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Figure 15.

Time does not permit me to describe many of the animal models that we have 
since made using gene targeting in ES cells, with the help of our PCR meth-
od of detecting the diagnostic recombinant fragment (Kim and Smithies, 
1988), together with the powerful positive-negative selection method devised 
by Mario’s group in 1988, as a “general approach for producing mice of any 
desired genotype” (Mansour et al., 1988). But I can highlight some of them. 

Bev Koller, as a post doctoral fellow in my laboratory, was the first to make 
a mouse model of cystic fibrosis, the most common single gene defect in 
Caucasians. (Figure 16) (Koller et al., 1991; Snouwaert et al., 1992). 

Figure 16.
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Nobuyo Maeda and her colleagues made a mouse model of atherosclerosis 
(Zhang et al., 1992) that became a best-seller at Jackson Laboratories; it is 
an inspiring model of this genetically complex human disease that causes 
around 30% of deaths in advanced societies. (Figure 17). 

Figure 17.

John Krege led me into a very productive investigation of genetic factors im-
portant in another very common disease – high blood pressure (Krege et al., 
1997; Smithies, 2005). For this work we used a computerized blood pressure 
measuring apparatus made by John Rogers, who was at that time one of my 
glider pilot students (Krege et al., 1995). I chose him to make the new ma-
chine (Figure 18) because he had told me about a computerized device that 
he had designed and built to detect the stones left in pitted cherries, which 
cause lost teeth in the eaters and lawsuits against the suppliers!
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Figure 18.

Marshall Edgell helped me to use a different sort of mouse in computer sim-
ulations that explored how genetic factors influence blood pressure (Figure 
19) (Smithies et al., 2000). 

Figure 19.

Devising these and other simulations has helped me to uncover unexpect-
ed relationships and has stimulated ideas that I might not have had without 
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this work. In saying this, I stress that the greatest value of these relatively 
simple computer simulations does not stem from their ability to replicate 
experimental data, or even make predictions; rather it comes from forcing 
one to clarify which elements in a complex system are most critical, and how 
these elements integrate into a logically consistent whole. [“Students, try a 
simulation yourself; suitable generic programs for model building are available (for 
example Stella®) that you can use without being a computer expert”.]

Before closing, I want to mention a previous visit to the Karolinska Institutet 
on September 6th, 2002. During that visit, I heard Dr. Karl Tryggvason, who 
is here today, give a fascinating talk on how the kidney separates large 
molecules from small molecules. But I didn’t quite agree with him. And so 
afterwards, in the corridor, I asked him “Why doesn’t it clog?” His response 
was “That’s a good question!” which is the one most of us give when we 
don’t have an answer. Suddenly I thought that I already knew the answer, as 
a result of having recently written a scientific memoir of my undergraduate 
tutor, thesis advisor, and lifelong friend, A. G. (“Sandy”) Ogston (Smithies, 
1999). In one of his papers, Sandy had derived an elegantly simple equation 
[f = e π(R+r)2n ] that very accurately describes the behavior in gels of molecules 
of different sizes (Ogston, 1958). So, on my return to North Carolina, I wrote 
a brief communication on the topic and sent it to Nature (Figure 20). 

Figure 20.

It was rejected, I’m glad to say, because this caused me to write a better paper 
that described not only my hypothesis, but also a computer simulation of this 
aspect of kidney function [“Another simulation, students!”], and some testable 
predictions based on these ideas (Smithies, 2003). My personal scientific 
efforts are currently directed towards testing the predictions. And the last 
pages that I turn for you (Figure 21) illustrate the sequencing of a DNA con-
struct made to implement this work.
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Figure 21.

 
[“At 82 it is still possible to work at the weekends!”] 
 
 What’s on the next page? 

  I don’t know!! 

 But that’s what makes science exciting!!!
 

Finally, in closing, I emphasize the importance of choosing a branch of sci-
ence that makes your everyday work enjoyable, as mine has been. [“Students: 
when it was not, I changed it!”] I also emphasize the importance for a scientist 
to have other interests for diversion (mine is still flying) when science is 
being fickle. A happy relationship (mine is with my wife Nobuyo Maeda) 
can also be a source of comfort at such times – and can provide a captive 
audience with whom to share science’s much less frequent times of bliss. 
Scientific happiness is in sharing ideas and the daily excitement of new re-
sults with students, colleagues and other scientists. My adviser, Sandy Ogston, 
had it right when he summarized his view of our discipline. His words are the 
theme of my visit to Sweden. They capture better than I can what it means to 
spend a life doing science.

“For science is more than the search for truth, more than a challenging 
game, more than a profession. It is a life that a diversity of people lead to-
gether, in the closest proximity, a school for social living. We are members 
one of another.” 

A. G. Ogston
Australian Biochemical Society Annual Lecture
August 1970, Search, Vol. 1, No. 2, 60-63.
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