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TheNewMan

Se-JinLee and Lee Sweeney know how to stop
musculardystrophy. That's great, you say, but what
does it have todo with me?Well, theirwork canalso
curtail the destructive power of cancerand obesitg
and, yes, evenold age. Interested? [By Tom Junod]

YOU REMEMBER THE MICE. They
were pretty big news when pictures
of them went around the world, what
was it, seven years ago? Mighty mice,
they were called. And indeed, they
didn’t look like the fruits of sober sci-
entific inquiry so much as they did

BIOENGINEERING

the figments of some fervid comic-
book imagination out to create mice

capable of redressing the insult of be-
ing, well, mice. They were mice with really
big muscles. They seemed unfortunate, in
their way, saddled by their creators with lu-
dicrous baggage when they had no say in the
matter. Whoever heard of mice with really
big muscles?

They were so extreme that you'd be for-
given for thinking that they wouldn’t have
any application for humanity—for thinking
that they had nothing to do with you.

ACTUALLY, THERE WERE two groups of
mice. The first was revealed to the world in
1997, the second in 1998. The first was the
product of the deletion of a gene, the sec-
ond the product of an addition. The gene
that was deleted in the first group was the
gene for a protein called myostatin, which
inhibits the growth of muscle tissue; the
gene that was added in the second group
was the gene for IGF-I (insulin-like growth
factor), which stimulates muscle growth. It
is thought now that myostatin and IGF-1
work in tandem to keep muscle cells in the
yoke of some homeostatic balance. Or,
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rather, that they work in opposition to each
other . .. that myostatin is an antagonist to
IGF-1... that they are the yin and yang of
muscle growth.

The scientist responsible for the myo-
statin mice was Se-Jin Lee, a geneticist at
Johns Hopkins. The scientist responsible
for the IGF-I mice was Lee Sweeney, a
physiologist at the University of Pennsyl-
vania working in concert with a scientist at
Harvard. In their way, they are as different
from each other as their mice are—and as
different as their respective ways of arriv-
ing at their preferred methods of genetic
manipulation. Dr. Lee arrived at his mighty
mice almost by accident, and Dr. Sweeney
because he had energized his will to pur-
sue the very specific possibility that IGF-1
could reverse the wasting of muscle caused
by old age. Dr. Lee was shocked by what he
had created; the only thing that surprised
Dr. Sweeney was how well the intervention
worked—how complete it was. Of the two,
Dr. Lee is the cautious one, modest not on-
ly about his accomplishments but about
the biotechnological possibilities his ac-
complishments raise. When asked if he has
ever contemplated manipulating his own
myostatin to combat the muscle wasting
that comes with old age, he answers, “Well,
my muscle is pretty wasted to start with, so
I never really thought about it.” Dr.
Sweeney, by comparison, is openly ambi-
tious and frenetically ener-

getic, with an impossible trav- ) ) )
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el schedule and collaborators on nearly
every front of the war to combat disease by
enhancing muscle. He’s a zealot in a cause
that takes on overtones ideological as well
as medical. When he testified about the
implications of his work to the President’s
Council on Bioethics, he was approached
by a member of the council who suggested
that, for his part, he’d be happy to be sitting
in a wheelchair when he’s ninety. “And
when I'm ninety, I'll be happy to push,” Dr.
Sweeney said.

Dr. Lee was thirty-eight when the world
found out about his mice. He’s forty-six
now. Dr. Sweeney was forty-five when the
world found out about his mice. He’s fifty-
one now. They’re both relatively young
men who have been remarkably produc-
tive as scientists. Sure, they started with
mice. But they have no intention of stop-
ping with mice. Indeed, for all their differ-
ences in personality and style, Dr. Lee and
Dr. Sweeney are once again ending up in
the same place. Because their work has the
potential to be elective as well as neces-
sary, and vice versa, they’re the guys who
will prove that the biotechnological revo-
lution will not be about mice for long. It
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will be like all great societal changes. It’s
not about you, until one day it is.

HUMAN BEINGS LIVE in a biological mo-
ment as well as a historical one. That’s
nothing more than a truism—as true, say,
three thousand years ago as it is now. But
the human beings alive in the year of Our
Lord 2004 have the advantage of livingina
moment that is as much a biological mo-
ment as it is a historical one—a moment
that history may remember, and judge, for
its biology more than for its history, terror-
ism notwithstanding.

Simply put, humanity has, for the millen-
nia of its checkered existence, been living
in, and at the mercy of, biological time—that
is, the vast temporalities necessary for na-
ture to further evolution. The mutations we
suffer from and sometimes profit by are not
of human design. Until now. Because now
our ancient and honorable and stumbling
and painstaking and agonized inquiry into
the origins and nature of our biological exis-
tence has finally yielded the possibility of
going beyond understanding to interven-
tion. Evolution’s timeline is ceding to our
timeline, for if biological time has the ad-

Jin Lee, with mice like those that allowed him to discover
myostatin's role in muscle growth. ABOVE: Dr. Lee Sweeney, who works on
many fronts to combat the depredations of muscular dystrophy and aging

vantage of unfolding exactly as it must, in
utter indifference to human wishes, then
the human timeline has the advantage of
continual acceleration, in answer to our
wishes. Human change is simply not as pa-
tient as biological evolution, and our impa-
tience is starting to bear its first fruits.

