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McMahon and Melton therefore resolved to create new human
stem-cell lines that would be easy to break up and disperse
(using a topical enzyme), that had no bias to become a particular
tissue, and could be grown in the presence of antibiotics. And in
contrast to the “presidential” cell lines that now cost as much as
$5,000 apiece, they decided to distribute their cell lines free to any
qualified researcher. The Howard Hughes Medical Institute
funded their proposal, and McMahon helped design a fully self-
contained, Harvard-donated laboratory to ensure that there

would be no violation of federal funding rules. But his key
contribution, he says, was realizing that the best person
to create the new cell lines was “the person who had done
most of the derivation of new embryo stem-cell lines in
my own lab, and that just happened to be my wife”—sta!
scientist Jill McMahon.

Together with Douglas Powers, chief scientific o"cer
of the private fertility clinic Boston IVF (which pro-
vided the frozen embryos and helped set up the embry-
ology culture lab), Jill McMahon worked part-time
with Melton’s group for a year and a half, starting in
2001. They began with 344 frozen embryos, most just 6
to 12 cells each, all donated knowingly for research by
couples who had ended treatment and had already indi-
cated that their remaining embryos should be dis-
carded. The group’s work culminated in the announce-
ment this spring that 17 new stem-cell lines were
available, more than doubling the supply then available
to U.S. scientists and prompting more than 300 re-
quests for the cells so far.

Transp lant  Therapy:  The Way Forward
Given good tools like these cell lines, how might scientists use
them to pursue clinical applications? There is more than one path
to a cure for any disease, and that is perhaps especially true
within the field of stem-cell research. The approach most widely
discussed in the press is that of tissue transplant. Bone-marrow
and organ transplants make that approach easy to explain and
understand. But can it work?

New technologies create controversy. They challenge our
thinking, leading to debate and concern. When recombi-
nant DNA was discovered, the city of Cambridge banned

all work with the new technology. Already, human embryonic
stem-cell research has compelled a group of Harvard alumni,
students, faculty, and sta! members to write to Harvard presi-
dent Lawrence H. Summers, protesting research that destroys
“nascent human life.”

Because human embryonic stem-cell research raises ethical
issues, University provost Steven E. Hyman has created a new
committee chaired by Cabot professor of biology Richard
Losick, charged exclusively with reviewing such research. “We
really have to be thinking very deeply about the ethical implica-
tions of the new science and the new medicine,” says Hyman.

“Our starting point is academic freedom,” says Losick—“that a
professor has the prerogative to pursue lines of research that may
be controversial or unpopular.” But professors are not free to pur-
sue any kind of research they may be interested in. Research in-
volving human subjects, for example, faces scrutiny by the inter-
nal review board of the institution where it is carried out.

What standards come into play? “Our goal,” says Losick, “is to
review the research to see if something being proposed would
clearly fall in a realm many people would agree is unethical.” It is

not “the committee’s mandate to try and weigh [societal]
benefits against the ethics of the science. Universities allow con-
troversial research without regard to whether or not it will
prove [beneficial] to society. It’s the nature of basic research that
we often don’t know if it will turn out to have an impact that
will benefit society or not, so it’s a freedom of inquiry issue.” 

In that spirit, the committee has approved experimental
cloning for biomedical research that involves growing embryonic
stem cells both in vitro and in a host embryo such as a chicken, in
order to observe how the cells di!erentiate in response to molec-
ular signals, which are highly conserved across species. “We
talked quite a bit about that,” Losick notes. “In the end, we de-
cided that the possibility [of creating] a chimeric chicken [with]
a human brain—you know, Chicken Little, so to speak—was so
remote that this wasn’t a reason to prohibit the experiments.”

At the other extreme, says Losick, “Suppose someone pro-
posed taking a chimpanzee, which is much more closely related
to a human being than a chicken is, and creating a chimera in
which human embryonic stem cells were introduced into an
early stage of development of the chimp, and some of those cells
found their way into the brain of the adult chimp that arose from
this hybrid embryo. Suppose 1 percent of the neurons in the
chimp were of human origin, would that raise significant ethical
issues? If everyone agreed that 1 percent didn’t, well, what if it
was 30 percent? What if it was 51 percent? You can imagine a
wide range of activities, some of which the committee feels are
appropriate kinds of experiments to go on at a university, and
other extremes that raise deep ethical issues that would require
much discussion and very well may not be appropriate.”

Transgenic mice, or mice to
which a gene has been added (in
this case, one that expresses a
particular fluorescent protein),
allow study of bone precursor
cells during development. The
gene can be turned off with a
drug. At left, a mouse without
the drug, and at right, one with
the drug. Transgenes similarly
allow visualization of internal
structures in the developing
mouse. Andrew McMahon’s 

lab studies pre-
cursor cells 
in mouse mod-
els with a par-
ticular focus on
the develop-
ment of the 
kidney in mouse
embryos, such
as those at left.

Academic Freedom 
and Ethical Limits
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