alittle bit more...

8 M.J. Mate, M. Ortiz-Lombardia, B. Boitel, A. Haouz, D. Tello, S. A. Susin, J. Penninger, G. Kroemer, and P. M.
Alzari, “The crystal structure of the mouse apoptosis-inducing factor AIF,” Nature Sructural Biology, 9 (2002):
442-6; H. Ye, C. Cande, N.C. Stephanou, S. Gurgusan, N. Larochette, E. Daugas, C. Garrido, G,. Kroemer, H. Wu,
“DNA binding as a structura requirement for the apoptogenic action of AIF,” Nature Structural Biology,” 9
(2002): 680-4.

9S. C. Lin, J. Y. Chung, B. Lamothe, K. Rajashankar, M. Lu, Y. Lo, A. Y. Lam, B. G. Darnay, and H. Wu
“Molecular basis for the unique deubiquitinating activing of the NF-KB inhibitor A20,” Journal of Molecular
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FRENKEL: And had been first.

WU: And had been first, right. Then we could have published in abetter journal. | think most
of theresultswe had...we got [...] published.

FRENKEL: So, when you first found out about these other papers beating you toiit [...]
because they were less extensive in their work...how did it make you feel ?

WU: Yeah. Well, at thismoment | have to say it doesn’t stir as much emotion asit usedto[...]
because | accept that thisis part of life. Becauseif you're working on something that’s
interesting and hot...you have to be prepared that somebody else would publish beforeyou [...].
We just try to do good work. And | don’t want to just rush out a paper if | feel it'snot ready; I'd
rather take the risk, basically.

FRENKEL: And that’s after the fact. But at the time how did you feel?

WU: How do | feel? | would say, for example, | feel much stronger back in 2003 when the AIF
story [happened] and | saw they published the results | was really upset. The more recent cases
| just took it and [said], “Let’s cut our loss and get it published aswell. Let’stry to get a paper
out.” You take the fact that you win some and you lose some.

FRENKEL: With the AIF one did you receive word through the grapevine or did you open up
the journal and seeit? Because sometimes people hear by word of mouth.

WU: | actudly did know about it, yeah.

FRENKEL: You did know in advance alittle bit.

WU: For that particular case, | did know.

Biology 376 (2008): 526-40; D. Kommander and D. Barford. “ Structure of the A20 OTU domain and mechanistic
insights into deubiquitination” Biochemical Journal 409 (2008): 77-85.
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FRENKEL: How did you find out? | mean did a peer review person quietly tip you off? How
does that work?

WU: Right. No, thiscasewas|...] complicated. Once we solved the structure, we contacted
the person who identified this protein, and it turned out he was collaborating with another
crystallographer who also solved the structure. So, at the time, | thought, “Oh, okay. It’'s okay.
Y ou can collaborate with both of us, but you could test our hypothesis...but our hypothesisis
ours, and you can test thisfor us.” Then we said we maybe could even submit the paper
together. But they didn’t want to wait for us. The other group didn’t want to wait for us
because they didn’'t actually do any of the...they didn’t have a hypothesis so they didn’t really
check what was important. In that particular case...thisproteinisa, [...]...during apoptosis,
DNA gets degraded, and this protein playsarolein that. And what we recognized [was] that
the protein has alot of positive charge and the protein can actualy directly bind to DNA and
this direct binding to DNA isimportant for its function. So, that’s what we thought and that
what we asked the collaborator to test. That would take alittle time...mutagenesis and al that.

FRENKEL: How long?

WU: Just afew months. They didn’t want to wait for us because they feel like their paper
would be weaker because they didn’t really have those...they didn’t want to wait for us. They
got it published. They submitted it and published. But we had a choice at the time, whether [to]
write it up and send it at the same time. But | felt like | should wait until we actually know how
thisthing works. So, we waited. It turned out our hypothesis was correct. So, that wasn't a
huge loss, but it was upsetting to see that they just rush out a paper.

FRENKEL: Yeah. But | meaninaway it sounds like you wanted the bigger picture, and in
the end perhaps, in the eyes of the community, you were—is it correct to say—more thorough?

WU: | would say s0...yes. Certainly | would like to convey that idea.

FRENKEL: | mean, you took the longer, broader view maybe. Very hard to make these
decisions, | guess.

WU: Yeah|[...]. But my genera philosophy istodo[...] good work. If we had to rush our
paper, we would do it, but...
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FRENKEL : Have you rushed out a paper in the end? Have you ever decided, “Okay, we're
just going to rush it out?’

WU: Yeah. Well...only when | know through the grapevine that something is accepted, or
getting published, or already published online.

FRENKEL: Since those three scoops?

WU: Oh, those are all thethree. | think two happened last year.

FRENKEL: But, | mean, the decision to rush out a paper, isthat aresult of those three scoops,
or it overlapped with those three scoops? What I’m trying to understand [is] if the lesson to
rush something out happened after those three scoops.

WU: But | still don't rush a paper out if | don’t know...if | haven't heard something discreet.
But if | hear something discreet | will rush out a paper, yeah. 1f someone else | know solved the
same structure, | will rush out a paper.

FRENKEL: Yes. Butisthat after those three experiences you related to me?

WU: Mm-hmm.

FRENKEL: Yesah.

WU: Yeah, yeah.

FRENKEL: Sincetheniswhat I’m asking.

WU: Right. No, butit’snot like...l don’'t really rush. | still don’t rush the paper, only on the
particular project that | know someone else already hasit.
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FRENKEL: No, | understand. | understand that part. You seewhat | was asking...[ig] that if
as aresult of these three experiences you know have become alittle bit more prone to push
something through or...

WU: No, notredly. [...] | mean, I still try to be thorough and only rush when | hear
something discreet.

FRENKEL: Right. | understand.

WU: Right. | mean that has always been the case.

FRENKEL: Exactly.

WU: Yeah, it has always been the case.

FRENKEL: Okay. So, now | wanted to move onto another topic [...] about your styleas aPl
and things you think you took from the other PIswho you worked for. So, maybe you
could...you touched on the fact that now that you're alittle smaller you have more time to keep
control over and oversee what’s going on. How would you describe your style and what gives
you most pleasure asa Pl in general?

WU: Yeah. Hands-on, actualy. | think hands-on gives me the most pleasure because | feel
like I'm contributing alittle bit to the work. And that’swhat | enjoy doing as well, actually
getting involved with the experimenta process as well as the big directional sort of decisions.
The details adso excite me aswell. If they have done areally nice gel—a nice band that l0oks
beautiful—it just makes me happy, make[s|] my day in away. So, | like to be involved.
Actualy, in anideal [world] if | [didn’t] have to write grants, | [didn’t] have to review other
peopl€e’ s grants or other people’ s papers, or | [didn’t] have to sit on this advisory
committee...that advisory committee...if | [didn’t] have any administrative work, | [would] like
to be working on the bench, [to] mingle with the postdocs and student. | would like to do that.

FRENKEL: Do you have any bench time now?

WU: Nong, hone.
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FRENKEL: Do you missit?

WU: | missit, yeah. At the beginning, probably the first two years| really did most of the
work myself. Thefirst year | had me and atech. We did alot of work with just ourselves.

FRENKEL: What isit about bench work that gives you such joy?

WU: | don’'t know. It'sjust so close to the actual results. You seeit. You have somethingin
your mind. You say, “Oh, I’'m going to try thisand seeif it works,” and if it does, it really gives
you [...] pleasure. You fedl like you know what’s going on. See, thisisinteresting, because |
told you earlier, right, when | was a student in Michael Rossmann’slab | was horrible at lab
work. So, consciously when | went to Wayne Hendrickson’slab, | tried to improve my lab
skills. Thethingis, | don’t know what happened. It was just suddenly I’d become very good. |
don’'t know if it’ s just mentality; also, Wayne was so hands-off...| had to make every decision
myself and do everything myself. | don’t know if that’s what helped or [if] it’sjust the
mentality; [...] “Okay, now I’'m apostdoc. | can do this now,” or something. And suddenly |
was just...my hands were getting so much better.

FRENKEL: When they say good hands, is that the precision of pipetting or what does that
mean in your field?

WU: Yeah, partly it’' sthat because, for example, when your crystals...and that was one thing |
was so scared of. When | was a graduate student, | dare not touch my crystal because | fedl like
if touch it, I'm going to destroy it. Suddenly when | hadto doit, | fed like | probably can do.
And then | suddenly was able to do it and became really good at it. If you ask peoplein the lab,
they say that | had a golden hand because | go [on] synchrotron data collection trips with them
and |...well, they always ask me to manipulate their crystals because they think | do a better job.

FRENKEL: You mean like taking a pincer and...

WU: Yesah.

FRENKEL: ...takingit out of the tube?

WU: Thetube...try to also transfer them into protectants...everything. I’'m just more delicate
with my processthat | don’t destroy the crystal. | take a better care with these things.
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FRENKEL: And then you go and you bring them to acyclotron. And whereis...