CONSIDER HOW LONG it took humanity to
figure out the structure of DNA and then
how quickly after that humanity mapped its
own genome.

Or consider myostatin. It is an evolution-
ary success story, although its success is
counterintuitive, You would think that the
gene that creates a protein that does noth-
ing but make muscles smaller would have
been winnowed out by the ruthless machine
of natural selection a few million years ago.
But the gene for myostatin is everywhere
and in nearly everything. It’s in chickens,
mice, cows, humans. And not only that, it’s
pretty much the same, in both form and
function, in chickens, mice, cows, humans.
It’s highly conserved, which means that it
does something very important—in this
case, preventing muscles from chewing up
so many calories that the body’s other or-
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gans and tissues starve to
death.

And yet humans didn’t know
that myostatin existed until
1992, when Se-Jin Lee discov-
ered it. Well, isolated it in his
lab. He didn’t know what it did.
He didn’t even have a name for
it. He called it GDF-8 to distin-
guish it from the other genes
he’d cloned. He had about thir-
teen of them, and he didn’t
know what they did, either. So
what he did was conceive lit-
ters of mice in which the genes
he’d cloned were deleted, or
“knocked out,” and waited to
see what happened. The mice
born without GDF-1? They
were mirror images of normal
mice, with the organs that were
supposed to be on the right on
the left, and vice versa. They
died. The mice born without
GDF-11? They were born with
eighteen pairs of ribs instead of
thirteen, and some were later born with four
arms. They died, too. The mice born without
GDF-8, though, were the mighty mice. They
didn’t die. They were normal in every way
except in the extent of their musculature
and the paucity of their body fat. They were
simply advantaged, biologically speaking, by
what Dr. Lee had taken out. Se-Jin Lee had
discovered both myostatin and its function,
and when he concluded the paper reporting
his lab’s findings with the phrase “we will
hereafter refer to GDF-8 as myostatin,” he
coined a brand-new word for good measure.

That was 1997. Right away, Dr. Lee started
advertising in muscle magazines, asking
bodybuilders to send him blood samples. He
was sure that he would find a human being
with the same myostatin mutation he had en-
gineered in his mice. He didn’t—or hasn’t
yet—and not from a shortage of bodybuilders
eager to account for the miracle of their own
development. Nature apparently really likes
myostatin, so he put the project aside. Then in
the spring of 2003, he received a call from a pe-
diatric neurologist in Berlin named Markus
Schuelke. He told Dr. Lee about a little boy he
had been called to observe in the neonatal
ward of Berlin’s Charité hospital. The boy had
been jittery at birth, so there was concern that

he was epileptic. His muscles ) ) )

were extremely large and well-
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JOSE HERNANDEZ-
REBOLLAR is placing the
ability to speak directly in the
hands of those who can't—
the estimated one to two
million people who rely on
American Sign Language to
communicate. His sensor-
studded AcceleGlove is a
wearable device that converts
hand and finger signals into
words that can either be heard
from a loudspeaker or read
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ndndez-Rebollar has re-
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bly as soon as next summer.
~MIGUEL SYJuco

DECEMBER 2004 ESQuIRe 209



defined, so there was concern that he might
have a muscle disease that would have made
them fibrotic, like Duchenne muscular dys-
trophy. As it turned out, Dr. Schuelke had se-
quenced the boy’s DNA and found mutations
in the gene for myostatin that canceled myo-
statin’s limiting hold on the boy’s muscles.
Dr. Schuelke sent the sequence to Dr. Lee,
who confirmed that the gene produced no
myostatin. He also sent the boy’s blood to
Wyeth Pharmaceuticals, which had retained
the rights to all “human therapeutics” de-
rived from Dr. Lee’s myostatin work. Wyeth
confirmed that the boy’s blood was entirely

therapy. It leaves your genes alone. It al-
lows them to produce all the myostatin pro-
tein they’re capable of producing. What
MYO0-029 does is locate and attack the myo-
statin protein itself in your blood. It was de-
veloped by Wyeth to answer the first big
question about myostatin’s clinical
significance. Se-Jin Lee demonstrated that
without the impediment of myostatin, mice
with muscular dystrophy don’t get as weak
and mice engineered for obesity don’t get
as fat. But his mice were genetically engi-
neered to lack myostatin from conception,
and the genetic engineering of embryos is,

We are probably the last human be-

48 ings who do not control our own
biological destiny—the last peopleinthe
history of our species connected to our
forebears by acommon helplessness.

myostatin free, and in the summer of 2004
news of the overly muscled boy’s existence
went around the world, much as news of Dr.
Lee’s mice had back in 1997.

It had taken humans the full duration of
their existence on earth to chance upon
nature’s plan to inhibit muscle growth. It
then took less than six years for humans to
begin deciding whether they wanted their
muscle growth inhibited. Now, as a spokes-
man for Wyeth said, “there is more evi-
dence for the hypothesis,” the hypothesis
being that humans might benefit from
myostatin suppression. The boy, though, is
more than just evidence. He’s a harbinger
of sorts, the bridge between one biological
era and another, between the epoch of
spontaneous mutation and the new age of
mutation wrought by human hand. He
doesn’t represent nature’s validation of a
method; he is nature’s validation of hu-
mankind’s new design.

