
that lhguists dislike most, namely kat the 
ancestors of all the Amqws w e  In one 
wave. Overall, eheif -re pmedi~i method 
detected nine h d i n g  mtDNA sequences 
in native Ame- peopfes, and mtne of 
these'.sequences were only kx Na-lhe 
speakers, wmos, andcoastalsiberiyw, sug- 
m i n g  that those groups emerged from a 
cannon ancestral populatian, not from 
separate groups, as Wallace had propased. 

The team put thisdata together and pro- 
posed &at the ancestors of the Am&& 
&me in the first wave &om n&em Si- 
beitaandcmriedal l&ev~ts ,saaneof  
which were lost in northern Asians and 
Americans, perhaps due to climate. Later, 
the survivors rebu&d, probably in Befingia, 
'and gave rise to the Na-Dene + bkimas. 
This scenario allows for either o m  ol. KWO 

migratians into North Am&c;pi depenbg 
on whether the homeland of the surviving 
nonhemers was in North Amedm,~ Sitre- 
ria. Fomter says? V e  eaIt it a. rixxpamion. 
It's a matter of taste whether you &I:& a 
sepame mignition? ' ./ - 

The Europsan group also 
ewn mose controversial. 
these migmtions, by wing 
genetic difference among ~ p u " o b a  a 
molecular clock. The Araetind pdc&ghow 
the most diversity, so the tgap cmcluded 
that they .arrived in the first wave, 2 0 N  to 
25,000 years a s .  That: predares the Clovis 
culture but matches*dates b m  Widlace's 

group and from kveral new.South b e r i -  to a diffetent conclusion. I'k jttst tended tc 
can archaeolcy3ical sites (!&he@; 19 April, set asidethe mrDNA evidence. I'll wait until 
p. 346). The ze-expansion, &ey 9, h - e  they get &eir act together." 
wed aIjout' f ,300 years ag-the time of . Even some geneticists are reluctant to 
the Clovbs paple. claim they have solved the problem of the 

peopling of the Americas. "I am worried 
In sear& of a hcwnebnd that too much weight is being given to mi- 
Ifdl of today's native Americw do go back tochondrial DNA," says Sanford Wniver- 
to a single population in Asia, which one? sity geneticist Luigi Luca CmUi-Sfom. Ht 
Ttie multiple-migration advocates put their notes that mcDNA reflects only the move. 
ibumkzs in Siberia, as daes tk E ) ~ q w n  metvts of @omen. Because women in somt 
team, l a x s e  Siberians s h a r e s o m e f d i  ,hunter-gatherer societies join their hus- 
variants with Na-Dene speakers and Ed& h& families and move more &an men, 
d live close to the land bridge to the their mtDMA may not reveal the migra- 
Americas. Merriwether and K o b  are skep- tim of $re h i e  poplation. So Cavalli 
r i d ,  however, because a3t modem Siberhm Sfom and coileiigue Peter Underhill, a 
test& so fw lack B. In' separate well as & ~eams, are studying markers or 
p a p ,  Memiwcther~ and K o h  and her thep-b &&ritdY &-mei So 
S t i d ~ c o l l ~  Uchdge- fat, their mI t s  don't rule out additional 
have propwed that dw -fowEders may have 
been Mongolians, because hey  all four 
~ P E -  

&an +*he number of mignkam, them 
is ncs consew. Satoshi Horai of the Na- 
ti& Institute of Genetics in Mishima, Ja- 
pan, Ibr example, notes that his analyses of 
tbgtmeticr$sl~nceabnonghathre American 

% &es suggests that there are four groups 
that have been isolated for a relatively long 
period of-. He eoacbrdes that &re were 

migrations. 
Indeed, r-&D d m  more data 

from several genetic lineages will be needed 
ta provide a picture of the peapliq of the 
Americas. Howeverd that time m y  m be so 
far oE One of the ather authors of tk? 
Greenberg hypothesk University of Arizona 
geneticist Stephen Zegua, is d $ n g  the xiew 
studies seriously an$ has taken a sabbatical 
this year to try to tat wr the findings: "I'm 
trying to decide if after 10 ymz, is the t h e  

f o u r s e p 2 u a t e ~ ~ .  , ' nght to do a new SyNhesis?" The &r 
All thisdisagreement promp~ Greenberg from a new wave of ywng geneti9,';at 

to simply ignore the new mtDN4 dm. He least, is a mounding yes. 
says: "Every time, it IrntaNN -ems to come -Am GiWons 

