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The Scientific Life
Biologist Alice Huang, the 2010–2011 president of the American Association for the Advancement of Science, has long 
been an outspoken advocate for science education and a promoter of career mentoring. Huang, a senior faculty associate 
and Caltech’s former senior councilor for external relations, came to the Institute in 1997 when her husband, David  
Baltimore, was named president. Her distinguished career in research and administration includes a professorship in 
microbiology and molecular genetics at Harvard Medical School and a stint of six years as Dean for Science at New York 
University. As a postdoc, her work helped pave the way for Baltimore’s discovery of reverse transcriptase—the enzyme 
crucial to the reproduction of retroviruses like HIV. 

On a sunny day last May, Huang sat down to chat with graduating senior Grayson Chadwick (BS ’11) about finding  
a path in science. As a freshman in Pamela Bjorkman’s Biology 1 class, Chadwick had proposed a radically different  
treatment for HIV/AIDS that led to three years of research in Bjorkman’s lab. Chadwick is staying on at Caltech this  
fall to work as a teaching assistant while he charts his next move; he’s also continuing to assist in Bjorkman’s lab and  
is working as a lab tech for geobiologist Victoria Orphan, where he’s studying deep-sea microbial communities.

By Kathy Svitil
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E&S: When you were young, Alice, you 
wanted to be a physician, and you, Gray, 
started Caltech interested in physics. 
But you both later switched gears. How 
did that happen? 

Chadwick: For the most part, I feel like 
everyone here decided they wanted to 
do science at a pretty young age, but 
none of us really knew what that meant. 
Through junior high, I was primarily in-
terested in math, but then I read a book 
called Time Travel in Einstein’s Universe 
and I became a theoretical physicist 
wannabe. Then I did some internships at 
the UC Santa Cruz Institute for Particle 
Physics, and I thought I was really inter-
ested in particle physics. But once I got 
here, and learned more about it, I got a 
little disillusioned with how theoretical 
physics and particle physics are done 
these days, in these giant collaborations, 
and I was no longer as interested in 
doing that. I mean, you see papers come 
out of CERN [the European Organiza-
tion for Nuclear Research] and the au-
thors’ list is longer than the paper itself.

Huang: Changing your interest from 
physics to biology is not at all surprising. 
Many students change fields. I started 
out expecting to go to medical school 
because I wanted to save lives and heal 
people; and then I realized that medicine 
wasn’t exactly the best track for me and 
I turned to research. I never knew before 
that research can also save lives and 
help people. 

Chadwick: But even after you went to 
research, your path wasn’t so normal.

Huang: Once I figured out that I 
wanted to be at a research university, 
I had a fairly representative career in 
academic science. After I received my 
PhD, I got myself into the laboratory of 
a hot young virologist [David Baltimore] 
at the Salk Institute. There were not 

that many virologists at the time—I think 
everybody in the field knew each other. 
Eventually we married and I followed 
him to MIT as a research associate. It 
was so much fun working together, just 
doing research became my end goal. 
I realized eventually that as much as I 
was enjoying being in the lab with my 
husband, it was a good idea to strike 
out on my own, and I applied for a job as 
an assistant professor at Harvard in the 
medical school. 

Over time, I was promoted up the ac-
ademic ladder and got tenure, which is 
a big deal. But I wondered, is this some-
thing that I’m going to do for the rest of 
my professional life? That could be 25 
years or more. Sometimes, even though 
you work very hard to get something, 
once you get it, it’s a downer. So when 
my husband wanted to move to New 
York City, I thought that might be a good 
change. I went to the dean and asked 
him, “What does one do after being a 
tenured professor at Harvard?” He said, 
well, there are several natural things. You 
can just go to another institution and 
do exactly the same thing—which was 
not what I wanted to hear—or you can 
go work for a nonprofit foundation that 
gives money to support science, or you 
can go into administration in science 
and help young people succeed. 

So I followed David and established 
my laboratory at NYU, but I also took 
a job as an administrator part time. I 
became dean for science. From then on, 
I became more interested in administra-
tion and finally closed my laboratory in 
1994. At Caltech, I did administration 
full time, as senior councilor for external 
relations, which was a title I made up. 
What that means is that I coordinate 
research activities—for example, putting 
together our faculty working on medi-
cally related research with physicians 
as well as with engineering groups at 
places like the Jet Propulsion Laboratory. 