IF YOU WANT IT NOW, you can get it. You
can get your myostatin inhibited. Of
course, it helps if you’re willing to be a
guinea pig, which means it helps if you're a
student at a university attached to the
medical centers where Wyeth is running
its first trials of the human antibody it calls
MYO0-029. This is the first drug that targets
myostatin. It has nothing to do with gene
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in his words, “off the table” for humans.

What Wyeth proved was that myostatin
didn’t have to be engineered out of a mouse
for a mouse to benefit from its absence. It
supplied a University of Pennsylvania sci-
entist named Tejvir Khurana with its anti-
body, and when Khurana injected the anti-
body into mice with muscular dystrophy,
he achieved results as promising as Lee’s.

Now Wyeth is testing MY0-029 in hu-
man volunteers. The testing is in Phase I,
which means that the volunteers are
healthy and that MYO-029 is being tested
for toxicity rather than effectiveness. Not
until testing enters Phase 1T will Wyeth be
expected to show that the MYO-029 works
on victims of muscular dystrophy.

Still, Wyeth’s participation in a Phase I
trial means that someone out there knows
what myostatin inhibition feels like. It
means that someone has already gotten big
muscles from it, because, as Lee Sweeney—
who keeps a shrewd eye on all potential
commercial applications of muscle-en-
hancement technology—says, “If that hasn’t
happened, then it doesn’t work.”

What does even provisional freedom from
myostatin feel like? Is its impact steroidal,
without the dark shadings and the testicular
backlash? Does it feel . . . good? Wyeth won’t
say. Like most pharmaceutical companies in
the first stages of testing a promising com-

SELECTIVE BREEDING of “double-muscled” cattle,
like the Belgian Blue above, has yielded a genetic
mutation similar to that of Dr. Lee's “mighty mice.”

pound, it won’t allow its scientists to do in-
terviews, and its spokesman is extremely
tight-lipped. The only elaboration the com-
pany volunteers is that MYO-029 is deliv-
ered intravenously, which means it’s nota
pill, not yet, although muscle enhancement
that comes in pill form is the Holy Grail of
biotech companies like Wyeth. So right now
you’ll have to give up a vein. You’'ll have to sit
there while the bag empties into you. How
many times? Well, after four doses, delivered
over four weeks, the mice at Penn showed
changes that were visible to the eye, and at
the end of three months, they exhibited a 25
to 30 percent increase in muscle mass. Of
course, they were all sacrificed to science be-
fore they got the opportunity to enjoy their
new physiques. Humans, though, will have
the opportunity to make some decisions.
MYO0-029 is a drug made by a drug company.
It doesn’t change your body permanently;
you'll have to keep taking it for it to keep
working. If you have muscular dystrophy,
you'll keep taking it. If your cancer has con-
spired to degrade your musculature, you’ll
keep taking it. If you’re getting old, or getting
fat ... well, right now, the only human being
known to be myostatin free is a five-year-old
boy in Germany. He’s not talking. But his
doctor is. When Dr. Schuelke first did an ul-
trasound of the boy’s muscles, he expected
to find abnormalities. Instead, what he
found was a baby who had twice the muscle
mass and half the fat of “normal” babies. A
baby who was, in Dr. Schuelke’s words,
“twice as normal.”

How many times will you keep on coming
back to be twice as normal?

THE INHIBITION OF MYOSTATIN can’t cure
disease, because myostatin itself does not
cause disease. The best that can be hoped
for is that it strengthens the weak—that it
keeps kids with muscular dystrophy func-
tioning until a cure can be developed. But
you have to understand what this rather
conditional hope means to those kids and
their families: something. As opposed to
what they have typically had for the entire
duration of the human species: nothing.

It is the other reason why this is all hap-
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pening, why you will almost certainly gain
the power to keep your muscles from de-
caying before you die: because the power is
being developed to help those who are dy-
ing much faster. On the one hand, there are
those who are terrified by the continual ac-
celeration of human biological inquiry; on
the other, there are those who are terrified
by its deliberateness—by the terrible fact
that it cannot accelerate as fast as the suffer-
ing of their children.

TEN YEARS AGO, Lee Sweeney had noth-
ing. He told Pat Furlong that, and she still
wouldn’t leave his office. She wasn’t used
to scientists telling her to get out of their
offices. She had two boys who were dying
of Duchenne muscular dystrophy; she was
head of Parent Project Muscular Dystro-
phy; she—or her organization—had money
to spend. Those facts alone usually allowed
her to stay awhile, even though half the
time she’d come uninvited. That’s what
she was doing in those desperate days:
telling security guards at medical libraries

that she was a doctor so that she could
sneak in and read the literature; visiting
the offices of any scientist whose work
seemed to have a bearing on Duchenne,
which of all the muscular dystrophies is
the most common and the most cata-
strophic; promising them money if they
promised something that would help. Most
of them took it, or tried to, telling her how
close they were to a cure. Dr. Sweenéy told
her that he had nothing, that he would have
nothing, that a cure was twenty years away.

“I have money,” she said.

“I don’t want your money. I want you to
getout.”

“Butmysons...”