Art Stirs Uproar Down Under histiay." 7 7 ~  N ~ W  Y~ 
Times followed the next 

; It was dmost the achaeological eqciivafent with srelatiwlyoew pdt \ day, boldly assating that 
of fifl.ding. life ot~ M"m. Two weeks ago, what nicple &e find held !'sips of 
could be the biggest ~ a e o l ~ l  news in nescence (72,). Wnbe- . m z t s a w h o p ~ P I o m ~  
decades &up& fram the Rorttrem Austta- k d l e , "  sdysa&a& * sLlpikns?Thg,abof 
lian o d d c +  with 1.eportsefwi ancient site gkc John Beam of bL - the forehc~ming paper- 
that puts humans on the cantineat btween University of &a&, an&&Richard 
116,000 and 176,000 pwag+-up m three Davis. 'These dates are * - Full+. of the A m -  

g times as far bad; as mag prmbus estimates. wiId1y out of line rsithq- lbn b i k . d , m y  
qnd the team of Ausblieh reseiir&em.& +ing else we know." ~ ~ W a k n o r  anthropdogists. Wead a d  W Price of 

. fouAd examples'of ro~k ~~ circular Even arc-@ Rhys the-&-> 
Beawings-that they d d  t o P ~  60,000 d the ~ i a n  ~ e ~ n a l ' ~ n i v e r s i t y  . ai dre Universe of Wd~ongong in New 

yeamold, more thari 20,w yeaisa%rrhrhm in Canbem, who last year made waves by South W a l d v e  been' fielding a hail of 
the most ancient known ire d t&$ kid. two otha Australian sips to 60~000 phone dls, k e s ,  and e-mails ever since. 

B e p u s e m a n a n ~ 1 ~ ~ ~ t b a t  ~ w i & s h e : s % m e ~ o d ~ ~ , 3 1  T h e ~ ~ b e s a r o c k y s r t e h t h e  
modem h m  did nfx leave Africa 4 1  M&& 1!2!$5; @ .l!X%), wams k t  &I IAOT& Kimberly azeaaf norxbstem A d  that. 
MX),QOO yeas ago, these hw, id t d b m &  E&S h a x e . h  h e ,  "we do not b w  bow is known to & e l d  aborigines as Jhniup. 
d f o ~ c e a m a s s i v e ~ ~ d ~ h i ' s -  ' k W + m s e a t ' f S , ~ a m n  ~ ~ , ~ ~ ~ ~ f ~ b u r i ~ & t s , ,  
tory. "lf it could be de&nacedWdmJa .- The &J mmmzne out in a rarher m- ' indudit& piekes af &e and -tools d 
were in Australia m w  rhan lIX),aXT was tixxbi i t d i b ~ . A  miwr on the find' was from w e d  rock, dm thansari& td &lee. 
ago, we would have to rethink everythik we xzhedddw- issue of the ~ t -  dl about 3 ce&-enm mras, Canted inG 

VE knew about the l a ~ a ' v b  of bhiwrmi AntiauiPr. &ceditor CMstovher bQulders. Theteamddrhgsediments+. 
hum& evolution," siqs % a d d  1l;jhivmity ~ i p p i n d ~ l e  sa; Someone at the A&rm TL, which involva measuring elecrtxors 
paleoanthropologst RKkrsurd IClein. Museum in Sydney'intdmmewMed the trapped in defeca in quatta crys* these 

f3ut that's a bi if. The signifkame ofthe story, and on 22 S e p t e f ~ k & M  Mom- ele~bons amuinqhteat a regular rate 'but 
sixe hingeson its age, and &y &enWare ing H@& thttrqxted the cbt~very d an " b w  out of the cry& by sailigk'90 

iakabout the dating, which dome "&k StoRehenge that will newrice our L&ac& "ctdc" s tans  at ze~t when'a sample:' 



is buried. Researchers release the electrons I PROTEIN CHEMISTRY 
by heating the sample, then measure the in- 
tensity of the briefglow produced to estimate 
the number of freed electrons. 

The team found the artifacts in sediments 
they dated at between 116,000 and 176,000 
years old. And, says co-author Head, a chunk 
of boulder bearing the circles lay in a stratum 
dated to between 58,000 and 75,000 years 
old. That would make the circles perhaps 
twice as old as the oldest known human art, 
the cave paintings at Chauvet in France. 

All this has major implications for such 
issues as the definition of "modem" humans. 
because the ancient people must have boated 
to Australia from Indonesia-a feat that re- 
quired technology and social organization, 
says Head. It also bears on how and where 
humans arose. Many researchers follow the 
"Out of Africa" theory, that modem humans 
arose in Africa, then spread across the globe 
sometime after 100,000 years ago, reaching 
Australia 40,000 to 60,000 years ago. Others, 
however, suggest that Homo sapiem evolved 
from mecursors s~read around the world, and 
the ~inmium da'tes add evidence for  this 
"multiregional" hypothesis, says University 
of Michigan paleontologist Milford Wolpoff. 
"This kind of finding makes ultimate sense 
to me." he savs. 