E&S: Do you find that more satisfying 
than doing research yourself?

Huang: It’s satisfying in a different way. 
I’ve helped young professors get rec-
ognition and move on in their careers. 
You get the same sort of feeling as when 
you’re teaching students. It’s not making 
the discovery yourself, but you’re open-
ing up the eyes of the students to some-
thing that they’ve never thought about or 
seen. And I say that’s like opening doors 
for people so that they can walk through 
them more easily.

E&S: Gray, how did you end up working 
in Pamela Bjorkman’s lab on HIV as just 
a sophomore?

Chadwick: At the end of Pamela’s Bi 1 
class, there was an extra-credit assign-
ment to come up with a new idea for 
treating HIV. Pamela’s lab was trying 
to engineer antibodies that were really 
good against HIV, which we would give 
to David’s [David Baltimore’s] lab and 
they’d use their gene-delivery vectors to 
put those genes into people. HIV infects 
by binding to CD4 and CCR5 receptors 
on T cells. I wanted to put the genes 
for those receptors into red blood cells. 
Red blood cells have no nuclei and there’s 
lots of them, and the idea was that if they 
expressed the HIV receptors on their sur-
faces, they’d just sop up the HIV. So the 
red blood cells would get infected by HIV, 
but since they don’t have nuclei the virus 
wouldn’t be able to replicate inside them.

Huang: So it’d be a dead end for the 
virus? Have you tried any experiments to 
see if HIV can get into red blood cells?

Chadwick: I’ve made red blood cells 
in the lab, by differentiating them from 
stem cells, and have infected other sorts 
of cells with gene-delivery viruses, but 
as of right now, I’m kind of stuck. It’s 
tricky infecting stem cells and I’m sort  
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of stumbling through these protocols 
that I’ve never really done before. But 
I think there’s nothing really keeping it 
from working.

Huang: Well, all of the more obvious 
things for HIV have been tried, so you 
need to think outside of the box. That’s 
what is fun about research: you can let 
your imagination sort of take over.

Chadwick: I even have a protocol lined 
up, but it’s pretty time-consuming and 
the tissue-culture stuff is really sched-
uled. You do x amount of work every two 
days, and then two and a half weeks 
from when you start, you have to be able 
to spend days doing analysis.

Huang: It really runs your schedule.

Chadwick: Which is one of the reasons 
why I went over to Victoria’s lab. I can go 
do the work whenever I get a hankering 
to do some science because the sched-
uling requirements are a lot looser. But 
I would love more than anything to get 
something published on the HIV stuff. I 
would definitely not be heartbroken if it 
didn’t end up working, but I would love 
to see something come out of it. I’m re-
ally hoping I can get some stuff done on 
it next year.

Huang: You really just have to design 
the best experiment you can and see 
what happens. You can sit around and 

think of all the reasons why it won’t 
work, but in the end it’s really the doing 
of it.

Chadwick: What I would hate most is 
to leave this as a burning question that 
never really got answered. There are 
times when I feel like I should just give 
this to some freshman who would be 
excited about it, but I think it’ll be my 
hobby next year when I’m not doing my 
other work.

Huang: Also, you’re working right at 
the forefront of the unknown, and that 
is exciting unto itself. It isn’t as if you 
were repeating work that someone else 
has done, or making a small variation. 
You’re really trying to do something that 
is new. Have you been exposed to the 
neuroscience that goes on at Caltech? 
Have you taken any of the neurosci-
ence courses?

Chadwick: I took the intro course with 
Henry Lester, and one on neurological 
diseases with Paul Patterson. I think 
diseases are particularly interesting, not 
so much from a treatment side, but just 
as really interesting problems.

Huang: Disease tells you about how 
things function, because it’s only when 
some process is disrupted that you can 
begin to see where the normal route 
should have gone. I asked you about 
neuroscience because when you start 

out like this, it’s nice to talk to different 
people and find out what they think are 
the areas in science that are ready to 
open up and start providing paradigm 
shifts. When science is at that stage, 
it’s easier to find exciting experiments 
to do. It’s easier to make your own 
reputation, and it’s easier to pick off 
the low-hanging fruits of a scientific 
problem. When I got into virology that 
was exactly what was happening— 
although I didn’t understand it, except 
in retrospect. Now virology is a ripe 
science. The questions are still exciting, 
but they really are several layers down 
and much harder to get at.