“Look, if you really want to help your boys,
go home and have them checked for heart ab-
normalities. That’s what’s going to kill them.”

She left, and after lying down on the floor
of abathroom at the University of Pennsyl-
vania and weeping for three hours, she
went home and asked her sons’ doctor to
check their hearts. There’s nothing wrong
with their hearts, he said. Check, she said.

IT MAY SOUND LIKE the mythical flubber, but Metal Rubber

is as real as it is revolutionary. Developed by NanoSonic of
Blacksburg, Virginia, the mouse-pad-like substance is infused

with metal on the nano level. So while it can be stretched and
twisted like a rubber band, it retains nearly all the conductivity
of metal. Metal Rubber is being developed for use within artifi-
cial muscles, “smart clothes,” and flexible electronics, and
Lockheed Martin is experimenting with it in the fabrication of

airplane wings that would be able to morph subtly in flight for
—MIGUEL SYJUCO

better aerodynamic efficiency.

ILLUSTRATION BY YI FENG

Within two years, both her sons were
dead of heart abnormalities. Patrick was
fifteen. Christopher was seventeen. She
called Dr. Sweeney back and thanked him
for his honesty—for being, in fact, the only
scientist who told her the truth. He was
impressed, because most people who
watch their sons die of Duchenne want
nothing more to do with the disease. But
now Pat Furlong was talking about saving the
next generation of boys with Duchenne.
We've lost this generation, she said. The
boys who are just being diagnosed now, the
ones who are four and five, those are the ones
we have to do something for. But they don’t
have twenty years. They don’t even have ten.

“All right,” he said. “But you have to grow
up. If you’re going to do this, you have to ed-
ucate yourself. You can’t allow yourself to
get taken advantage of. . . .”

It wasn’t that Dr. Sweeney was averse to
putting personal causes at the heart of his
research. His own scientific interest at
the time was not in Duchenne muscular dys-
trophy but rather in [continued on page 232)
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[continued from page 150] I'm doing it, I'm
just doing it. It’s got nothing to do with un-
happy. I've never been unhappy a day in my
life. I do things because I do them, you know?”

“All right,” I said.

“It’s like the other day, I was pounding
nails. And that’s all I was doing. I was putting
a nail into wood over and over again. After
about an hour of this, Pat says he needs a
hand with something. I don’t know what; I
don’t remember. What I do remember is that
I didn’t want to stop hammering. I liked what
I was doing. You think, There must be some-
thing about the rhythm, or the weight of the
hammer, or the give of the nail as it enters the
wood. But it wasn’t any of those things. It was
the thingitself. You hear me?”

“I hear you,” I said.

“I mean that I hammered, I wanted to
hammer, and that I didn’t want to do anything
but hammer. Hammering, smoking ciga-
rettes, smoking dope, cocaine, chicken and
broccoli. They're all the same as far as I'm con-
cerned.”

“All the same what?” I asked.

“A continuum, I guess.”

“What does that mean?”

“Easy now,” said my brother in alow tone.
It reminded me he could still kick my ass, that
he could always still kick my ass.

We went inside and ate dinner. The chick-
en was delicious. I was lucky to have it, I know.
Everybody in the world should be so lucky. A
chicken in every pot. Chicken and happi-
ness for everyone, everywhere.

By ten o'clock, | was back on the train.

There wasn’t much left of the day, and I still
wasn’t very happy. I don’t know, maybe a
4.8. 1 blamed the low number on the fact
that I hadn’t done much good. Dinner with my
family—fine—but what had I done? I'd gotten
stoned with my brother. I'd washed a couple
of dishes.

1 called Sara to apologize for not inviting her
home.

I said, “I’'m an idiot. You knew you were in-
vited to dinner, right?”

“That’s okay,” she said.

“But you know that if you wanted to come,
you could have come.”

“Yeah, no, I know.”

“It makes sense that you'd meet my family.”

“Yeah, that probably makes sense,” she
said. And there was something sad in Sara’s
voice that I hadn’t heard in a long time, and
I wished that I wasn’t such a fucking idiot,
and I wished I knew what to say. My happy
number sunk further.

“Are you okay?” I asked.

“I'm fine,” Sara said.

“Are you happy?”

“Idon’t know. Are you happy?

“Idon’t know,” I said.

I was happy that she hadn’t come home
with me. We'd be breaking up soon anyway.
I gave us another month. Maybe two. She’d
find out about me and Katherine. I'd find
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out about her and Mario. She’d find out that
I cared for nothing so much as myself. I'd tell
her this was true and that I was ashamed. We'd
break up, because what was the alternative?
We'd break up because that is what we do.

The conductor collected our tickets. 1
played a game in which I ranked my happi-
ness relative to the other passengers’. I'd
been playing this game since high school
and had never finished first or last. Although
once, maybe the summer between high school
and college, I climbed all the way to second
place, only to remain stalled there behind a
sleeping Caribbean woman with thick arms
and abeautiful purple dress. This woman slept
so deeply, like a large child, and to sleep like
that in spite of the herk and jerk of the train,
I reasoned, could only be the result of some
heavy-duty happiness.

I never slept on the train. I stared out the
window instead. I stared at my fellow pas-
sengers and stared at my hands and thought
in circles about how I was going to improve.