But such conclusions depend on the 
dates, and TL dating is problematic because 
researchers can never be sure when the 
sample's "clock" started ticking. For ex- 
ample, a grain broken off from a long-buried 
chunk of sandstone might be mixed with the 
artifacts at the time they were buried. Be- 
cause the sandstone's clock would already be 
running, it could make the artifacts seem 
much older than they are. Co-author Price 
defends the validitv of his team's TL dates. 
noting that radiocarbon dates of charcoal 
fragments in the upper layers of the Jinmium 
site match the TL dates. But at the deepest 
levels. there are no controls such as bones or 
teeth ;hat can be dated by other methods. "I 
can't imagine anyone calling this Australian 
Stonehenge or Australian anything at this 
stage," says archaeologist Henry Schwarcz of 
McMaster University in Ontario, Canada. 

Still, earlier dates have been turning up 
for other Australian sites, notes anthropolo- 
gist Alan Thorne of Australia National Uni- 
versity. More data may come in soon, as 
Jones and Richard Roberts of La Trobe Uni- 
versity in Melbourne are dating the Jinmium 
samples with a slightly different dating 
method, called optically stimulated lumines- 
cence (OSL). This method is similar to TL, 
but may be more reliable because the clock 
used is more likelv to be reset to zero bv even 
brief exposure to light, says ~chwarcz. '~f the 
OSL dates confirm the TL ages, then the 
scientific debates will begin in earnest. 

-Constance Holden 

Between the Sheets: Why Do 
Protein Strands Line Up? 
T h e  three-dimensional structures of pro- 
teins are as different as the sentences in a 
language. But just as different sentences 
share the same set of words, protein structure 
has a standard vocabulary: of helixes, U- 
turns, and so-called P sheets. To understand 
how protein chains fold up into their com- 
plex structures and mimic them to create 
new drugs and materials, researchers have to 
master that basic vocabulary. And that 
means learning how the properties of indi- 
vidual amino acids-the letters that s ~ e l l  

times lie adjacent to each other along the 
linear protein chain, simply connected by a 
sharp hairpin turn, more often they are from 
distant regions of the protein. They only 
become neighbors when the protein folds 
into its final structure and weak hydrogen 
bonds form between the strands, locking 
them toeether. As a result, few such sheets " 

can simply be clipped out of a protein and 
studied separately. "That's what makes these 
things so hard to study," says James Nowick, 
who led the Irvine team. 

out a proteiniletermine which But in a trio of studies over 
structures form as a protein the last 2 years, Peter Kim 
folds up into its final shape. and his colleagues at the 

By now researchers Massachusetts Institute of 
know most of the rules Technology's Whitehead In- 
governing the forma- stitute analyzed one frag- 
tion of helixes and U- ment of an immunoglobu- 
turns. But p sheets- lin-binding protein known 
regions where two or more as G(GB1) that does natu- 
segments of the protein chain lie par- rally wrap itself into a p sheet. 
allel to each other, like pencils placed 
side by side-have been more reluctant to 

Y : e 
7 

at the University of California, Irvine (UCI), 
reported designing a molecular scaffold that 
holds a trio of protein strands in a sheetlike 
arrangement-the largest artificial p sheet to 
date. By changing the chemical makeup of 
the strands to see whether the artificial sheet 
unravels, the UCI researchers hope to learn 
more of the principles of P sheet formation. 
Other researchers are taking a different ap- Designer sheets. Parallel strands make up P 
proach toward reading the same rulebook: sheets in the thiorodoxin protein (top) and a 
isolating the parts of natural proteins that r~ode l  compound (above). 

fold into P sheets and systematically varying 
the amino acids at particular positions to They genetically engineered bacteria to pro- 
see how the changes affect the fragment's duce variants of the fragment in which one 
sheet-forming ability. With researchers now or more of the sheet-forming amino acids 
beginning to reap the benefits of these ef- had been altered. They then looked at the 
forts, "this field is really at the mountaintop structures of the resulting proteins to see 
right now," says Jeffrey Kelly, a chemist and whether the P sheets formed normally or 
p sheet expert at Texas A&M University in not-and what amino acid properties were 
College Station. key to the difference. So far, they have 

To look at a P sheet's simple arrange- learned that context is crucial: Amino acids 
ment of parallel chains, you might not think such as valine and isoleucine, for example, 
it would hold many mysteries. But although seem to play a strong role in holding P sheets 
the neighboring strands in a sheet some- together when they are located in the middle 
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