WU: Synchrotron.

FRENKEL: Synchrotron. Isthat in Chicago?

WU: Oh, there' sseveral. There's quiteafew. So, there's onein Brookhaven [New Y ork].
Brookhaven National Lab isone at CHESS...Cornell High Energy Synchrotron Source.

FRENKEL: Where?

WU: At Cornell. Ithaca[New Y ork], yeah, CHESS. And APS [Argonne Advanced Photon
Source] which is Chicago, or near Chicago. APS Advanced Photon Source. There's also ones
at the West Coast, but these are the three that we go to.

FRENKEL: And then you come back with the data which must be pretty exciting.

WU: Yes, absolutely, yes.

FRENKEL: Andisit at that stage when you get that printout of the data or on disk | guess, and
Flash probably even...that you input that into your software and you see it to visualize it?

WU: Right, right. Data[are] everything, redly, yeah. Data[are] everything. | still pretty
much go to every synchrotron trip with my students and postdocs. | fed likeif | don't go | will
lose...well, first of al, I’ll lose that excitement and | feel like | could help as well, | guess. That
makes me feel useful. So, that’s all part of being hands-on. | don’t know. Ten years down the
road maybe I'll become hands-off. | don’t know. But right now it’s certainly something that |
enjoy very much [...].

FRENKEL: So, conversely what frustrates you most about being a PI?
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WU: Sometimesit’s just motivating people; sometimes|...] the grant...sometimesif you think
you did agood job and you didn’'t get selected or the grants didn’t get funded; those kind[s] of,
things. And the other aspect would be sometimes you get someone in the lab and you know

he’' s not a bad person—nobody is—but you don’t know how to motivate them. Somehow they
don’'t have this impatientness that you have. They’ll sit there, and think, and think, and think,
and think, and not doing anything. That’sreally what frustrates me. | don’t like that. And they
know that aswell. The peoplein my lab [know] that. If | talk to them, and we agree to do
something [...], and if they just sit there and not doing. | just hate that. | want them to at least
try it. If it doesn’'t work, it’s okay. Then let’s move onto another strategy.

FRENKEL: You mean they dawdle over the experimental design instead of trying the
experiment?

WU: Yeah...just sit there and then they don’t do it.

FRENKEL: Because they want to perfect the design...

WU: Oh, yeah, sometimesit’s that.

FRENKEL: What else are they thinking about? They’ re reading papers?

WU: Maybe they were reading papers. Y eah, sometimes maybe they were just trying to perfect
the experimental design, [in my opinion] for no reason. [...] A lot of crystallization [and protein
expression istrial and error; you try something and you see...

FRENKEL: | see.

WU: And you go from there and seeif it works. Yeah, | don't like for someoneto sit there and
[be] theorizing [about] this for along time and not redly trying it.

FRENKEL: What's your threshold? How long would you feel istoo long?

WU: Depending on how busy | am. If I'mreally busy, | don’'t havetimeto deal with it. They
can be sitting there doing nothing for along time.
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FRENKEL: Like how long? Five weeks...months? When doesit really start to bug you that
they're...

WU: Only when | have the time to talk to them, that’s when it bugs me because | realize they
haven't doneit.

FRENKEL: Have you had to fire someone because they were too slow to start the
experiments?

WU: | never redly fired someone. | have certainly suggested that they...I’ve never really fired
anyone, but I’ ve suggested that they go look for something else, and usually | wait for them to
find something.

FRENKEL: A postdoc, or a...

WU: A postdoc.

FRENKEL: But not grad students?

WU: Students|’ve never let go. Students are more moldable.

FRENKEL: What do you wish you had known...what’ s the most important lesson you' ve
learned managing the lab that you...

WU: I'mdtill learning. | feel like I’'m still not an optimal organi zer.

FRENKEL: No, no, no, but that you wish you had known when you first started?

WU: That | know now, you mean, right?

FRENKEL: Yeah.
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WU: The most important lesson for meisthe fact that | really like being hands-on and that |
didn’t need to write so many grants and to expand my lab. Actualy, | feel like at least for the
near future, | would like to keep it thisway, limit the number of peoplein my lab.

FRENKEL: Lessismorefor you.

WU: Lessismorefor me, yeah. Thethingis, I'malso...my style, in generd, isalittle
bit...what would be the word? | tolerate alot. The same with my kids, actually. | really don’t
force my kids to do things. For example, I'm...so, this meansin order to get something done,
it'snot likel just | tell, “Okay, you do this. You do this, otherwise you’re gone,” or whatever.
I’d never do that. Most peoplein my lab, we redly get dong well. 1’'m not someone who
forces...l don’'t have this nature that | force people or something. | have to discuss with them.

If they have a problem | ask them to tell me and then we can discussit. So, in that sense...also,
as| said, | have redly not [had to] let go anyone, which means | really have to try to get the best
out of whoever | have. And thisismy goal to try to motivate whoever...if | have decided to
hire this person, | try to get the best out of this person which meansit’ll take time out of me.

FRENKEL: And you're satisfied with that way, or do you wish you were another way?

WU: | wish | am alittle bit more strict, but it’s not my personality. |’'ve aready taken...you
see, thisis something I...it took me awhile to accept myself to be someone like this because my
ex...actually, I think partly why | was attracted to him was the fact that heis[...] the other way.
Heisjust...thisishow hewantsit and thiswill bethis. He doesn’'t waver, not like me. |
always...I'm atypical woman, | think, who try to please everyone. [laughter] But then it has
both sides of it, the benefits and the...l mean, in general, if people know me for awhile, most
peoplelike me, | think [...]. And | really valuethat aswell. So, it’'s part of me...that'swhy |
also redlly like Bill Clinton [...]. | think he has this thing that...he has this insecurity that he
really wanted everyone to like him. [laughter] Do you agree?

FRENKEL: | think that he is a people-pleaser and | think it can get you into trouble.

WU: Yeah. No, | agree, but | can identify with that to some extent, because | am like that as
well.

FRENKEL: Wadl, it'snot asif there have been terrible consequences to you for that. |1 mean
you’' ve done quite well with your way.
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WU: Yes. I'm actually pretty persistent if | want my way, but not in the way that | just say,
“Doitthisway. | don't want to explainit. Just do it thisway.” Likewiththekids. My
kids...he' s actually very talented—for example with the piano—but | don’t force him to
practice. See, that’sthething. If | just force him to practice, things would have been so easy,
and that’s what his dad does.

FRENKEL: Now when we discussed your childhood, no one forced you.

WU: Exactly. | think that’swhy | don’'t force others. That’s exactly why. My parents were
like measwell. They don’'t force me. And my relatives...when we were kids, we joked with
al our unclesand aunts. We don't feel like we are the kids we can’t talk to the grownup.

FRENKEL: Although, you know what? On the other hand they did want you to go to medical
school and you quit.

WU: Right. And | and quit eventually. Well, it's also partly because | didn’t really know what
I want when | went to medical school. My parents never forced me. That would just...they
think it would be good to have. And I think, yes, it’d be nice to be amedical doctor. So, ina
way it’s not like they really forced [it] on me. It wasjust something that they wanted to happen.
| didn’t really have too much of a preference on way or another.

FRENKEL: Right. | seethedifference. | see what you’ re saying.

WU: Yeah, yeah, yeah. Even with my divorces, my parents [have] aways been supportive.
They feel thisis how you want it and thisis...yeah, they don’t say, “Oh, for the kids, you
shouldn’t be leaving him.” They never do that.

FRENKEL: Would you say then since you were not forced and you studied science
encyclopedias at a young age on your own and read literature on your own, that your ambition
comes from within?

WU: Yes, absolutely.

FRENKEL: From within?
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WU: Absolutely [...]. And | feel that that’sthe only way; [in fact, that] is how | feel with
peoplein my lifeaswell. | feel that’sthe only way. You haveto be self-motivated. And | try
to encourage [self-motivation as much as] | can with thekidsaswell. | can’t force them. |
can’t force anyone pretty much.

FRENKEL: What do you think the sourceis of your ambition?

WU: Yes, that’sagood question. | think partly it comes from the fact that | feel like that |
could do it, and the enjoyment that | get out of it. Aswell asmy family history, | think. | fedl,
like, at least on my father’s side...actually, a'so on my mother’s side...| fedl, like, my mother
was able to do all these things on her own really totally out of self-motivation, and the fact that
my grandfather was very successful, and | had all these uncles and aunts who were ambitious.
Y eah, that part | think runsin the family. Somehow it’s an implicit thing. Also when | was
growing up, nobody really treated me asagirl. It wasjust asaperson. Nobody has...nobody
around me has treated me that I’ m alittle bit less than anybody else. My uncle—the uncle who
committed suicide—always jokes to my brother. He always says, “Oh, your sister’s better than
you.” [laughter] My brother, he's okay with it. Anyhow...