Or maybe I wouldn’t. Maybe there was no
improving. Maybe some lives just moved nat-
urally toward the middle, sought out the high
fives, the low to mid sixes. Okay but mostly un-
happy. Or happy but never happiest.

Butif I wasn’t and would never be first, at
least I wasn’t last, and as I looked around the
train I told myself to be grateful. Because if the
lovely Caribbean matrons rode my train, so
did the fifty-year-old bachelors, the ones in the
pilly dress shirts with the bloodshot eyes
and the bad comb-overs, and I knew I had rea-
sons to be grateful. The world was stuffed full
with lonely men. The world was packed to
bursting with skinny mothers and skinny
kids with guns.

But I had to remind myself to see them. So
I told myself to look, like, Look, you moth-
erfucker, get your head out of your ass and
look at that one. Look at that woman right
there—the one with the mangled finger-
nails and the caved-in face. Look at her
clothes folded into Love bags and her hands
trembling atop her knees. Look. Because she
is here, too. She rides the same train. And so
does that fourteen-year-old with the pissed-
off acne and the spike through his lips, and
this kid, ass-raped, ass-faced, he knows
nothing but suffering and its absence, and he
is here, too, and you might think of how you
might serve him.

But you won’t because it’s late and your
belly is full of chicken and you are tired
and you are a total fucking idiot. You are a
waste of time. You should be grateful, I told
myself; you should be more than that. You
should be so much more than what you are,
and you should have started today. You
were supposed to have started today, and
now this day is done.

The train went underground. I wondered
whether I'd take the subway or a cab back to
my apartment. I wondered if Sara might
want to get adrink. I hoped it hadn’t started
torain. In the blackened window, I could see
myself clearly. I was trying to figure out if I
should get a haircut. 1

TheNewMan

[continued from page 211] gene therapy for
the elderly, and it was motivated by the ex-
perience of watching his grandmother lose
muscle and mobility until she was mind-
trapped in a body that could no longer walk
or perform any of the functions that brought
her peace and pleasure. What he was averse
to, however, was the idea of pursuing half
measures—something less than a cure—in or-
der to palliate the desperation of parents
who were watching time run out on their sons.
“God forbid, if someone should put a dying kid
in front of me,” he says now, quoting his con-
cerns back then. “I'll lose my objectivity. . . .”

He has talked to the parents of a lot of dy-
ing kids since then, and he has seen alot of
kids die. He had nothingto offer to the gen-
eration that Pat Furlong wanted to save,
and so the genetic mutations they were
born with still took their inevitable course:
Their genes still didn’t produce the dys-
trophin protein their muscles needed to
absorb the shocks of movement, the shocks
still inflicted damage that can’t be repaired,
damaged muscle cells were still taken over
by fiber and fat. The boys still began falling
at four or five and still began losing their abil-
ity to walk by the time they were ten.
Although they tended not to die as early as
Pat Furlong’s sons did, they are now in
wheelchairs if they are in their midteens, or
on ventilators.

It is the next generation—the generation
of boys being diagnosed with Duchenne
right now—that stands to benefit most from
Dr. Sweeney’s ardent pursuit of the necessary
half measure, his determination to offer
something instead of nothing. In the spring,
a compound he developed with a small
biotech company called PTC Therapeutics
will enter clinical trials; it stops the dys-
trophin gene from prematurely stopping
the production of the dystrophin protein
and offers the chance of something like a cure
for about 15 to 20 percent of the boys with
Duchenne as well as kids with genetic dis-
eases like cystic fibrosis. He is also plan-
ning to test a kind of therapy best known for
use in cancer and AIDS patients—protease
inhibitors—in boys with Duchenne, because
protease inhibitors have shown the potential
to slow muscle damage to such an extent that
Dr. Sweeney has seen the potential for their
use in preventing muscle atrophy in every-
one from people who are bedridden to as-
tronauts on a manned mission to Mars. And
although he dedicated the paper that made
his name in scientific circles back in 1998—
the paper reporting the success of IGF-1in
restoring muscle in elderly mice—to his
grandmother, he has since devoted himself
to finding ways of using IGF-I in gene
therapy, primarily with muscular dystro-
phy in mind. Indeed, he has gone from
kicking Pat Furlong out of his office to serv-
ing on scientific-review boards for both the
Muscular Dystrophy Association and the
Parent Project.




And because he has seen what his thera-
pies can accomplish for victims of disease as
well as victims of the natural biological
timetable, he was amazed when he wrote a
story on muscle enhancement for Scientific
American and the editors insisted he make
ita story about gene doping in sports.

You'll probably be able to get it on the
black market soon. You'll probably be able
to get itin Mexico or Belgium or any of the
other places where sports doping has be-
come a popular science. And we're not talk-
ing about muscle-enhancing antibodies, ei-
ther; we’re not talking about protease
inhibitors, although they may well come
into common use to allay muscle loss re-
sulting from injury. We're not talking about
drugs atall or anything that’s detectable in
a blood test. We're talking about the real
thing—gene therapy.

