
8

g
r
a
y
h
a
c
k

MXU��:KDW�DUH�\RX�FXUUHQWO\�GRLQJ�LQ�\RXU�ÀHOG�RI �UHVHDUFK" 

Grayhack: In general, I’m looking at the factors that are inside 
WKH�SURWHLQ�FRGLQJ�VHTXHQFH�WKDW�LQÁXHQFH�WKH�DPRXQW�RI �SURWHLQ�
that is made. In particular, I am interested in how the genetic code 
itself, the synonymous codons that are chosen, affect the amount 
of  protein. I got there in a circuitous way, doing an experiment with 
Eric Phizicky and Stan Fields in a functional genomics experiment, 
ZKHUH�ZH�PDGH�D�OLEUDU\�RI �HYHU\�\HDVW�JHQH�IXVHG�WR�D�SXULÀFDWLRQ�
tag. We did that because we had a set of  6,000 strains, and each one 
expressed a particular polypeptide. We could use that to assay for 
a biochemical activity and then know what gene caused it because 
\RX�FRXOG�SXULI\�HYHU\�RQH�RI �WKRVH�JHQHV�E\�DQ�DIÀQLW\�PHWKRG��
put it in a pool of  100 proteins, assay for a biochemical activity, 
and get right back to the strain that was responsible for it. So, that 
was called biochemical genomics. That was where I started making 
genomic libraries. And then, I made [a genomic library] with Eric 
and Mark DuMont and Mike Snyder at Yale. The weirdest thing 
is that you have a thousand-fold difference in expression in this 
library where you have the same promoter, same terminator, the 
exact same context, and the only difference is the protein coding 
sequence. That meant that the protein coding sequence has a lot 
WR�GR�ZLWK�KRZ�PXFK�LV�DFWXDOO\�PDGH��:H�ZHUHQ·W�WKH�ÀUVW�SHRSOH�
to know that codons affect things. So that’s what I study now,; 
how the actual genetic code that codes the proteins affect how 
much is made. 

MXU��(GXFDWLRQ�ZLVH��KRZ�GLG�\RX�EHFRPH�LQWHUHVWHG�LQ�\RXU�FXUUHQW�ÀHOG"�

Grayhack: I went to an all-female Catholic high school, and at the 
time that I attended, not that many people went on to college. A few 
people were going to the University of  Illinois, and other people 
were going on to two-year colleges. My mother had gone off  to 
St. Louis, and she was one of  the few women in her generation 
who had gone to college. She then went to Johns Hopkins to get 
her bachelor's degree. My dad was a doctor, so my parents were 
encouraging. I went to a small college in Appleton, Wisconsin, 
called Lawrence University. From there, I had classes with all of  the 
biochemistry majors. It was amazing. It was great because it was a 

UHDO�FRQÀGHQFH�EXLOGHU��,�OHIW�WKHUH��ZHQW�WR�&RUQHOO��DQG�ZRUNHG�
with Jeff  Roberts. Then I worked on bacteriophage ODPEGD�and the 
Q protein. I wanted to move on to eukaryotes, but onto something 
that I can grow quickly. I moved on to work with yeast at the Uni-
versity of  California at San Francisco. Because of  the combination 
of  the two people I worked for, I was really lucky. Both [mentors] 
were fantastic and very different. Jeff  was extremely smart, very 
analytical, and really deep. I learned a lot from him. Ira, who died 
a few years ago of  cancer, was very creative and imaginative; so, it 
was like a study of  contrasts. But I just thought I got really lucky 
that it worked out in both labs I was in. The people there were 
VPDUW��WKH\�ZHUH�IXQ��7KH�ZKROH�ÀHOG�ZDV�DOVR�VPDOOHU��,W�ZDV�PXFK�
easier to imagine yourself  solving great problems. 

