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might carry fewer side effects, Voorhees 
says. "There's nothing else like it" fw get-
ting compounds into cells, he states. In fact, 
the new transporter group has proven so 
successll that the Stanford team has creat-
ed a company called CellGate to commer-
cializethe technology, 

The new peptide is far from the first 
molecule researchers have tried to use as a 
chemical pass card. Researchers have long 
known that positively charged, or cationic, 
peptides and synthetic polymers make de-
cent access keys. But progress toward a mi-
versal key has been mixed. Recently, help 
has come from a surprising source: the 
AIDS virus. In the early 19809, researchers 
discovered that a protein fragment called Tat 
helps HIV viral proteins enter cells and initi-
ate synthesisof RNA. And researchem at the 
Massachusetts Instituteof Technology and 
elsewhere went on to show that linking H W  
Tat to drugscanboost their uptake as well. 

Unf-ly, HIV Tat is so complexand 
hard to synthesizethat it is too expensive for 
widespread we,Wendernotes. So he and his 
colleagues setout to find a cheaper, more ef-
fective alternative. They started by looking 
carefully at HIV Tat. Like other cell entry 
tags, HIV Tat is made up of cationic sub-
units-in this case six arginine amino acids, 
twowines, and a glutamhe. That structure 
initially seemed to conf i i  the conventional 
wisdom that a tag's positive charge is what 
gets it inside cells, says Jonathan Rothbard, 
head of research at CellGate. But when the 
researchers looked further, thattunedout not 
to be the case.By testing a variety of cationic 
peptide chains, the Stauford-CellGate team 
found that peptides composed entirely of 
arginineswere orders of magnitudemore ef-

used polyarginine tags to spirit drugs such as 
cyclosporin andTax01into cells, and they are 
worlung to extend themethod to other com-
pounds. Apparently the new tags and their 
cargo don't just diffise across cell mem-
branes,W& says;rather, it looksas if cells 
activelypump them inside. 

Inonesense,infact,thepeptidemaybe 
too effective."It works with every cell type 
we've looked at," Rothbard says. That could 
make it Micult to target drugsonly to partic-
ular cells such as cancerous ones. For that 
reason, Wender says that he and his col-
leagues are initially focusing on linking their 
tag to drugs that can be applied locally, such 
as.topical creams to treat skin diseases. Still, 
even if that's as far as they get-and that 
seems doubtful- new access key for get-
ting drugs into skin cells could make a pro-
found difference for patients suffering h m  
psoriasisand other chronic skinconditions. 

-ROBERT F. SERVKE 
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Dinosaur Docudrama 
Blends Fact, Fantasy 
Amid the majestic sequoias of what could 
be a state park in Northern California, the 
silence is broken by an unearthly, guttural 
bellow. An enormous beast plods amss  the 
television screen. She kicks out a shallow 
nest and begins to lay her eggs. Each white 
egg, the size of a soccer ball, slides gently 
down an ovipositor and comes to rest in the 
ground. Then, as a velvet-voiced narrator 
intones about the dangers that await the 
young hatchlings-to-be, the giant scrapes 
soil aver the clutch and abandons her brood 

f e e  at hf~ltratingcellsthan coun-
terpatts made from leucmes or glu- h 
tamines. "So it's not iust a cationsto-

synthesized short d o acid chains 
made h m  omithine, an amino acid 
that differs from arginine injust one 
respect: It harbors a nitrogen in 
place of an oxygen, a change that 
does away with arginine's ability to'form weak hydrogen bonds with its

I neighbors. To their surprise, the re-

leucinesand glutaminesdon't *. 

searchers found that the omithine On the mow. A herdof 45-ton iguanodonskicks up surf 
g chains were virtually useless at in the Cretaceous. 
f shuffling drug cargo into cells,sug-
5 gesting that arginine's ability to form hydro- to their fate. 

gen bonds is the key. And as it turnsout, that It looks and sounds just like a wildlife
$ hydrogen-bonding capability is a talent documentary- much so that, if you watch 

long enough,you almost forget that the ani-/ Just what the peptides bond to and how mals it showshavebeen extinct for more than 
e polya@im its way into cells are still 65 million years. But this is Walking With 

myskxies.Butwhtever the mechanismtmns Dinosaurs, a sometimes stunning dino-
out to be, it is clearly effective. At the ACS extravaganza that uses computer animation 
meeting, Wender reported that his team has and detailedpuppets to resurrectthetxatms 

Nmlla#lFollowingits hiioryof find-
ingnewLeadershipwithin, StanfordUniver-
sitythisweek tapped PmvostJohn L 
Hennessy(below)totake over as president 
beginning1September. Hennessy,who suc-
ceedsCerhardCasper, isexpeckd to place 
theuniversityinastrongpositionto d in 
donationsfrom supportenwho havestmck 
itrichinneighboringSiliconValley. 