FRENKEL: Okay. That'salot of things, so I’'m trying to think of where [I should] jump off
from there. Because you are so salf-motivated | need to just pursue alittle bit about how you
train your graduate students who you say are more easily molded. I’ ve been hearing that [there
are] some difficulties lately getting science students—and | think even postdocs—to write
science papers well.

WU: That isaproblem, yeah.

FRENKEL: But you have afacility with language. It wasn’t a problem for you, right?

WU: Yeah. For me[...] it wasn’t the most difficult thing, but for alot peopleit is...yeah.

FRENKEL: So, have you encountered that amongst your lab personnel, and how have you
helped trained them to work on papers?

WU: Right. | haveto admit I’m not sure that I’m doing areally good job in that because alot
of timesif they give me arealy terrible job, | just changeit. But the thing is—one way or
another—at |east for the postdocs that had left my lab, usualy by the time they left...for
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example, they would ask me to read the research proposal for their job, [...] and | suddenly
would realize they’' re writing so much better. | feel like | don’t know where they learned it
from. Maybe it was just somewhere even just through the changes that I’ ve made to whatever
they write, they do get benefits. And | aso try to get as many papers asthey deserve. A lot of
crystallography labs they just write one big paper and then don’t write any small papers. For
me, actually, it doesn’t make any difference. [...] The small papers [don’t] make too much of
an impact in my career, but | try to write them with [my students]. [Papers have] a greater
impact [on] their career[s] than on mine, but | try to do it that way so they can be helped.

FRENKEL: You edit them, would you say?

WU: | do, of course, yeah. Even for a paper that’s not so important for me, | would write
it...take the time and effort to help them writeit.

FRENKEL: But they submit a complete draft [that include] the data and the description?

WU: Yeah, moreor less...moreor less, right. We work out the outlines and things like that.
[...] I corrected alot of those papers,...and maybe[...] because they had [practiced] many
times, they somehow got...[better]. 1I’'m not surethat | directly tell them, “Thisis how you
should writeit;” | guessthey just learn from how | writeit.

FRENKEL: Do you want to say more on that, or we're okay.

WU: No, that'sfine.

FRENKEL: Okay. Now | guesswe can move on to more genera things. Oh, no, there’'sone
other thing. There's one other thing which is maybe if you could just pick the percents of time
that you spend in your various areas asaPl. How much of it right now is grants? How much of
it is mentoring, writing papers, and all the various things that you do, administrative, for
example? How doesit divide up for you?

WU: Okay. | would say maybe 10 percent I’m teaching...

FRENKEL: Right, I left out teaching.
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WU: Oh, yeah, teaching. And then 10 percent travel. [laughter]

FRENKEL: To give papers?

WU: Yesah.

FRENKEL: Twenty-percent travel to...

WU: Travel, including all kinds of committee meetings.

FRENKEL: Meetings and synchrotron.

WU: Yeah, synchrotron. If | add that, it may even be more. And then the remaining part |
would say, 60 percent grants and papers...yeah, and probably also including sitting on other
graduate students from committees ...chores.

FRENKEL: Committee...Ph.D. committees?

WU: Ph.D. committees [and] other chores. So, which really left me...I would say, maybe only
about 30 percent of my total time interacting with peoplein thelab. | really want to increase
that percentage. Interacting with peoplein lab, really sit down thinking, think about the project,
discussing the project with them. It’snot sufficient. For me, this percentage is not sufficient.
I’d like to increase that.

FRENKEL: Wadl, wehave...l don't want to missit. Let me see. We had 10 percent teaching,
20 percent, sort of, travel, and then 60 percent...so, right now it’s...we only have 10 percent
left.

WU: Oh, 60 percent of the remaining | was thinking.
FRENKEL: Oh, within the 60 percent you would like more [time] with the bench and

experimenta design?
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WU: Right, exactly, exactly.

FRENKEL: Okay, sorry. | misunderstood. Within 60 percent it’s now 30 percent for that and
you want to make it more. Okay.

WU: Yesh, definitely.

FRENKEL: | getit. | understand. Anything further?

WU: Yeah, | would like to cut down my travel iswhat | want to do...as well as committees. |
need to learn how to say no, as you said. Need to learn how to say no.

FRENKEL: Okay. Let'stak about your field in general and trends that you see happening.
Thereis abroader question that | can ask that some people have answers and other feelsistoo
broad, which is thoughts on biomedical sciencein general at thistime and where you think it's
going. Do you want to speak to that and then maybe narrow it down to your field?

WU: What do | think? | don’t know if I’m that visionary. [laughter] Y eah, which way medical
scienceis going.

FRENKEL: Biomedical.

WU: | think certainly you will see alot more research-related therapies. Actualy, that’s what |
would like to see. Even though my research isvery basic...but | would like to see alot more of
the benefit to the human health. There are alot of these genomic science in general
nowadays...it's not my favorite. | think arealy exciting areais neuroscience. | think in the
next ten years you'll see alot more understanding of how the brain works, which aso would
perhapstrandate[...] into psychology, personality, or the extreme of it...those kind of things.
Those are just redlly interesting even though it may or may not lead to anything...which
might...I think it might. Thethingis|’m alittle bit conflicted regarding...I think, the more we
learn [the better we understand] what is|...] called normal.

But then how would you...l mean, that could act to suppress alot of personalities. |
mean alot of [...] geniusisalittle bit not so normal, | guess. [But at least learning about it |
think would be interesting. | don’t know where it would go after that. 1n my field, definitely
the thing[s] that we learned from these structures | think definitely will lead to more drugs. And
alot of these molecularly-targeted drugs will come from our field [...], because we' re the ones
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who provide the structure information and provide the assay for getting adrug that’s specific
against a particular target.

That's[...] what | think is happening aready...that you’ re getting alot more therapies
that [are] [...] specific...whichis[happening in] every field | think. [For] every category of
disease | think this molecularization [...] isreally the future because every disease is dways a
heterogeneous population. It’s not like you only have cancer. Y ou have different molecular
diseases that you have to target [ ...] differently, so that would...

FRENKEL: You mean like, for example, within cancer there are many different molecular
targets?

WU: Yeah, they'redl extremely different. Even just breast cancer [is] completdy different in
terms of what went wrong in there. In that sense then one really needs to characterize the
particular disease on an individual basis. [...] There[have] been alot of talks on this
individualized medication.

FRENKEL: Kind of customized medication?

WU: Customized, yeah. So, [...] before they start treating you, they would identify the
molecular basis of your disease and then go about treating [it], depending on exactly what you
have.

FRENKEL: And do you think that that’s going to get less and less expensive? | meanisn’'t
that...it seems so sky high to me now intermsof ...

WU: Yeah. | don't think it'll be so bad, because al these molecular techniques, they’ re not so
expensive. They’re not prohibitively expensive to do. Such as genome segquencing, nowadays
you can probably do it with afew thousand dollars. Y ou can sequence your genome. Just the
technology, | think, can be advanced to such a degree where you could actually do it with
reasonable cost. | likethat. [...]. Probably everybody does.

FRENKEL: | mean | wonder if that might be true. | know that you were working on some
molecular structures that are related to Alzheimer’s [Disease] and I’m wondering [if] just like
cancer and breast cancer very dlightly different molecular processes...

WU: I’'msure, yeah.
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FRENKEL: ...for Alzheimer’s.

WU: I'msure.

FRENKEL: You aresure.

WU: Oh, I'm pretty sure about that, yeah. | mean neurons can die. They could die out of alot
of different reasons.

FRENKEL: Okay. | think maybe thisisagood moment to talk about your hopes and
dreams...

WU: My hopes and dreams...yes.

FRENKEL: ...asascientist.

WU: Yeah. It'svery [much] related to what | just said at the end; | would like to contribute to
that.

FRENKEL: This more customization and clinical ...

WU: Yeah. My role would be trying to get or help to get the inhibitors of different molecular
complexes, and hopefully this pipeline can get piped into clinica trias, and finding out exactly
in what situation these inhibitors are useful ...things like that.

FRENKEL: How close or far off do you think anything that you’ re working on is from clinical
trials?

WU: All the proteinsthat | work on...I"m not really involved with any of the companies. But
one of the protein that | worked onisin clinical tria...hasto do with our result.
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FRENKEL: Which one?

WU: Weéll, thisisthe XIAP, X-linked Inhibitor of Apoptosis. XIAP. It'sinclinical trial.
Well, acollection of scientists contributed to this, but we're part of it aswell.

FRENKEL: At pharmaceutical company or here?

WU: Yeah, at pharmaceutical. No, not here. 1I’'m not really doing any of those work, but part
of our work formed the basis of the whole...

FRENKEL: When do you think that will be ready?

WU: It'sin Phase 1 [clinical trials] a Genentech. And then | also know several other
companies are trying to push that into clinical trialswell. | think something will happen there
within the next few years.

FRENKEL: And how does that work for you as the one who discovered the...