Chadwick: Yeah, absolutely. When I 
was excited about physics, what I was 
envisioning was Einstein doing his 
thing, or Cavendish and his experiment 
in the basement of his mansion, where 
he measured the gravitational constant 
with giant lead balls. That was really 
cool. Now I feel there’s less room for 
discoveries like that.

That’s sort of why I moved a little 
bit away from the biomedical side of 
things, because when I look through 
the literature on HIV or other diseases, 
every paper is such a little tiny part of 
some little tiny protein interacting with 
one other thing. Some of these sys-
tems look really interesting but they’re 
so well-studied and, like you said, 
they’re so many layers down that the 
big picture is kind of lost.
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Huang: Exactly.

Chadwick: So I guess that’s why I was 
getting more excited about microbiol-
ogy, and particularly environmental 
microbiology in Victoria’s lab, because 
there’s such an incredible diversity—
there’s something like a million bacteria 
in every milliliter of sea water, and 10 
times that many viruses. It’s a very differ-
ent thing because we can’t do any ge-
netic modifications of these organisms. 
In Pamela’s lab, we’ll clone some genes, 
we’ll put them into the cells, and we’ll 
get this huge list of things we can do 
to them. In Victoria’s lab, we can isolate 
the microbes by density gradients, and 
use various techniques to try and an-
swer our questions, but there’s a lot of 
things that we can’t do without a pure 
culture. We don’t have a sequenced 
genome. But the differences between 
the organisms that are being discovered 
are just enormous. 

Huang: They’re certainly very different.

Chadwick: And it’s hard to figure out 
how to even ask questions. We can’t do 
any genetic modifications.  

Huang: You can’t clone them.

Chadwick: You can’t do a lot of stuff, 
although we did just do some thin-sec-
tion electron-microscopy images and 

saw structures inside the cells that are 
like nothing anyone has ever reported. 

Huang: Do you know that you’re really 
caught between two kinds of science? 
One is more descriptive, without 
manipulating it too much because you 
can’t. But you are discovering some-
thing new and exciting. In the other kind 
of science, you manipulate and change 
things, but you can’t predict where it’s 
going to lead you. 

Chadwick: My fantasy would be to 
somehow figure out some way to merge 
them. I need a lot of time to figure out 
what I’m doing, in other words. I’m very 
anxious to just do lab work.

Huang: And explore more of what 
Caltech has to offer you.

Chadwick: Yeah. As a student, I would 
take lots and lots of classes, although I 
wouldn’t do particularly well. One term I 
took seven science classes.

Huang: They let you do that?

Chadwick: You have to work your 
way up to it. And I actually got a B+ in 
every single one, which is kind of low 
for some people here. But you have to 
put in so much work to do any better. 
And I just wanted to take as many dif-
ferent classes as I could and get a feel 
for things, and learn where to look for 

answers. I honestly wouldn’t have any 
trouble hanging on here for two years,  
if that ended up happening.

Huang: You’ll pick up a lot. You certainly 
have enough to look at and to do. 

E&S: How do you think you’ll know 
when you find the right path?

Chadwick: I don’t really think there 
will be a right path—that I’m going to 
say this is my plan for the next 10 or 20 
years. I think I’ll just kind of find it some-
how. The connections I’ve made with 
people have been sort of serendipitous. 
None of it’s been planned. Next year, I 
don’t really know what to expect of TA-
ing and being a technician. I’ll probably 
keep sneaking out to work in Pamela’s 
lab on nights and weekends.

Huang: Someone told me, when I was 
starting out, that the biggest gift that you 
can get in life is to be doing something 
that you really enjoy. If you have a 
passion about it, it’s not work. You want 
to wake up every day and go and do it. 
And if you are so lucky to find what you 
really enjoy, then stick with it and do your 
very best, that usually will lead to the 
next thing. I think it’s really as simple as 
that. That’s what you’re looking for, Gray, 
when you say that you might go back to 
Pam’s lab on nights and weekends. That 
is something that you want to do. You 
should follow your nose. 