Of course, it’s been talked about for a
long time—so long, in fact, that you might
think it doesn’t work. Didn’t somebody die
from it a while back? Somebody did, at the
University of Pennsylvania, in 1999. His
name was Jesse Gelsinger, and he had a fa-
tal immune reaction to the virus that vec-
tored the foreign gene into his body. Since
then, there has been a different virus de-
veloped for what is called the “delivery” of
the therapeutic agent, and though many
scientists—including Dr. Sweeney—are
working to improve the process, it still pre-
sents formidable difficulties.

It’s strange, then, that not only might
there be a way to get around some of the
problems but that it turns out to be kind of
easy. The trick in gene therapy is getting the
targeted cells to absorb the new gene into
their own machinery, which is why viruses,
so adroitat cellular invasion, have been the
vector of choice. Last summer, however,
Jon Wolff and his colleagues at the Uni-
versity of Wisconsin published a paper that
offered “a facile nonviral method for deliv-
ering genes . . . to skeletal muscle of mam-
malian limbs,” and what Dr. Wolff did was
facile indeed. Instead of pinpointing cells
with viruses, he tied off limbs with a blood-
pressure collar and poured naked DNA in-
to a vein. That’s it. The DNA was for dys-
trophin, the missing protein in Duchenne
muscular dystrophy, and up to 30 percent of
the targeted muscle cells absorbed and ex-
pressed it. The results were the same in
mice, dogs, and monkeys. It is not a method
that can be used right now in torso muscles,
so it will not be able to get boys with
Duchenne up and walking. But it could be
used to cancel myostatin genes, and Dr.
Sweeney has already contacted Dr. Wolff
about the method’s particular promise for
pumping up limbs with IGF-1.

Dr. Wolff and Dr. Sweeney agree that if
gene therapy goes to the black market, the
naked-DNA method could be the preferred
means of delivery, not just because it is so
easy but because it is so cheap. Viruses are
expensive, but you can mix up vats of DNA

fora fraction of the cost. “I've been waiting
for this for twenty years,” Wolff says. “I
never thought it would be this easy.”

Okay: Biotechnology is here. The changes
it might effect are not, at least by the stan-
dards of a German boy, unnatural. They
might be casier to implement on the human
organism than previously thought. Cheaper,
too. Sounds promising, right? Wrong. Lee
Sweeney has encountered a reflexive re-
sistance spoken in the name of human pu-
rity by people who endorse the application
of his work to muscular-dystrophy patients.
Strangers have asked him to stop. They’ve
said, “How can you keep doing what you're
doing, knowing what it’s going to do to the
Olympics?”

Richard Pound, head of the World Anti-
Doping Agency has asked him to tag the
genes for IGF-1 with some kind of marker so
that WADA could find out who's using gene
therapy to cheat. Leon Kass, chairman of the
President’s Council on Bioethics, has spelled
out his eloquent philosophical concerns
about the consequences of elective biotech-
nological enhancement, based on what he
sees as the dignity of human performance
and the integrity of a life cycle that includes
infirmity as part of aging and death as part
of life.

“What would it mean if there really came
atime when the son could never surpass his
father in strength?” Kass asks. “Under these
circumstances, the only thing meaningful
about growing old would be pretending not
to be. It’s easy to see how one would be
tempted to choose this technology. But if one
asks oneself what society might be like, the
aggregate choices might usher in a society
no one would prefer.”

“It’s a matter of technology versus hu-
manism, I guess,” Richard Pound says. “A lot
of people might say, ‘Who gives a shit about
eight guys in the Olympic final?’ But very few
people think of the downward multiplier. For
every eight athletes in the Olympics, there
are eight hundred million dreaming of get-
ting there. Do we really want to tell them that
they need these drugs in order to compete?”

For his part, Dr. Sweeney believes that
there are precisely two ethical questions that
he needs to ask about any biotechnological or
biopharmaceutical intervention he authors:
Does it work, and is it safe? Once he is able to
answer those questions, he says, “I live in my
own world, where I presume that if people suf-
fer, you want to stop it.”

He is stunned that people don’t automatically
share his presumptions. He is particularly
stunned by how many people seem to think that
the main issue of these biological advances is
not suffering but sport.

But then sois Se-Jin Lee, who says, “The idea
that sick people won't get this technology be-
cause a few bozos might abuse it is ludicrous.”

Sois Pat Furlong. So is Jon Wolff. But the
culture’s anxiety about the biotechnological
contamination of athletics is just its way of
voicing a larger anxiety about humanity’s

move into the biotechnological era; it has
simply chosen sports as its nagging con-
science. What myostatin is to muscle, sports
is to the debate on myostatin inhibition. It
is an expression of our limits, or our nostalgia
for limits, which is not a nostalgia that Dr.
Sweeney shares.

Last year, he spoke at a scientific confer-
ence sponsored by WADA. After Sweeney
described his research, Richard Pound asked
him if there was anything he could or would
do to make it possible for WADA to keep do-
ingits job once “the genie was out of the bot-
tle” and gene therapy became commonplace.

“I kept asking Dr. Sweeney, ‘Is there any-
thing you can do?’ ” Richard Pound re-
members. “He was very pleasant about it. But
his answer, basically, was, Nah—you guys are
fucked.”