WU: | didn’t patent...so, there's no patent or anything on my...it's partly just because | am...|
wasn't very conscious of their application or of the intent of making that particular contribution
afew yearsago. Thisissort of a[somewhat] newer direction in thelab. At the beginning, |
wasredlly [...] focusing on just getting the structure, publish[ing] the paper, [but] then after a
little while that [became] alittle[...] less satisfactory. Y ou want to push something else out of
it. That'll be something that | will become more conscious about.

FRENKEL: Now the XIAPwork...was that an RO1 based project?

WU: Oh, yeahitis.

FRENKEL: Orwasita...

WU: Well, no, both...both.
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FRENKEL: Wasit Pew?

WU: Pew aswell.

FRENKEL: It did come out of Pew.

WU: Aswell, yes.

FRENKEL: Okay. I'msorry. | couldn’'t quite remember where in the continuum it was.

WU: Actualy, the Pew project that | proposed was very broad. So, it actually covers several of
my RO1s][...].

FRENKEL: Okay. Any other patents since...

WU: | have a patent on the Alzheimer’ s Disease thing together with Columbia.

FRENKEL: Oh, what's happening with that?

WU: No therapeutics yet.

FRENKEL: Nothing yet?

WU: Yeah, nothing yet.

FRENKEL: Any clinica trials?

WU: No, no.

FRENKEL: Not yet.
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WU: Not yet[...].
FRENKEL: Do you consult for companies?

WU: Onceinawhile, yeah. In one case, probably years ago...I think in 2002 or 2003 one
company licensed one of our structures. | didn’'t patent that, but they licensed it before we
published it.*> They want[ed] to identify inhibitor to TRAF6...which we [did] [...] in our paper
[that] we published...We[...] have theinhibitor in the TRAF6 paper, which was[...] Nature
2002, | think. And | had some associations with companies on XIAP, just [...to] givetalks|...]
about it...but not on [a] very involved [...] level. | wasn’t interested for along time because |
haveto...well, to some extent, just the prioritization, whether | spend my time doing that kind of
thingor [...] | spend my time just do[ing] the basic research, because those are still the bread
and butter of my lab.

FRENKEL: Does Cornell Weill have any regulations regarding consulting and owning stock
in companies, pharmaceutical companies.

WU: You haveto disclose [connections]; that’s all, | think. And, of course, if you patent [...]
or license your thing, they take more than half of the licensing income.

FRENKEL: | see.

WU: Right. [...] XIAPwas one aspect. TRAF6 was another aspect [with which] we helped
companies;...we aso helped another company to get TRAF6 antibodies because we have the
pure material, but, in general, | think my involvement with companies is not huge.

FRENKEL: Okay. Would you like to take alittle break now?
WU: Yes, let’sdo that.

FRENKEL: Okay.

9H. Ye, J. R. Arron, B. Lamothe, M. Cirilli, T. Kobayashi, N. K. Shevde, D. Segal, O. K. Dzivenu, M.
Vologodskaia, M. Yim, K. Du, S. Singh, J. W. Pike, B. G. Darnay, Y. Choi and H. Wu, Nature 418 (2002): 443-7.
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WU: Okay.

FRENKEL: We're going to stop for a break.

FRENKEL: No, I'm just going turn this off.

[END OF AUDIO FILE, 2.1]

FRENKEL: ThisisKaren Frenkel, and thisisthe second half of our final interview for the
Pew Oral History Project. And I’m with biomedical scholar, Hao Wu. Actually, we decided to
talk alittle bit about two things that happened during our breaks yesterday. When we took our
first break, Hao went off to see some people working for her in another area of the building, or
even another building where they’ re working on some computer equipment or software that you
use. Isthat right?

WU: Yeah. Well, it's actually we got new computers. They want to consult with me where to
put them and how to arrange everything. Actually, we aready decided what to do and then
suddenly somebody else had input and they changed it. There was dispute of some sort and
they wanted me to go settleit.

FRENKEL: Okay. And that led me to the question we have about the...athe remark yesterday
that you made about software and because there is such sophisticated computer graphics
software into which one puts structural data that the software enables people who are not as
expert in the science to go ahead with the use of the software. And so, that leadsin to the
guestion we have about the impact of technology on your field. Maybe you can talk about
software, if | didn’t say it clearly or the right way...its impact and any other equipment that has
enabled you to do your research that you could not have done as efficiently or at al in the past.

WU: Right. | mean, in genera just how fast they can do [things] nowadays has completely
revolutionized crystallography. Actualy if you read Dorothy Hodgkin's or Max Perutz's
biography, at the time they were redlly...computation is one of the biggest problems. They just
couldn’t calculate the...they couldn’t handle [data] from a protein crystal. They're just way too
much.

FRENKEL: Computation.
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WU: Computationally, yeah. Computationally, they couldn’t handleit. So, | would say that
would be one thing that had the biggest impact in the field. Another onethat | guessthat’s
associated with computation is the fact that we have much better software now for automation in
crystallography calculations. So, to some extent [this] software act[s] as a black box. You feed
something in...something will spit out at the other end. If you're lucky you actually get
something really nice at the other end. And this enables alot of people to use crystallography,
not only crystallographers, but alot of biologists. So, I think the impact is huge.
Crystallography, per se, was afield that required alot of expertise. Nowadays it’s become a
method that you apply to aparticular field that you' re interested in to answer the biological
guestions.

Yeah...so, | think that it's areally great achievement. And the thing that’ s associated
with the software is also crystallography methodology that has been devel oped by these frontier
crystallographers including Michael Rossmann and Wayne Hendrickson, my Ph.D. and
postdoctoral advisors. | would say in particular my postdoctoral advisor, Wayne Hendrickson,
who really devel oped this method called multi-wavel ength anomal ous diffraction which
make[s] the structure determination...changes structure determination from atrial and error
process to arationa process because in his method basically you can produce the proteinin a
heavy atom-bound form, and now you just use that to derive phases or the structure directly.

FRENKEL: I'm sorry, to...

WU: Derive Phases.

FRENKEL: Phases?

WU: Phases, yeah.

FRENKEL: Phases of the molecule?

WU: Yeah. Crystallography isadiffraction method, and for every diffracting wave you have
an amplitude and you have a phase.

FRENKEL: Oh, phase.

WU: Phase, yes.
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FRENKEL: Okay. | misheard.

WU: Yeah, phase. You need both the amplitude and the phase in order to recombine the waves
to generate the picture. The amplitude...you can measure [ ...] because they become intensities
asthey hit any recording device. Amplitude you can measure. But you cannot measure the
phase. The phase has to be determined from some kind of heavy atom thing; [...] you need
heavy atom in your crystal in order to derive the phases. And Wayne Hendrickson is the one
who made that possible.

FRENKEL: How long ago was that?

WU: Oh, | would say just the past fifteen [years] or so...[...]. It'srecent[...].

FRENKEL: So, not long before you arrived there, right?

WU: Yeah. It'sactually concurrent with the time | was there.

FRENKEL: Oh, very exciting.

WU: Yeah, that he devel oped this method.

FRENKEL: So, then were you one of the first to useit?

WU: Yes, absolutely . [...] The software | worked on in hislab hasto do with this method as
well.

FRENKEL: Did you help program that software?

WU: Yeah, | programmed something together with him.

137



FRENKEL: And so now that software; is that open-source that everyone in the science
community uses?

WU: Right, right. Since then people have rewritten those programs so that [they] become
really easy to use. There's severa program suites that everybody uses...like standards now.

FRENKEL: Arethey commercia or arethey just sort of passed around.

WU: [...] Academic usersin general [...] getit free, but [...] company users|...] haveto pay a
fee. Andthe develop...l would say it’'s support[ed] by...sometimes|...] by NIH, [and] other
times[...] just by national labs on software [that] was written by the scientists at Los Alamos
[National Laboratory].

FRENKEL: What other kinds of equipment now? | guess you would call that hardware.

WU: Synchrotron. The other thing is synchrotron.

FRENKEL: Isit asynchrotron?

WU: Synchrotron, so...

FRENKEL: Synchrotron?

WU: Let mewriteit. Youwant meto writeit? Here, I'll writeit.

FRENKEL: SY-N?

WU: S-Y-N-chrotron.

FRENKEL: Oh, like synchronize. Synchrotron.

WU: Yesah.
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FRENKEL: Okay. And hasthat become more refined over the last twenty years? When was
it first...

WU: Yeah, last ten years...about the last ten years.

FRENKEL: Thefirst synchrotrons were devel oped twenty years ago?

WU: Yeah|[...]. So, why synchrotron’s so important. Synchrotron give you X-rays that you
can tune the wavelength. Y ou can get any wavelength you want. And also, of course, it's much
stronger than what you could generate using a home X-ray source. So in the traditiona home
X-ray source...which actually was developed at MRC in Max Perutz' s lab there aswell...was a
rotating metal, basically. A rotating metal. And then you useionized radiation to hit the metal
so that X-rays [were] generated off the target. But the only thing is you can only generate
X-rays of specific wavelength that matches the [property] of the metal. 1t s usually copper.

