
sidestep thnt risli entirely by obtaining fetnl 
cells fronl the mother's blood. 

The first step \\-as to confirn that fetal cclls 
arc actually present in the mother's blood- 
thougl~ in exceedingly loxv amounts-as sev- 
ern1 groups had suggested. The researchers 
did that by using polymerase chain reaction 
(PCR) techniques to  detect and amplifi. a 
specific sequence of DNA fi.0111 the Y chro- 
mosome, ~vhich presumably ~vould conle 
only from a nlale fetus. They \vex able to 
predict the sex of the child with 65% nccu- 
racy-"not a11 exciting number," as Wachtel 
concedes, but enough to convince t11cn1 
that fetnl cells \vcrc indeed there. 

Their goal \vas to find a n.ny to enrich the 
concentmtion of those cclls to get enough for 
prenatal diagnosis. For that the t\vo gro~lps 
used n flo~v cytomcter, a11 instrument thnt 
uses laser light to  separate cells according to 
dift'erent characteristics-in this case, on the 
basis of cell size, gmnularity, and the presence 
of two cell surface nlnrliers charncteristic of 
fetal cells. The rescnrchcrs then perfornled 
the same PCR analysis to  see hen. well the 
enrichment \vorl<ed: This time thcy ~vere able 
to predict sex with 94% accuracy. Flow 
cytometry clearly works, says Wachtel, en- 
riching the concentration of fetnl cclls fronl 
a11 estimated 1 in 20 nlillion n~aternal cells to 
about 1 in 100. 

Both groups then sent o f the i r  sorted fetnl 
cells, fixed on glass slides, to  IUinger to see 
whether they could actually be used for pre- 
natal diagnosis with the new FISH tech- 
nique. One slide fro111 TVnchtel and Elias' 
group contained cells from n \\-oman \vho 
thcy lu~cn., fro111 CVS, xns carrying a fetus 
\vith IUinefcltcr syndrome, a rare disorder in 
\vhich nlalcs have ixro copies of the X chro- 
nlosome. "When Kathy callcd and said n.e see 
an ,XXY male, \IT started to get excited," 
TVachtcl recalls. Integrated Genetics also ac- 
curntcly detected n fetus with Do~\.n's syn- 
dronle from hot11 groups. 

But the "big splash," as Wachtcl calls it, 
came xvhen TVachtel's group sent a sorted 
sanlplc from a 42-year-old ~voman \vho had 
not had CVS or amniocentesis. Integrated 
Genetics found the fetus carried three cop- 
ies of chromosome 18, a syndrome that 
leads to severe nlcntnl retardation. That \vas 
rhc first time a prenatal disorder was actually 
diagnosed, rather than just confirmed, 
through this ncn. approach, JVachtel says. 
H e  cautions, however, that "this is the first 
shot. It  is certainly not ready for routine use 
yet." Indeed, his group has analyzed sanlples 
from just 41  \vomen-far too fen- to  dcter- 
mine either the specificity or sensitivity of 
the procedure. IUingcr expects clinical trials 
to be ~ lnder  Fvay \vithin 2 years. "That is 
clearly where all of us \vould lilic prenatal 
diagnosis to  go." LESLIE ROBERTS 

Brave New (RNA) World 
Cambridge-The earliest days of life, many researchers now say, may have been played 
out in an "KNA \vorld," in which one large molecule, RNA, carried out all the 
processes of life. But as acceptance of that idea spreads, its proponents are ficing a ne\v 
problem: H o ~ v  did the KNA world give n-ay to the more complex biochemistry of life 
as n.e li110\17 it? That conundrum enlerged as a key theme of Biological Functions of 
RNA, a symposium sponsored last week by the JVhitehead Institute for Biomedical 
Research that was chock full of provocative notions. 

The starting point for these notioi~s-the the017 of an RNA world-grew out of 
rescnrchcrs' frustration at the seemingly neat division of labor in the realm of biomolecules. 
Protein enzymes do the heavy lifiing, catalyzing the cl~emicnl reactions needed to sustain 
and reproduce life. D S A  and KNA have it easier, ser\.ing mainly as a medium for the 
genetic infornlation that guides all that heavy lifting. Life requires both functions, which 
seenled to imply that nlolecules filling both roles I I I L ~ S ~  s ~ ~ l l e h ~ n ' - d e f \ ~ i ~ ~ g  all prohnbil- 
it\.-have appeared at the same time in early evolution. Rut h o ~ v ?  