Fucked? A future in which sick boys don’t
die, people with cancer stay whole, old peo-
ple keep walking, the once morbidly obese
are no longer fat, Jerry Lewis benefits from
the treatments developed for Jerry’s Kids,
and, oh yeah, Barry Bonds keeps hitting
home runs until he’s, like, fifty. Yeah, we're
fucked, all right.

You might be able to shoot the works, you
know. Myostatin, IGF-1, protease inhibitors.
That should do it, right? That should make
you twice as normal in no time. Anyway,
that’s the idea behind the decision of Se-Jin
Lee and Lee Sweeney to join forces, along
with clinician Kenneth Fischbeck and
Kathryn Wagner, who was a researcher in Dr.
Lee’s lab before she became the head of the
center on muscular diseases at Johns
Hopkins. The four of them have recently ap-
plied for a grant that would get them the
funding to establish Hopkins as one of the
federal government’s designated muscu-
lar-dystrophy-research centers. There are
three such centers now; two of them focus
on using gene therapy to deliver dystrophin
to boys with Duchenne, an approach that
would essentially offer a cure. The Hopkins
approach assumes that no cure will be
found, at least for the time being. “Our idea
is basically to accept that muscle is degrad-
ing and then to try to slow the process
down,” says Dr. Lee. Of course, once there
is a cure, you won't need the combination
myostatin/IGF-1/protease-inhibitor ther-
apy to compensate for your muscular dys-
trophy, because you won’t have muscular
dystrophy. You'll need it only if your muscles
are degrading by the usual means—orif you
want them to get really, really big.

What will you look like, stripped of myo-
statin, amped with insulin-like growth fac-
tor, and given protease inhibitors as a pro-
phylaxis against muscle decay? Will you
look . . . natural? Will you even look hu-
man? Assuming such a therapy works, the
answer might depend on what your defini-
tion of what natural is—and what humaniis.
The German boy born without myostatin is
natural. His mutation occurred naturally, and
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although he is, strictly speaking, a “mu-
tant,” he is obviously no more or less human
than you are. Pat Furlong’s two sons were nat-
ural in the same way. They were fully human,
although heirs to spontaneous mutations
that caused them to suffer and to die. Which
is why neither Dr. Lee nor Dr. Sweeney spend
too much time thinking about whether their
work is natural or not. And why they don’t
worry about asking nature for permission.
“Nature does a lot of horrible things,” Dr.
Sweeney says. “People talk about evolution.
Well, evolution doesn’t care about kids with
muscular dystrophy. It doesn’t care about
old people. That’s our job. That's why we
have to take care of them.”

Technology versus humanism? You have
to understand: From the viewpoint of the sci-
entists creating it, technology is human-
ism. It’s all we have. It’s all we've ever had.
And so when the time comes to choose
whether to reject the technology or use it to
improve upon the body your ancestors gave
you, you're going to have to rely on the
knowledge that connects you to those an-
cestors as surely as your myostatin and IGF-
I genes do. You're going to have to rely on
what they could have told you the moment
some lucky mutation enabled them to rec-
ognize the terrible fact of being human in the
natural world:

Hey, man, you're on your own. i

The NextShape

[continued from page 193] this one says. I ask
what he means. “Crazy. When the sun hitsiit,
I can’t look. My eyes go crazy.”

19) It’s not difficult to contend that archi-
tecture is a kind of argument. This may be why
so many people build houses that look alike.
They don’t want to fight.

20) Isit outside the Disney Concert Hall,ona
bench across the street, until the sun hits it. I
want, after all this time, for my eyes to go crazy.
Make me crazy, please. There is a steely satin
quality to the skin of the place. Its shape is evoca-
tive of something you've seen but never noticed,
a pile of cardboard boxes or the peaks of a
good meringue. To make a building like this, to
test the limits of engineering if only because you
can, must be thrilling for an architect. Inside,
avideotape runningon aloop outlines the con-
struction—the thousands of steel panels, each
one individually shaped. I'm trying to figure out
what the place is like when it’s full, in those lush
moments before a concert, trying to picture the
human architecture, people moving from one
point to the next. But I can’tapprehend an en-
trance or a single clear passageway. It has the
feel of a casino, every hallway angled away
from the obvious, every exit obscure. I don’t
know what holds the place together. The video-
tape is telling me, but I don’t know that I care.
21) 1do not believe that God is in the details.
I don’t even know what that means.

22) Downtown L. A. is a walking city, de-
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spite what people say. The streets outside
the concert hall are full. I stop to watch a group
protesting the closing of a hospital. A woman,
handing out apples to the protesters, offers one
up. Me: I'm just watching. Woman, persisting:
“Are you on your way to the cathedral?” I tell
her I have just been. But when I cross the
street, I find myself right up against the real
thing, the Cathedral of Our Lady of the Angels.
It sits somewhat obscure to the street be-
hind a fairly bland, block-long facade. I've
read about this place: designed by the Spanish
architect José Rafael Moneo. In fact, I have
parked my car here without knowingit.

23) Most people feel that my father’s mall has
reached the end of its life span. It sits semi-
vacant and achingly uncared for in the city I
grew up in. We never visit it. Never even go
in for alook. There was talk for a while of mak-
ing it into a casino. The only thing saving it
may be the fact that everybody loves the un-
derground parking. Still, soon it will once
again be a hole in the ground.