FRENKEL: Wavelength.

WU: So, it'susually copper and the wavelength would be 1.5 Angstrom. But on a synchrotron,
you could tune any wavelength you want. Only combined with this, you could [use] the method
that Wayne developed. Y ou have to have specific wavelength for different experiments.

FRENKEL: | see.

WU: | would say the computer, the method, and then the synchrotron are the three most
important breakthroughsin this field.

FRENKEL: And I know we talked about the special things that you needed to get when you
got your package. And there was an X-ray machine of some kind, right?

WU: Oh, absolutely, yes.

FRENKEL: But it was ahome one.
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WU: Right, right.

FRENKEL: Andititsalf cost amillion or around amillion.

WU: Yeah, five or six hundred thousand dollars.

FRENKEL: About five or six hundred thousand dollars.

WU: Yeah. Butwehavetwo. It'snot cheap.

FRENKEL: So, that would be for preliminary work on crystals?

WU: Yeah, right, only preliminary work, right. And Synchrotrons are all supported by either
the government or NIH or DOE [Department of Energy], these big government agencies.
They'refree. They'refreeto al of usfor use.

FRENKEL: Everyonein the building shares them.

WU: It'slike anational resource. No, no, synchrotron...

FRENKEL: Oh, thelabs, yeah. Becausethey’re in the national labs mainly, right?

WU: Yeah, right in national labs, exactly.

FRENKEL: Right. Okay. Now the other reason for the break today and yesterday is that Hao
has bought an apartment near her office because she has such demands on her time at work, and
also with her children, [who] are up in Westchester. So, she was checking on some construction
that’s being done. | thought that we could then talk about the way that...we did talk about how
you havejoint custody [of] your children, and it was in the context of the divorce. But in terms
of your typical day being aworking mom, let’ s talk about that and the reason for the apartment.
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WU: Right. Normally | spend at least two hours aday on the road which I...1 would say that
could be one of the causes of the divorce aswell; [...] | really wanted to move to the city
because my ex also worksin the city, right? He doesn't like the city, so he refusesto move. |
guess | wasfrustrated. By the end of it, | [didn’t] realy argue anymore; | just pack[ed] and | eft.
| really wanted to moveto the city. It would be so much easier for me. Anyway, so my time...a
normal day would beif | have the kids, | get up around 6:30 am. to 7:00 am. and | get myself
ready, and then | pack their lunch. Most of the time my kids arereally good. They’ll feed
themselves most of the times. Sometimes they will ask maybe, “Mom, can you make me an
egg?’ But other times they have Pop-tarts or pre-made waffles. So they in general are very
good. So usudly just get up and make breakfast. And then after | send them off, | go to work,
which take[s] mean hour [...]; so usually 8:30 am., by 9:30 am., hopefully, | get in. And then
| start counting my time, number of hoursin the lab, but by about 4:00 p.m. | haveto leave. So,
I[...]... I don’'t have any lunch breaks. Redly just try to pack my day.

FRENKEL: And you haveto leave by 4:00 p.m. because they’ re done with school ?

WU: They’re done with school.

FRENKEL: And they have...

WU: But they do...they go to the after-school program, but then | still have to pick them up by
about 6:00 p.m.. Just counting the traffic, sometimesit’s very unpredictable. So, usually | leave
at 4:00 p.m.. If | can’'t leave a 4:00 p.m., | leave a 4:30 p.m.. But it’s never later than 5:00
p.m. because there’'s no way I’d get there on time.

FRENKEL: And you have them three days a week?

WU: Yeah. Well, it depends. So, the scheduleis...wait...two, five, two, five two, | guess.
The weeks are divided so that | have them Mondays and Tuesdays, and [...] my ex [has] them
Wednesdays and Thursdays, and then we alternate the Friday, Saturday, Sunday weekends. But
it seems | also travel, so the scheduleis pretty hectic. So, on the calendar we constantly change
which day we have the kids. But | guess so far, everything' s been flexible. My ex [is] pretty
cooperating in that because he also travels, so we both help each other in that regard. A normal
day when | get home. Just the chores, normal chores, talk to the kids, make dinner, try to spend
some time with them aswell. But, [...] with work, I bring of lot of work [...] home]...].
Whenever if have abreak...if the kids are playing with themselves or if they’ re doing something
else | probably would take that time to do some work. You end up [being] very flexible. You
take whatever you get and you work. Same isfor weekends. | always bring alot of things
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home to work [on]. Of course, always my computer. Sometimes| also...if | have the kids,
sometimes | don’t comein. Sometimes | just work from home.

FRENKEL: So, it'skind of flexible here...somewhat flexible.

WU: Oh, it'svery flexible, yeah. If | haveto do alot of writing, | just do it at home.

FRENKEL: Arethere any accommodations here for women who have children?

WU: Accommodations? Interms...like day care?

FRENKEL: Yeah.

WU: | don't think so. There'sno day care, but there isaday care at Rockefeller. | think most
parents send their kids to the Rockefeller Day care.

FRENKEL: For therecord, Rockefeller University is next door. Do you think there should be
an alternate system developed for women who want children and families where day careis
provided by...

WU: That would be nice, yeah.

FRENKEL: ...institution or the government or something?

WU: That wastalked about; [...] acouple of years ago, we were discussing what we should do
regarding the so-called the Strategic Plan 3, the new hiring and the new building. That should
start | think in afew years.

FRENKEL: You mean Cornell wastaking...

WU: Cornél’s around probably 2010. So, one of the things that was brought up was whether
we should actually get a day care or something equivalent for faculty and also whether they
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should actually provide housing assistance, because for families usually faculty housing is not
sufficient?

FRENKEL: What's happ[en]ing [...] with that?

WU: | think proposals were sent to the top, so [I’m] not sure what’ s happening at the moment,
whether things will be adopted or not.

FRENKEL: So, faculty arelobbying? Isit the faculty you sent the proposal ...

WU: Yeah. So, actualy it was the Dean [who] asked a number of facultiesto participate in this
discussion. | wasinthere. | was part of it. | think the committee had [...] probably ten people
[...]. Wehad written a couple [of] recommendations to the school. It would be great. | think
it'sredly hard. Actualy, if you look at attrition rate between graduate school and the number
of women faculty, there' s a huge attrition between [the number of] studentsto PI. A lot of men
survived, but alot of women end up not having their own labs|...] because [of] the overlap of
child bearing [with] job and marriage and everything else. | mean, | can’t say | did agood job
because my marriage really didn’t work...

FRENKEL: Yes, but...

WU: But yeah. | think | had my reasons.

FRENKEL: Wadl, | was going to ask you arelated question about that anyway, so I'll move to
that question. Because you did mention that...not to bring up something painful, but you did
mention on your own that your husband wasn’t very happy for you when you had your first
Nature paper, and attributed some of the reason for that to your Pl. So, he wasn't really
supportivein away.

WU: Yeah. | mean, he’s supportive in other ways, because he's agood person to talk to
because heisin my field, so | could talk to him, but in general, | think he didn’t really
understand. It’'s partly just poor communication, | think, between usthat he didn’t really
understand what | want from life in general.

FRENKEL: Right. AndI| meant my question not so much personaly, but whether you think
other women in science are faced with that kind of thing.
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WU: Yeah, | dothinkso[...].

FRENKEL: | meanit’'s hard to know if they would admit that about a spouse.

WU: | think so, yeah. | think it's more common than you would see from outside.

FRENKEL: Within marriages.

WU: Within marriages, yeah. And in most marriages, the woman who...if both are busy, it's
the [woman] who yields, right? Okay, I’m going to take aless-demanding job and things like
that. I’'m not saying there’' s anything wrong with it. There' srealy nothing wrong with it except
if that’s not what she wanted.

FRENKEL: Right. So, do you have any suggestions for how...l mean, | guess the day care
center that you’ re advocating is a suggestion for how women may be less burdened...the
women scientists and any other working [women].

WU: Elicit whatever help you can get, really, and take it.

FRENKEL: Do you have difficulty recruiting women to your lab or do you not have to recruit
to get people to cometo your lab is another way of putting it. | saw afew women in the lab.

WU: Yeah, yeah. Wedo have...I didn’'t have any problem with that.

FRENKEL: So, they cometo you because they’ re on rotation.

WU: Most of thetime, yes.

FRENKEL: They're on rotation?

WU: Yes[...].
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FRENKEL: And then you said that there was this huge attrition between graduate student to
Pl.

WU: Right.

FRENKEL: So, what about postdocs who are women?

WU: A lot of...actudly, there' s still alot of women postdocs.

FRENKEL: So, then maybeit istheleap to Pl wherethey fall out?

WU: | think so. | think so. There may be some every step, but | would say the most obviousis
at the Pl level.

FRENKEL: Do they ever approach you and ask you woman-to-woman how to manage the
move from postdoc to PI and other things like we' ve been discussing?