Hennessy,aprofessorof electricalengi-
neeringand computersdence, isalsoa 
SiliconValleyentrepreneur;hefounded 
MiPSTechnologies,whichspecialimin 
microprocessors.Hewas alsoinrtrumental 
lastyear insecuringa $150milliondona-
tionfrom Netscawfounder limClark. 
who worked&the hall -
from Hennessywhen both 
were Stanfordprofessors.As 
president, Hennessy's eady 
prioritiesareexpedd to in-
dudeexpandinginterdid-
plinaryresearchandensuring 
affonjablehousingfor facul-
tyandstudents. 

initialreactiontothepick 
wasglowirrg."I'm thrilled," 
sayskichardZare, a Stanfordchemistry pro-
fessor andformer chair of the NationalSd-
ence Board,Hennessy's experience in 
academiaand high-tech,Zare says,made 
him"theobviousnaturalchoice." 

Too C w l h a ?  Inwhat many view as 
avictory for science, a U.S. court last 
week slammed the EnvironmentalPro-
tectionAgency (EPA) for proposing 
tighter guidelinesfor safedrinkingwater 
than its scientiststhought necessary. 

The case isthe firsttestofdraft risk 
guidelinerthatusemoleculardatato awss 
whether Low dosesof asubstancecancause 
cancer.After reviewing studiisuggesting 
that tiny dosesof ch- arbno-
genic byproductof chlorinatingwaterdm 
harmless,EPAscientistsin 1998proposed 
increasingthegoalfor maximumtapwater 
levdsfrom 0to300partsperbillion. But 
underwessure fromenvironmentalists.the 
ag& nixedthe &-.The Chlorine 
Chemistry Councilsued, claimingEPA had 
vidatedalawthatrequiresittobasedeci-
donsonthe bestscience. 

On31March,afederaljudge agtd,find-
ingthat EPA4'openlymmdeNthexientific 
e v i d e n c e . T ~ ~ l a yGoodmanofMkhi-
ganState~ n k & yink t  says 
the ml iqshouldbe"a &up calltoEPA," 

Contributors: Andrew Lawler, Eliot 
Marshall, Adrian Cho, David Malakoff, 
RowF. W e e ,  JocelynKaiser 
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and place them in real landscapes. When the 
$10 million program aired in the United 
Kingdom last fall, 17 million people--almost 
a third of the population-tuned in to the six 
weekly installments, making it the BBC's 
most watched science program ever and one 
of its top 20 programs of all time. It also 
stirred up a controversy. 

Some researchers were unstinting in their 
praise: "This is going to stand out as one of 
the best dinosaur shows ever done and cer- 
tainly the most novel one," says Tom Holtz, 
a vertebrate paleontologist at the University 
of Maryland, College Park, who consulted 
with the BBC on the project. But others 
cringed at the way it blurred fact and fiction. 
Most of the egg-laying sequence, for exam- 
ple, is a screenwriter's fantasy: There is no 
scientific evidence that the giant dinosaur 
Diplodocus had an ovipositor or abandoned 
its young. "Some of the arguments were just 
so far-fetched, so ridiculous," says Norman 
MacLeod, an invertebrate paleontologist at 
the Natural History Museum in London. "I 
was embarrassed for the profession." The 
British media debated whether docudrama 
was a suitable way to convey science to the 
public. Would TV viewers be stimulated, 
misled, or just confused? On 16 April mil- 
lions more will get the chance to make up 
their own minds as the Discovery channel 
airs a revised 3-hour version of the show in 
North and South America. 

