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DOE to Map Expressed Genes 
The  Department of  Energy is launching a 
n c n  effort t o  map and partially sequence all 
the expressed gcncs, o r  complementary 
DNAs, m the human gcnorne It's not  a 
r a d ~ c d  departure but rather a rcorlentatlon of  
the chromosome mapping cttbrt that D O E  is 
conducting as part o f  the Human  Gerlonlc 
Project. The  move is intended t o  "get the 
most usefill biological information ou t  early 
in the game," says David GJas ,  associate 
director o f the  Of ice  ofHealth and Environ- 
rnentd Research, ~ v h o  oversees DOE'S ge- 
nome activities. 

The development of  a cDNA map has 
long been advocated by \'ictor hIcKusick, a 
geneticist and gcnc mapper at Johns H o p h n s  
Universit\.. As hlcK~lsick says. cDNAs are 
"where the action is." They are D S A  clones 
rnade from messenger RNA and thus repre- 
sent onlv the  transcribed, o r  expressed 
genes-they are pure content. For that rea- 
son, geneticist Sydney Brenner h ~ s  already 
rnade cDN,l mapping and scquenclng the 
cornerstone of  the U K 12Iedlcal Research 
Council's genome ctfort. Says Brenner: If 
98% o f t h c  gcnorne is composed of  junk, or  

noncoding regions, "the best strategy is t o  
find the important 2% snd sequence it first." 

L>OE is proposing t o  scour clone collec- 
tions, or  "libraries," t o  find all the cDNAs 
and then sequence ,I srnall stretch of  each 
one, about 200  to  500 base pairs, t o  c r e m  a 
special t)pe of  marker kno\vn as a sequence- 
tagged site, or  STS (Science. 29 Scpternbcr 
1989,  1-7. 14381. Oncc the sequence tag is 
stored in ddtdbdse, any researcher can 
quickly "recrcate" that piece of  13SA by 
using p o l y n ~ c r ~ ~ s c  chain rc'lction techniques. 

The  biggest technical obstacle is finding a 
cornpletc set ofcDN,ls .  The  problem is that 
genes are expressed , ~ t  different levels in 
different cells or  tissues. -17hus, a c D S , l  
l i b ran  rnade from, ssy, li\.er cells rnight 
contain 10,000 copies of  one gene but just 
one  o r  nvo copies o f  another.  Pulling ou t  
the penes that arc expressed at lo\\- lcvcls has 
proved tough in the past, but  several inge- 
nious strategies arc in the \forks.  

D O E  expects t o  support efforts t o  ini- 
prove cDN;\ libraries dnd t o  sequence the 
expressed genes outside the national labs. 
Some of  that n o r k  is alrcady under \ v ~ y ;  for 

embarked on  a .%year projcct t o  sequence a 
short  stretch o f  each o f  the 30,000 cDNAs 
expressed in the human brain. As the c D S A  
markers are generated, they \\-ill then be 
turned over t o  the n ~ ~ t i o n a l  labs-and to  the 
mapping cornmunit\.-\vhcrc they nil1 be 
positioned along the human chrornosornes. 
This ~vill instantly pinpoint the location of  
all the genes. So far, only about 2,000 o f t h e  
5O,00O t o  100,000 human penes have beer! 
mapped by any technique, notes hIcKusick. 

True ,  the map location \\.on't rcvcal the 
filnction ofthesc genes, hIcKusick says, "but 
even having an anon!mous gcnc in your 
hand is usefill." For disease genc hunters- 
for csarnplc, those i~~vest ig~l tors  loolilng for 
the Huntington's genc on  the short arm of 
chromosome 4-the map \\.ill provide a host 
of  n c n  candidlte gencs. And fi~rther d o n n  
the line, the rnappccl cDNAs n i l 1  pro\-icic an 
idcd starting point for sequencing, say both 
Galas and hlcKusick. O n e  of  the chief criti- 
cisms of the genome project has been that 
sequencing in "no man's landn-the v ~ s t  
stretches ofI)NA ofunknonn  function-nil1 
yield little uscti~l information for 'In csorbi- 
tant cost. But n o  one quibbles \vith starting 
\vith gencs, nliich are inhcrcntly interesting. 