WU: Sometimes, yeah. Sometimes | do get those questions, yeah. Well, usually what | say to
them was to really make your priorities straight. Y ou haveto prioritize. Just be very honest
with yourself what’ s important for you and then you just have to do it that way.

FRENKEL: Wdll you...sorry. Did | interrupt?

WU: No, no, no. It'sjust for example, because of the time [constraint], there [are] certain
things that | want to do, but I'm [waiting] until | actually have moretime. For example,
involvement with the companies or involvement also with Ching; | would like to contribute to
that, but I’'m trying to keep things focused, so that | don’t lose my bread and butter. Everything
else | hopewill come later [...], when | actually do have the time.

FRENKEL: I lost the thought.

WU: Sorry.
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FRENKEL: That's okay. I’m going to put it on pause for just one moment. Well, | lost that
thought, but we hopeit’ [l come back before we're done. | know it had to do with a follow[-up]
guestion on women in science. But anyway, | wanted to ask you about afew awardsthat | see
on your resume that | thought were kind of interesting and | didn’t even know existed. For
example, you got the Mayor of the City of New Y ork’s award [Mayor’s Award for Excellence
in Science and Technology] for being an excellent scientist. I1t's called the Mayor’s Award for
Excellencein Science and Technology in 2003. There'sthe Margaret Oakley Dayhoff Award in
biophysics aso in the same year, and the Rita Allen [ Foundation Scholars Program] Scholar
award. Maybe you could talk about those awards that followed the Pew and what they meant to
you.

WU: They meant alot to me. | would say more in the recognition category. [The] RitaAllen
Scholars also comes with money; the money was important, but it'smore[...] the recognition
[...] that...thefact that I’m trying to do ajob and I’m getting at [least] some recognition on that

aspect.

FRENKEL: Some of them did come with money you said?

WU: Yeah, Rita Allen came with money.

FRENKEL: How bigisthat award?

WU: Fifty thousand dollars ayear, | think.

FRENKEL: That'snice. Ohfor...

WU: Yeah, Fifty thousand dollars ayear. For two years.

FRENKEL: Oh, very nice.

WU: Weéll, it should be for three, but | got tenure before. They had the policy they don’t
support tenured professors. | [had] gotten tenure before that.
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FRENKEL: When did you get tenure?

WU: 2003.

FRENKEL: Oh, great. Okay. So let’ssee. What | wanted to ask you about broader questions
about science and science literacy and education in this country. Your boys are...

WU: Eleven and fourteen.

FRENKEL: Eleven and fourteen, and I’m wondering what kind of science education you see
them in getting in the schools at Westchester and what you think of it.

WU: Yeah, ingeneral, | think science education is weak in comparison with what | got from
China. | feel [China has] more...certainly in terms of math—definitely math; I’ m not sure
about science, [but]...definitely math. We' ve gone through alot more rigorous training there. |
don’'t know if the curriculum is easy because they just [want] everyone to [take] part. In
general, the curriculum is very, very simple and they don’t really challenge the students as
much.

FRENKEL: What do you think we can do about that in the States?

WU: | think you haveto...I’m not sure. But | think you have to somehow [be] willing to
challenge the students. | think there is a sentiment in school that you really want students to be
happy and every parent to be happy. If you're...that’s extremely difficult, it’s not a popular
move, certainly. Maybe you think math should be divided into different levels. | mean, not
everyone needs to be trained as much | suppose, right?

FRENKEL: That'strue.

WU: | think they do do that in high school. So, my older [son] isin the so-called honor[s]
math, but even [in] that [class] he says everything was very easy. Thereis, [...] inmy son’s
school...there’ s arecent incident in which one teacher, | was told, was et go because she was
giving difficult questions, | guess, and then the students and the parents were not happy with it.

FRENKEL: In math?

147



WU: In math. Actually, my son didn’t tell me about this. | guess he didn’t feel whether they
were difficult or not...he didn’'t feel that it was difficult. But another parent who's more
involved with school - she doesn’t work, so she knows alittle bit more about what’ s happening
there — she said the parents were lobbying to get [the teacher] out of the school and eventually
sheresigned, | guess.

FRENKEL: Areyour kids being taught in science class both the theory of evolution and
intelligent design?

WU: Not intelligent design.

FRENKEL: That’'s not happening in New Y ork yet?

WU: Not yet, thankfully. Oh, that’ something...it'stoo hard to understand. For meit’sjust
way too hard to understand why they would consider intelligent design even as a theory without
any backings, right. It's atheory without any scientific evidence. It's very hard to prove or
disprove, right? It's hard to disprove, of course. There' sjust no evidence. It’'s not a science.

FRENKEL: Do you have any religious background?

WU: No, none.

FRENKEL: And your children neither, right?

WU: No, no.

FRENKEL: Isthere anything at all comparablein Chinatoday that you know of where
intelligent design is entertained in the curriculum?

WU: No, no, none.

FRENKEL: But they do teach the theory of evolution.
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WU: Absolutely, yeah.

FRENKEL: Okay. Do you think that scientists should explain to the public more what they do
and help the public understand about the scientific enterprise? Do they have aresponsibility—
scientists themselves—to do that?

WU: Thethingis, everyone sway too busy. It would be nice. If | have the free time, that
would be one of the things | would loveto do. But just finding thetimeto do that isa
challenge. But maybe older faculty who are, sort of, retiring from research should do that.

FRENKEL: Wadl, that’sagood idea

WU: Yeah. They’ ve already accomplished whatever they want to accomplish and maybe they
should have a bigger voice somehow.

FRENKEL: You mentioned to me severa times how hard it isfor you to say no when you're
approached about things, and | noticed that you have all these extramural responsibilities; [...]
there' s the Beamline executive committee an[d] then there' s an advisory group on structura
biology that you sit on, and you' re the co-organizer of the New Y ork Structural Biology
Discussion Group.

WU: Yeah, itisalittle bit too much[...].

FRENKEL: But can you just briefly describe what those groups are?

WU: Oh, okay.

FRENKEL: Speaking of volunteering, that’swhy | thought of it.

WU: Yeah. [...] The Beamline Committee[...] helped to gather feedback from users [about]
what kinds of things[...] should be built on the beamline. [We] have meetings discussing what
we need to add to the beamline, what needs to be improved, things like that. Basically it
involves meetings and thinking about the particular subject...
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FRENKEL: That’'s going to be discussed? Like picking atopic for discussion?

WU: Yeah. Oh, not really picking atopic, but [trying to think about specific recommendations
and how to implement them]. Everything takes energy. | mean you do learn. | also learn from
sitting on these committees. Again, it’s amatter of priority. Sometimes you have to balance it
somehow. | would hope [to] do alittle bit less, but | still want to do it, but | would like to do
[...] lesssothat | canfocus]...] more on my research. Every stage | think you have to
reprioritize.

FRENKEL: Yes. Now there' s been some discussion lately about the fact that Californians
voted to pursue [embryonic] stem cell research. | was reading the other day about an article or a
blog, | guess, that questioned whether this was a good thing for citizens themselves to decide on
the direction of research or...

WU: You mean rather than scientists to decide or [the public]?

FRENKEL: Or the government to decide, that the individual people by referendum would
make that kind of adecision. So, | wonder what you think about that, the individual versus
scientist versus the government question.

WU: Certainly not the government. | wouldn’t think the government should ever...

FRENKEL: Right. Because you mentioned that...

WU: It'sascienceissue, right?

FRENKEL: What about having people vote as they did in California on that kind of thing? If
it went in the other direction—if it had been against [embryonic] stem cell research—what then,
right?

WU: Right. Should people have aview inthat? | mean my view probably isbiased. | would
say, yes, you just let the scientists decide. They should be the one who knows what’ s going on,
and they are responsible people. | think they are. And they’ re the one[s] who know theins and
outs of the implications, right? It’svery hard to judge as acommon...yeah, if you're not a
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scientist, it’s very hard to judge the implications of [embryonic]stem cell research, or anything
elsein that sense | think.

FRENKEL: Do you think there are instances where there should be any limits on scientific
inquiry?

WU: There probably should be, | think. Y eah, there should be. There will be ethical issues |
guess, which in my mind isvery gray. |I'm not sure what would be the best...like cloning. Do
you redly want to clone an identical person? | like genetic engineering in general. For
example, if you can make a plant of food, fruit, or whatever grow better or something or more
nutritious or anything like that, | think those are all good things. But if it comes to humans,
it's...I really don't know. Honestly, I don’t know. | don’t know what’s the best thing to do
whether there should be limit. | think there should be some limit, but where do you place the
[imit is unknown to me.

FRENKEL: Do you think scientists should be the ones to decide those kinds of issues?

WU: Yes, science as acommunity, but not asan individual. Theindividual points could be
very different. Perhaps, science as a community could decide.

FRENKEL: What about science ethics which falls under philosophy, what about the people
who are biomedical ethicists, | guess?

WU: | would say absolutely.

FRENKEL: Would they be within the...that would be within the group?

WU: Yes, | would say yes.