MXU��:K\�GR�\RX�WKLQN�UHVHDUFK�LV�LPSRUWDQW"�

Grayhack: %DVLF�UHVHDUFKHUV�DUH�WKH�SURVSHFWRUV��ÀQGLQJ�WKH�DUHDV�
that people who do translational research later on, might in fact 
ÀQG�LQWHUHVW�LQ��:H�FRQWULEXWH�>WR�WKH�IDFW@�WKDW�WKHUH·V�LQIRUPDWLRQ�
there to be manipulated. It changes the spectrum of  drugs avail-
able. I think that both types [of  research] are very important, but 
they are fundamentally different. I think there are people whose 
research is directed at problems that they know impact health, and 
there are people who are interested in addressing questions that 
KDYH�SRWHQWLDO�EXW�QHHG�WR�EH�ÀJXUHG�RXW�ÀUVW��:H�DOVR��LQ�\HDVW��
develop the tools.  An example is the genome sequence–when the 
genome is sequenced, in a sense, you could say it was a string of  As, 
*V��&V��DQG�7V��<RX�QHHG�WR�ÀJXUH�RXW�KRZ�\RX·UH�JRLQJ�WR�PDNH�
use of  that information; there’s no guidebook. In an organism like 
yeast (every single functional genomics technique was developed 
in yeast) and other that are particularly useful have been applied in 
some way or another to mammalian organisms. The importance of  
FRPSDULQJ�JHQRPHV�IURP�FORVHO\�UHODWHG�RUJDQLVPV�WR�ÀQG�WKH�LP-
SRUWDQW�VLJQDOV�ZDV�ÀUVW�GRQH�VWXG\LQJ�\HDVW��$QG�WKHQ��RI �FRXUVH��
what are they doing with humans and chimps and everything else? 
They’re using the same techniques to extract information. If  you 
WKLQN�DERXW�P\�ÀHOG��ZKLFK�LV�JHQRPLFV��ODVW�\HDU�,�WKLQN�LW�ZDV��ÀIW\�
diseases were linked to particular differences and their tendencies 
to occur in the human genome sequence. Those are not genetic 
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GLVHDVHV�LQ�WKH�VHQVH�WKDW��OLNH�F\VWLF�ÀEURVLV�ZKHUH�D�JHQH�FDXVHV�
it; these are really complicated diseases where the tendency to de-
velop the disease is associated with a particular mutation within the 
genome. I think that’s fascinating that in ten or twelve years, we've 
gone from genome sequencing to being able to do that. 

MXU��<RX
YH�PHQWLRQHG�D�IHZ�FKDQJHV�DOUHDG\��EXW�KRZ�HOVH�KDV�\RXU�ÀHOG�
FKDQJHG�RYHU�WKH�\HDUV��DQG�KRZ�KDV�LW�FKDQJHG"�

Grayhack: A lot. I started out in bacteria and bacteriophage, ab-
solute biochemical, and what I did for my thesis was to purify a 
SURWHLQ�WKDW�KDG�QHYHU�EHHQ�SXULÀHG�EHIRUH�WR�GHPRQVWUDWH�LWV�
activity in vitro, which would affect gene regulation. I moved out 
of  bacteria and into yeast. I was doing gene regulation in yeast, 
and then, I moved from there into functional genomics. Now I’m 
doing work that’s between functional genomics and translation. 
The techniques I’ve used have changed. I used to do much more 
biochemistry, and now I do a much stronger component of  mo-
lecular biology and genetics. 

MXU��$UH�WKHUH�DQ\�URDGEORFNV�WKDW�\RX�KDYH�IDFHG"�

Grayhack: There are huge roadblocks. There are times when what 
you’re doing doesn’t work and you have to rethink yourself. Some-
times you have to go a different way than you might have thought, 
DQG�ÀQG�VRPHWKLQJ�WR�GR�LQ�WKHUH�WKDW�ZRUNV��

MXU��<RX�PHQWLRQHG�HDUOLHU�WKDW�\RX�ZHUH�SDUW�RI �ÀYH�FKHPLVWU\�VWXGHQWV��
ZDV�WKDW�KDUG�IRU�\RX"�

Grayhack: That was actually easy. The Biology department had a 
lot more students. I had actually taken college chemistry and never 
taken any high school chemistry, and when I went into it, the pro-
IHVVRU�VDLG�WKDW�WKH�ODVW�ÀYH�VWXGHQWV�ZKR�GLG�WKLV�IDLOHG�LW��+H�VDLG�
that if  you get into any trouble and don’t understand the lecture, 
come in and ask me. And I did that. And I understood it all, but 
that kind of  attention was really good. And in graduate school, 
there was one other woman in my class. So, I wasn’t completely 
alone. I didn’t really encounter any sexism in graduate school or as a 
SRVW�GRF��,�GLG�RQ�WKH�MRE�PDUNHW³WKDW�ZDV�WKH�ÀUVW�WLPH³LQ�WKDW�
somebody said, “Our wives are good biologists, but we husbands 
have the jobs.” I’ve never quite forgotten that. 

MXU��'R�\RX�KDYH�DQ\�DGYLFH�IRU�VWXGHQWV�ZKR�DUH�SXUVXLQJ�VRPHWKLQJ�
VLPLODU�WR�ZKDW�\RX�DUH�GRLQJ"�

Grayhack: I think students and all young people should do what 
they love to do, but the other part to that is that you don’t always 
know what that is. So, in the end, you pick something and try it, and 
you can’t be afraid to pick. And if  you pick something that’s not 
right for you, don’t be afraid to change. My dad told me that you’re 
going to spend a lot of  your life working, so you have to like it. 
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