24) Passing from where the protest spilled out
into the street, where the news trucks pressed
into every spare inch of asphalt, to the gentle,
expansive brightness of the cathedral’s walled
courtyard, well, it is a transition. You can’t see
one car from here, not one bit of movement that
isn't devoted to this place, to—okay, I'll say it—
this context. I walk up the stairs—someone has
left a candle on each one—and into the cool hall-
ways, straight and wide and utterly self-evident.
I took perhaps ninety steps from the street,
maybe three turns, and I stand at full remove.
Inside, as the building reveals itself with each
turn, it grows more quiet, more consumed by
its own peculiar light, shafting its way down
from windows that appear to be alabaster.
Now, finally, I know where I am: at agap in the
landscape, a point where an architect insert-
ed an argument, asserted a vision, in a place
where architecture redefined chaos rather
than passively serving its momentum. Here at
the Cathedral of Our Lady of the Angels,
crammed right up against the Hollywood
Freeway, in downtown Los Angeles. I had
come here by car, across the great divide, one
of the faithful, having arrived in this place by
accident. Someplace new, someplace perma-
nent. All that and underground parking, too.
25) It’s just another routine American journey,
to Target, moving past the bank of cashiers, up,
then down aisles of products I want nothing to
dowithin order to find the one aisle where this
one teakettle might sit. I went in once and came
out with a fourteen-dollar orchid, having for-
gotten the teakettle altogether. Another time
I left with a new remote control for my DVD
player. Every time I went into Target, I fell in-
to a sort of trance, spinning a bit, losing sight
of what I was after. When I finally got my
hands on the teakettle, which sat high atop the
Michael Graves display shelf, I thought it was
alittle pricey. It had alittle spinning whistle on
the spout, cool handle. But there was a pretty
good knockoff on the other side of the aisle.
Similar design, held more water, and eight
bucks cheaper. I took that one instead. Some-
times a teakettle is just a teakettle. 1




Editor’s Letter

Problem
Solvers

THIS IS THE THIRD YEAR we'’ve devoted a
large chunk of our December issue to the
Best and Brightest (page 186), a celebra-
tion of Americans committed to positive
change, whose work will bear fruit over
the next few years. We did things alittle
differently this year.

Each of the last two years, after the
big party to celebrate the people we
honor in the issue, we’ve had a small
dinner for whichever of the honorees
can make it and for some staff and
friends. Those dinners are the best part
of the whole process: brilliant people
from divergent fields of endeavor get-
ting together in the same room. The
conversations have been amazing, espe-
cially when you listen as, say, Jeffrey
Sachs, the economist, and Anne De
Groot, the AIDS researcher, find com-
mon ground. You see possibility and
potential come to life in that moment.

This year, we decided to get some
of our honorees together early, just as
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we were beginning to plan the issue
and winnow our list of other candidates
to include.

We asked five brilliant and accom-
plished people—an economist with a
penchant for controversy, a lawyer/the-
ologian, adocumentary filmmaker, an
explorer/ichthyologist, and a doctor/
stem-cell pioneer—to come to New
York, sit in a room with Walter Russell
Mead (who wrote last month’s article
on Dick Cheney and who is the only
person we know who is happy to be
identified as a “public intellectual”),
and see what happened.

Two things resulted. First, as we lis-
tened in, we saw a few themes emerge
that affected the way we put this year’s
edition of Best and Brightest together.
After listening to Richard Pyle and An-
thony Atala talk about solutions to hu-
manity’s problems that we can steal from
nature, for example, we redirected our
research. And after hearing Noah Feld-
man and Jehane Noujaim and Steven
Levitt bat around the situation in Iraq
and the Middle East, we began to wonder
if one of the by-products of the war will
inevitably be a new class of leaders.

The second result of the Best and
Brightest Summit, as we somewhat hy-
perbolically took to calling it, is the five
pieces scattered throughout the section
in which each of our summiteers lays out
the scope and hope of the work he or she
is engaged in. All of them, in their own
words, give us a glimpse into the creative
process of their work. They’re fascinat-
ing documents, and I'm grateful to each
of them—especially Pyle, who took a
brutal long-haul flight to New York from

Hawaii—for their time and effort.

As usual, as I finish reading this issue,
I find myself inspired. I read about Bill
Stone and his determination to colonize
the moon (he’s serious) and I realize
that he’s advocating a new age of explo-
ration akin to what Magellan and
Columbus embarked on centuries ago.

I read about geneticist Se-Jin Lee and
physiologist Lee Sweeney and their
work on the building blocks of human
physiology and it becomes clear that—
right now—we are in an era when the
slow march of evolutionary change is
ceding to the impatience of the human
imagination. I read the raw, unfiltered
writing of Army Specialist Colby
Buzzell and see the courage of JAG
lawyer Charles Swift and it’s apparent
that the quest for truth and human dig-
nity is not at risk of disappearing from
the American character, even in the
most dehumanizing circumstances.

On a much more mundane note, when
I experienced the self-cooling beer can
(page 224) one afternoon in the office, I
laughed with delight. This, truly,is a
product worthy of acknowledgment in
Best and Brightest.

It’s a great section. It’s about hope
and belief in the future. And, along with
some other remarkable stories in this
issue, it makes me look forward to 2005.

—David Granger
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