FRENKEL: They fal within the scientific community.

WU: Yes, yes, | would include those, yeah. What’s your view on that? I’m curious.

FRENKEL: Wadl, I'm not really supposed to participate in the interview.
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WU: [laughter] I’m just curious.

FRENKEL: What | think isthe key word here in what you said was community and | do think
biomedical ethicists are part of the scientific community.

WU: Agree.

FRENKEL: And they do spend their time looking very closely at research and do understand
the nature of research in scientific inquiry. So, | think, that it’s more their job than research
scientists to explain those issues to laypeople.

WU: Yes, that would be great. Actually, that would be great, yeah.

FRENKEL: They could be the ambassadors. | think what we're seeing hereisaneed for...

WU: People to understand, yeah.

FRENKEL: ...more peopleto explain to the public, which isto an extent what | have done as
ajournalist as ascience writer. | want to be the translator to the public. And bioethicists also
are because, after al, they write and maybe their work needs to be alittle more accessible than it
is. But | haven't kept up on whether there are any very popularized books by bioethicists out
right now. | haven't really kept on that, so | can’t say they’ re not doing it. But my view on
whether there should be limitsin scientific knowledge or inquiry, | think | agree[s] very much
with what you said. Plants are okay with me. Plants are okay. I’'m little less concerned about
the threat people have raised about...

WU: Tomatoes or something like that, right? Yeah, | don’t mind that, yeah.

FRENKEL: | mean, maybe there will be problems digesting them. But it seemsliketo
separate out the plant and the animal kingdomsin terms of cloning is a pretty good way to
define how things could be limited. So, | guess, | agree with you. Okay, so back to you, unless
you have afurther thought. Y ou looked alittle pensive.
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WU: | was thinking about something. | lost it somehow. [laughter]

FRENKEL: Now I'd liketo talk alittle bit about the globalization of science.

WU: Oh, | wasthinking about this. | know what | was thinking about. | was thinking about
how when | was growing up, somehow the whole society...even when | was growing up, even
though with al these anti-intellectual sentiment from the government and such, there are alot of
journals. We had alot of journalsthat just deal with science or hedlth...science and health.
Herel really don’t see...here the most popular journals are probably sports.

FRENKEL: Oh, you mean magazines.

WU: Magazines. Yes, that’swhat | meant. Sorry. Magazines. Thingsthat you[...] read
regularly. Sports playsalessof arole, | think. | don’t remember ever subscribing to anything
[about] sports or beauty.

FRENKEL: Well, that’s...

WU: It'sapart of the culture | think. There, we...no?

FRENKEL: Wadll, | shook my head, and | shouldn’t have done that. But the reason why | did

is because science writing and science journalism...it has waves of activity. 1n 1980, 1981, and
1982, there was arash of science magazines that came out and technology magazines. And the
science magazines were whittled down and now there are fewer. But there wasatimewhenl...

WU: Oh, | see. When you were growing up.

FRENKEL: ...when | went into the field there were many, many science journalism outlets,
magazines, and science sections to newspapers.

WU: What happened?

FRENKEL: And they have been cut back.

153



WU: Why though?

FRENKEL: Wdll they have been cut back in newspapers partly because they’ re not directly
related to advertising space. A science section may not get the kinds of ads that can support the
pages. SO, it's abusiness decision.

WU: Right.

FRENKEL: But aso newspapers are not as much family-owned as they were, and corporations
have taken them over, and they’re very bottom-line oriented. And then there' s the mood of the
country where Christian Fundamentalists have insisted that certain points of view be given equal
space and that creates all kinds of problems for journalists in terms of how they report. But |
don’t want to...

WU: Right.

FRENKEL: It'sawholeother...l cantell you that when we're done.

WU: Okay.

FRENKEL: | can spend time on that when we're done if you want. Just back to you for afew
more minutes. So, if we could speak about globalization and science, it interests me that you
mentioned...l don’t know if it was while the digital recorder was on, but you did mention to me
at some point that you return to China every so often to teach. 1'd like to know where and what
you teach, and you also mentioned that you might want to do more of that.

WU: Yes.

FRENKEL: So, that’sinteresting, that [...], ebb and flow of scientific knowledge across
borders.

WU: So, right now | teach this Bio 2000 course at Shanghai Institute of Biochemistry whichis
part of the Chinese Academy of Sciences, and then also at Tsinghua University and Peking
University. | teach the same material, actually, on structure biology.
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FRENKEL: And how often do you do it?

WU: Onceayear.

FRENKEL: So, you're gone for how long?

WU: Theteachingisaweek. | [go] first to Shanghai and then | go to Beijing to teach. The
teaching is aweek, but usualy | stay alittle longer. 1 visit the institutes around.

FRENKEL: I'm sorry.

WU: Oh, sorry.

FRENKEL: Each institute gets a week-long workshop?

WU: Oh, no, no, no. | only give two lectures.

FRENKEL: Oh, it'slectures.

WU: Right. | givetwo lectures, two in Shanghai and then two in Beijing, one day in the middle
istraveling.

FRENKEL : And you mentioned that you want to do more of that.

WU: Well, more of that. Perhaps, also research. Perhaps have a part-time lab somewhere.
Actualy, | have sort of started to get involved with some labsin China. So, what happen[sis]
people start to ask you to advise the Chinese universities[...]; from there, they start to have
these initiatives of trying to include you in their daily activity. Currently I’ m in the process of
setting up a part-time lab with the Institute of Biophysics; [...] I'm still trying to think how am |
going to do that, exactly how I’m going to divide my time, and [so on].
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FRENKEL: Andwhat does Cornell think of that?

WU: | haven't told them. [laughter] But I think they will be okay with it. | don’t think there
will be any problem with that. These are not paying jobs. No, no, | would still be 100 percent
full-time faculty here. But | might have a part-time lab there in which the students have paid
and the research money [is] paid, but [I am] not paid.

FRENKEL: Now the Institute of Biophysicsis part of alarger...

WU: Chinese Academy of Sciences.

FRENKEL: Wow.

WU: Because | really think our involvement, even though part-time, does not just benefit our
research, but [even] more benefit[s] their research because it brings...because we are here [in
the US]. We're exposed to more of the more current...more of the updated knowledge in the
field. Hopefully, that’sthe idea. We can contribute to the development of the institute in
structural biology, including training the students as well asthe Pl there.

FRENKEL: So, there would be a part-time Pl or a Pl who would be full-time but you would be
part time supervising the PI?

WU: Weéll, just being there. No, no, | wouldn't say supervising the Pl there...interactions.

FRENKEL: Interactions.

WU: And collaborations, yes, yes. Through collaborations hopefully we can contribute to the
quality of the research there, because China [does] have money, alot of money; the question is
how to [...] take off. That needs some direction | guess.

FRENKEL: How much money do you think it would cost to set up the kind of lab you havein
mind there?
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WU: It'svague at the moment, but there is a budget of several million U.S. dollars for several
of us. Right now the team has six people. | mean the thing with Chinaisthat everything is
very...well, it's exploratory, so we have to see how it develops because | ...] there’'s no set
protocol. You have to along the way try to influence or try to actually think about what would
be the best [way] to help...the mgjor god isto help Chinato take off, really.

FRENKEL: Did you have to write a grant proposal ?

WU: No, no, no.

FRENKEL: No? They cameto you with a...

WU: Weéll, it’s basically the government is providing the money for this kind of thing.

FRENKEL: But who decides on what research will happen there?

WU: Oh, the research will be you do whatever you want to, whichisnice. Yes, so that’s better
than NIH, right? [laughter]

FRENKEL: Wédl...isn't better than NIH, you said. Okay.

WU: Disregard that.

FRENKEL: So, do you ever think you might return to China?

WU: Completely...l can’'t redly seethat far at the moment.

FRENKEL: Do you know other Chinese-born researchers who had amnesty like you here who
are going back?

WU: Yes, absolutely...alot of them. It's abig wave at the moment.
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FRENKEL: Like how big awave?

WU: It'sahugewave. [...] It'sthe beginning of the biggest wave | think ever since the
Tiananmen Square event.

FRENKEL: To return home.

WU: To return home. So, inthe earlier years, some Chinese scientists who are trained here or
in Europe go back to Chinaand set up labs there. But now it’sthe best...actually, alot of the
best scientists are going back and that’ s really the new thing. That’s really the new thing.

FRENKEL: How do you measure them as being best?

WU: Weéll, they're established full professors here in the States at really good schools like
Princeton [University], University of Chicago, Harvard [University], all these great places,
they’re trying to go back to become...trying to set up a new institute.

FRENKEL: Not even alab, but awhole institute.

WU: Ingtitute, yes. They're setting up the whole thing, and the government is giving them
money to do it.

FRENKEL: Wow.

WU: Yeah. New institutes.

FRENKEL: Andisthat relatively new in the last year or two?

WU: Yes, that'sall.

FRENKEL: That recent, last...
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WU: Very recent, yeah, very recent. It’sstill developing at the moment [...].