The idea of making a wildlife program 
about dinosaurs was the brainchild of BBC 
producer and former zoologist Tim Haines. 
"We used natural history grammar, and we 
had [the dinosaurs] doing the range of 
things you expect a living animal to do," 
Haines says. To prepare for the show, the 
BBC team consulted with more than 100 
experts on the Mesozoic era, then combed 
the globe for exotic landscapes in which to 
film models and puppets. Triassic scenes 
were shot in New Caledonia, the Jurassic 
episode in redwood forests of Northern Cal- 
ifornia, and Cretaceous dramas in Chilean 
lava fields. Meanwhile, animators and sci- 

entists hashed out details of dinosaur physi- 
ology and locomotion. For information, 
such as crest displays and camouflage, that 
couldn't be gleaned from bones alone, they 
drew analogies from birds and other living 
animals. It took 2 years to animate the com- 
puter figures, paste them into the landscape 
footage, and add shadows. 

The effect can be breathtaking. In one 

Other complaints concerned the seam- 
less way the BBC production blended sci- 
ence and speculation. "I'd like to see a lot 
more perhapses and maybes in there," says 
Karen Chin, a postdoc at Stanford Univer- 
sity, who advised the show while a visiting 
scientist at the U.S. Geological Survey. 
MacLeod takes a harder line. "Walking 
Wth Dinosaurs is a work of fiction; it's a 

amazing shot, the camera looks up at a work of creative fantasy," he says. "It's not 
Diplodocus walking overhead; the dino- a work of science; it's not a documentary." 
saur's neck takes sec- - But Holtz argues 
onds to pass over, then 1 that anything in paleon- 
huge wattles on its 
fleshy belly fi l l  the 
screen. Elsewhere, you 
get a helicopter's-eye 
view of a herd of 
sauropods migrating 
across Utah, watch an 
ichthyosaur giving 
birth underwater, and 
hide in the bushes as 
Tyrannosaurus rex sali- 
va splashes the camera 
lens. "True, it's fanta- 
sy," says Ken Carpen- 
ter of the Denver Mu- 
seum of Natural Histo- 
ry, a show consultant. 

tology-other than 
drawing the bones in 
the ground-involves 
some degree of specu- 
lation. And in portray- 
ing extinct animals on 
television, Haines says, 
guesswork is unavoid- 
able. "You're trying all 
the time to communi- 
cate big pictures based 
on as much evidence as 
you can muster," he 
says. "But in the end, 
if you want an animal 
to actually just walk 
across the screen, 

"But in this case I Splash. Marine reptiles such as this ple- you've got to start  
think it's good, because siosaur get serious screen time. speculating." 
it shows dinosaurs as 
living, breathing creatures, not as skeletons 
that stand stiffly in a museum." 

The show has its rough spots. Not all of 
the animated creatures are equally convinc- 
ing, and despite the expert assistance, some 
avoidable errors crept in. The most often- 
cited blooper is a scene in which Posto- 
suchus, an ancestor of the dinosaurs, marks 
its territory with gushing streams of urine. 
As living reptiles and birds don't urinate, 
it's a good bet their ancient cousin Posto- 
suchus didn't, either. MacLeod says that 
one camp of paleontologists "was outraged 
at the program because of all of the factual 
errors and artistic license." 

Some of the irnagi- 
nation perished in the trans-Atlantic pas- 
sage. To make room for commercials, the 
Discovery Channel cut about 20% of the 
footage, including scenes deemed too gory 
for Sunday evening viewers. Discovery's 
producers also rescripted sections that their 
reviewers considered inaccurate or mislead- 
ing. In addition, they deliberately ruptured 
the wildlife-documentary illusion by insert- 
ing sound bites from interviews with 
paleontologists. (For viewers who want 
more detail, the hourlong program "The 
Making of Walking Wth Dinosaurs:' set to 
air on 17 April, gives a lighthearted but in- 
formative look ,at the science and s~ecial ef- 
fects behind the program.) 

But all these caveats could be superfluous: 
Haines believes that the suspension of disbe- 
lief won't last long and that nagging doubts 
can motivate viewers to think scientifically. 
"When they ask 'How do they know that?' 
they are asking a scientific question," he says. 
There may be a less epistemological payoff, 
too. great to scientists is getting 

t h n  AL Gore. people to think of these as animals living in 
--.- ---- " -.-. -- ---* -- an ecosystem," says Jim Kirkland, state paleontologist for the Utah Geological Sur- 

'Hie birth scene. vey, who reviewed the script for Discovery. 
"We need people to see our vision. It's a won- 
derful way to bring this home to the public." 

-ANDREW WATSON AND ERIK STOKSTAD 
Andrew Watson writes from Norwich, U.K. 
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