That puzzle seemed on the n-ay to being solved several years ago, when researchers 
found that RNA call play both rolcs: Besides storing gcnctic information, it can act as 
an enzyme. With thnt discovel?, RNA began looking lilie n good candidate for being 
the prinlordinl living molecule. But ho\v \vould a s\varm of specialized KNA enzymes 
have given wny to n breed of proteins subsuming KNA's biochemical filnctions? At the 
TVhitchcnd symposium, researchers presented startling evidence that RNA enzymes 
nlight 1ve11 have fostered the transition by filling key niches in the n.orld of proteins. 

hlolec~~lar  geneticist Alan Lamho\~i tz  of Ohio State University argued, for example, 
that one particular nlolecule that is n lincl~pin in the process of maliing ne\v proteins 
may have evolved fro111 an RNA enzyme. The evidence comes from a comparison 
betn~een a present-day KNA enzyme found in the yeast Neztrosporn crassn and transfer 
KNA (tKNA), the linchpin molecule in question. tRNA is a shuttle that carries amino 
acids-the building blocks of proteins-to protein factories callcd ribosomes. Ry 
chance, Lambo\vitz and his colleagues found that n protein that binds to present-day 
tRNA n~oleculcs and attaches amino acids to then1 can also bind to part of the 
Neurospora RNA. 

Lamhon.itz' interpretation of the result: Both RNA nlolecules nlust have the snnle 
+l~ree-dimensiond shape, even though their sequences are vcl7 difirent.  And that 
sxggests to  Lambo\~~itz thnt some precursor of the KNA enzyme evolved into tRNA, and 
\vas thus recruited for protein synthesis. 

Thonlns Cech of the University of Colorado, a codiscoverer of catalytic RNA, raised 
the possibility of an even more active role for RNA enzymes in the prinlordial protein 
\\~orld: in the Lrery synthesis of proteins. Doing s o  ~ ~ ~ o u l d  require KNA to catalyze the 
fornlntion of the specific bonds, called peptide bonds, that join. nnlino acids in a 
protein. That, in turn, \vould imply that RNA could iiltcract chemically \vith the 
carbon atoms in amino acids. But so far RNA's ability to  nlalic and breali bonds has 
scenlcd to he confined to the bonds joining phosphorus and oxygen in KNA itself. 

Now \170rli by Joe Piccirrilli in Cech's lahorntoi-y has shown thnt an liNA enzyme can 
breali a bond bet\veen an anlino ncid and a nucleic ncid, xvhich requires an interaction 
bct\veen the KNA enzyme and the carbon in the amino acid. ,hid if RNA can breali such 
bonds, says Cech, maybe it can nlnlic then1 as  ell, \1711ich \vould open the possibility of 
KNA-catalyzed protein synthesis at some point in evolution. 

Indeed, KNA-driven protein synthesis may he going on even 11o\v, in some present- 
day ribosomes, accordi~lg to  biochemist Harry Noller of the University of Cnlifornin, 
Santa Cruz. JVithin the complex of proteins and RNA that nlnlies up n ribosome, it has 
been generally a s s ~ ~ m e d  that the protein enzymes actually d o  the catalytic ~vork  of 
fornling bonds between amino acids, \vhile the KNA serves as n structural racli for those 
proteins. But Soller's results suggest the ribosonlal RNA may turn out to  have the 
glamour role after all. Remarkably, Nollcr found that even \vhen he teased avay almost 
all of the protein from the ribosome of a bacterium, the ribosonle was still highly 
cffcctivc at assembling anlino acids. Noller stresses thnt he \17on't l<no\v for sure that 
KNA, and not protein, is actually catalyzing protein synthesis until he can denlonstratc 
that ribosomal KNA complctcly denuded of proteins is still capable of catalyzing thc 
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