FRENKEL: Thewave has not crested.

WU: For the biggest jobs, if you want to go back and set up institutes, it’s plateauing | think.
But there are alot of ...if you want to go back and do research, there' s till alot of openings. All
these institutes [want] to hire people, but if you want to become the head of the institutes|...],
it'salittlelate...amost...alittle late amost yeah,

FRENKEL: Oh, | see.

WU: Yes, it'sredly exciting, actualy. A lot of my friends, same age, my age, or sometimes
even alittle younger, all become these...it can really make a huge difference. That’sthe
exciting part of it. If | were completely single, | would really consider it. [laughter] But
realistically, | really cannot do it.

FRENKEL: Yeah, it would mean separating from your kids.

WU: Yeah. No, | can't do that. So, for meit’swith half of my ear open keeping opportunities
open but not really doing too much...try to limit my activitiesto that extent. Also I’m not really
an administrative person. | think the best way for me to contribute is still along the line of
research rather than trying to be a spokesperson for awholeinstitute and really get buried in a
lot of other activities. It's hard because thereisalot of bureaucracy in China...alot of it. [...]
The whole system needs to change, and it’s not going to be easy. You realy haveto be truly
dedicated. The people | know who are doing what | wastelling you about sometimes | ...] just
left their famil[ies] here; the wife will be taking care of the kids and they’ Il be full-time there.
It's[a] sacrifice. It isasacrifice on their part aswell.

FRENKEL: Wow.

WU: Yeah, it'sasacrifice on their part. But they feel that it's so exciting that they go for it.

FRENKEL: Arethere any women who are doing it?

WU: Not that | know of.
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FRENKEL: Not any women.

WU: It'sal men. [laughter]

FRENKEL: | heard of one woman who went back to set up alab in Shanghai, but it was a
pharmaceutical company, [...] Glaxo[SmithKling], that financed her, so that was a different
scenario. That was a multi-national pharmaceutical financing her in another city.

WU: | think I know this woman, probably, yeah, [...] | might know who you' re talking about.

FRENKEL: Could you be lured by a pharmaceutical that gave you everything you wanted
without all this grant writing?

WU: | would, actualy. [laughter] | could.

FRENKEL: And move back to China?

WU: Well, move back...not right now. Not right now. | have to wait till the kids are grown, if
| go back. But no, it doesn’t have to be a pharmaceutical because research lab, even these
institutes, are paid...actually these faculties...if | go back to China now for many years| don’t
need to write grants. | would not need to write grants for many years. It'sreally just not
practical right now.

FRENKEL: Right, for family reasons.

WU: For family reasons, yeah.

FRENKEL: Okay. I think that’s...

WU: At some point | actualy am interested [in going] into industry [...] because | fed like
being a structural biologist for say another ten years|...], | would have accumulated alot of
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knowledge, which would be useful for drug design or drug identification and things like that.
Yeah, | would like to use those things for something good.

FRENKEL: We have][...] redly [already] discussed [...] the final questions]...], which [ar€]
your future professional goals. You’'re entertaining alot of different possibilities for when the
children are older and in college. In terms of where you are now, maybe you can [assess| your
efforts so far in achieving what you have achieved now...

WU: You mean assessing. Oh, how much | have achieved?

FRENKEL: Yeah. Areyou content with how much you’ve achieved. Maybe we should ask it
thisway. What isthe greatest joy you' ve experienced as aresult of your work, and then
conversely, if there are any, great disappointments up till now.

WU: Uptill now. Thejoy ismany, redly. [laughter]

FRENKEL: Your great joys?

WU: Yeah, joys, yes. It'sreally every little discovery. | meanit’'slike...l think, | never fedl
that I’'m mature. [laughter] | think am absolutely one of those who never grow up. | likethe
process of discovery and also not just my own discovery. Also, I'm always excited about other
people’ s discovery aswell. Even if | heard something great in seminar, | just get excited. | say,
“Oh, wow, thisis cool,” thingslikethat. | think those things really carr[y] my day. That’s what
really makes me happy just to be learning things. | guess learning things, also, learning what’s
going on.

FRENKEL: Let me ask another way. What drives you?

WU: What drivesme? Yes. What wakes me up are these things. [...] Thesethings|...] wake
me up.

FRENKEL: What does discovery mean to you?

WU: Right. There's some satisfaction that | can’t explain when you find something. | don’t
know what that is. Do you know what that iswhen you finish? It’sjust...l don’t know if that
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has to do with accomplishment. It’s not [per se] recognition. | don't think...those are very
collateral points. It'sreally just the discovery per se. Somehow, | don’t know...making new
neurona corrections makes you happy. | don’'t know. [laughter]

FRENKEL: [laughter]

WU: | mean don’t you feel that way aswell?

FRENKEL: Oh, yes.

WU: If you finish something, right, it looks good or something, it just make you happy.

FRENKEL: Oh yeah.

WU: Yeah. And | don't know what it is. Somehow that keeps you going, right? Yeah.

FRENKEL: Okay.

WU: Curiosity. Maybe that’swhat it is.

FRENKEL : And any disappointments that. ..

WU: Disappointments, yes.

FRENKEL: Career disappointments?

WU: Yeah, I'msurethereare. I'msurethereare. | think [at]every stage there[is] dways|...]
something that you feel [...] maybe you could have done [better]. | felt, for example, [...], as|
told you earlier, [...] | felt [that if | had taken] control of my hands alittle earlier | could have
done better both in graduate school and in my Ph.D. And | mean the other aspect that | feel like
| could improve upon alot would be had | known alot more about the field in genera, the
whole biological field in general, right at the beginning of my career. For example, | get into...I
lovewhat | do. There' s nothingwrong withit. But | redly didn’'t have agenerd [...] very
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thorough knowledge[...]. Getting into virus crystallography was kind of ...it's actually great.
There' s nothing wrong with it, as| said. But | [got] into it without really knowing what’s the
rest of the world out there. And same is [true] now. When | started my lab, | spent...in fact,
before | started my lab, | spent days or weeksin thelibrary just [...] think[ing] about what [...] |
want to work on because | didn’t want to continue my postdoctoral research. | wanted to do
something different for my...And | feel that the weeksthat | spent in the library were very
fruitful. 1 actually switched...thematically, | switched from what | was doing in Wayne' s lab
and | was, | would say, successful inwhat | did. Now | feel likeI’d really want to spend
another few weeksin the library again, and I’'m not finding the timeto do it. [laughter]

FRENKEL: Okay. | hateto end on adown note, so rather than leave it with that last
guestion...

WU: But | think the thing is you never have enough time to do what you want to do. I'm
starting to accept that to some extent, that if you really want something to be done, just cut
everything else. You just haveto go for it and do it.

FRENKEL: You know how at one point we were talking about the gallery and | made that
mistake about who took the shots? | couldn’t help [...] noticing [them ...]. [...] | look at these
structures of molecules and proteins|...] you've discovered, and | see the computer graphic
renderings on a screen; to methey’re[...] mysterious and they're beautiful [...]

WU: Yeah. They are.

FRENKEL: After you have al [those] datathat [come] from the synchrotron and then you see
the computer graphic rendering, what happens to you when you see the molecul e take shape?

WU: You get ahugekick. It'slike, “Yeah.” For example, if you get your first map,
right...electron density map, because you have to build your moleculeinto it, right? If | see
something that is buildable...that | know how the molecules should go within those densities, |
probably will spend the whole night building it; [...] | have done that a million times. You can’t
stop it. You can’'t go back home and sleep. You really just want to seeit, how this thing going
tolook [...]. Youjust want to seeiit.

FRENKEL: Did you ever get very surprised at a shape?

WU: Oh, yeah, yeah, yeah...most of the time, actually.
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FRENKEL: Most of thetimeyou're...

WU: Most of thetime, yeah, yeah. It's never what you think. And that’s one great kick.

FRENKEL: Wow. So, there'salot of mystery.

WU: Oh, alot of it, yeah, alot of it. And that’sredly the fun’cause there’s some—now you
just think, “Oh, how can this be?’ and then you try to understand how it can be. Yeah, it's
really fun. It'sreally fun.

FRENKEL: Thisisthelast question. [...] Isthere anything | didn’t ask you about that you
want to bring up?

WU: Right. | can’t redly think of anything. [laughter]

FRENKEL: Okay.

WU: Yeah. Maybe when you give methe draft, I'll reflect...

FRENKEL: Thetranscript?

WU: Yesah.

FRENKEL: Sure.

WU: Wetalked about alot of things. | don't...

FRENKEL: Wedid cover alot.

WU: Yeah, wecovered alot.
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FRENKEL: Okay. So, then | thank you so much for your time and everything.

WU: | enjoyed everything.

FRENKEL: You put [alot of] energy into the interviews.

WU: Thank you. Yes, yeah.

FRENKEL: You'rewelcome. Okay.

[END OF AUDIO FILE, 2.2]

[END OF INTERVIEW]
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