LESLIE ROBERTS 

A Stirring Tale of Crystal Growth 
\Vhen Dilip Kondcpudi checked the batch 
ofcnsta ls  under polarized light, he couldn't 
believe his eyes. Normally, the  hundreds of 
cnstals in the Petri dish I\-ould be evenly 
divided between right-handed and lcft- 
handed, but  this timc e v e n  last one  \vas 
right-handed. I t  \vas like tossing a handful 
of  quarters in the air and having c v c n  one 
turn up heads. "At first I thought it \vas 
contanlination," he says, "but I checked." With 
each new batch, he found that all or  almost a11 
of  the cnstals had the same handedness, 
although it \vas even odds whether any given 
batch \vould turn u p  r i g h t  o r  left-handed. 

In  this \yay Kondepudi, a chcrnist at \V&c 
Forest Universiv in \\'inston-Salem, North 
Carolina, found a totdly unexpected phcno- 
rncnon-hon the simplc act of  stirring a 
solution could guarantee that all the cnstals 
in a batch \vould take on  the samc handcd- 
ness. In  retrospect, he says, the most surpris- 
ing thing may be that n o  one had uncovered 
it before since the experiment is simplc 
enough t o  d o  in a high school chemistry lab. 
But the details of  the experirncnt, reported 
on  page 973,  rnay provide sorne usefill in- 
sights into the long-st,uicling question of holy 
most o f the  molecules of life, including DNA, 
kV,l ,  a i d  proteins, c m c  to  csist preferentially 
in a right-handed or  left-handed forrn. 

I t  ~ v a s  in a cluest for such insights that 
Kondepudi stuniblcd across his discoven. 
T o  ~ ~ n d e r s t a n d  ho\v h,lndedncss can appear 
spontaneousl!~, Kondepudi chose t o  study 
the cnstallization of  sodium chloratc. The  
individual molccules of  sodium chlor,ltc are 
syn~metric,  but  \\.hen they cnstalli7e they 
align thcnisclvcs into cithcr ,I r ight -ha~ldcd 
or  a left-handed structure. (This  " symmctn  
bre&ngn does not occur in the formation of  
most o f the  ncl l -kno~vn chiral-or handed- 
cnstals, such as c n s t d l i ~ e d  proteins, b e c ~ u s c  
in those cases the molccules themselves '11- 
ready have an intrinsic handedness.) 

If a sodium chlorate solution is lcft undis- 
turbed, hundreds of c n s t d s  nil1 slonly form 
as the liquid evaporates. Examine these c n s -  
tals under pol'xrircd light and you find that 
about half arc right-handed and half left- 
h a ~ l d e d .  While  s t u d y i n g  th is  sys tem,  
Kondcpudi decided t o  stir it t o  keep thin 
multi-cnstalline sheets from forming across 
its surface, '~nci the results astounded hirn. 
Stirring the solution had soniehon. forced it 
t o  mdkc cnst'11s o f  only one handedness. 

"The strihng implication is that e v e n  c n s -  
tal in a sample comes from one initial cr!,std," 
says hlichael hlcBridc, a chemist at Yale U n -  
~ e r s i h  n.ho had to  repeat Kondepudi's ex- 
periment himself before he could quite be- 

lieve it. As Kondepudi e\plains it, n\.o Lictors 
are at work: at~toc~ltalysis and conlpetition. 
Oncc one cnsts l  forms spontaneously, it cat- 
'~lyses the formation of  n1,lny sccondan  
cnstals of the samc h~~ncledness. But ~t the 
same timc, something must be suppressing 
the fortnation of othcr prirnan cnstals, , ~ n d  
Kondepudi says it is "compctitiori" for so- 
dium chlorate molccules. The stirring greatl\. 
increases the spccd at which seconcian c n s -  
tals forrn f rom t h e  first sccd cr!.stal, 
Kondepudi says, so that "in just a f e n  min- 
utes the concentration [of sodium chloratel 
drops rapidly." Ry contrast, in an unstirred 
solution it takes "1 0 hours o r  so" t o  get the 
samc drop in concentration. With a lo\\.er 
concentration o f  sodiurn chlorate, cnstals 
n o  longer form spontaneously but  the ex- 
isting cnstals cont in t~c  t o  gro\\.. The result 
is that once one c ~ ~ s t a l  forms spontane- 
ously, it chokes of othcr spontaneous for- 
mations so that all the cnstals in the solu- 
tion are descended from the first one .  

"This is the first siri~ple system that has 
both autocatalysis and competition," Kondc- 
pudi says. Since these nvo factors arc thought 
to  csplaiin how the rnolcculcs oflife origin'xlly 
settled on  one harldcdncss, the stirred solu- 
tion rnay give insight into niuch rnorc coni- 
plicatcd biological systems. &lord:  In  chcni- 
i s tn ,  as in life, stirring things up can be ,I 

good \Yay to  get rcsults. ROBERT POOL 




