
out and also reddens as more of the ceils' 
energy-producing mitochondria appear. 

These c h g e s  strengthen the muscle, al- 
lowing it to generate more lift per unit of 
mass, although the stronger muscle also gen- 
erates more heat, thus changing the operat- 
ing temperature of the muscle. Marden and 
graduate student Gail Fitzhugh then figured 
out that mame muscle works better because 
it's 10 times more sensitive than the young 
m d e  to calcium ions. "The [mame] muscle 
is becomii much more excitabk at high 
temperatures," Marden says. 

He thought the exph t ion  for the differ- 
ence might be found in dzie tropenins, be- 
caw these prottlins, w w  ate- amhed at 
regulat intervahp dm fil&ments of contrac- 
tile pmteins, rece i t~  and relay the calcium- 

ion signals to those filaments. Of rhe four accour~t for the altered calcium sensitivity of 
types of troponins (clesipad C, I, H, and the older dragonfly muscles. 
T), "there was a clear *related &an&' In young, dragodies, he s u g g a  the 
only in troponin T, M& saps: b o u b l e ~ v e  ends keep nearby trapanin- 

Melisande Wolf in inden'ol lab then T pioteh from interacting with one an- 
showed that the RNA a a p k d ~ ~ & ~  ' ather.Theimectsdon'tflymuchandinstead 
nin-T gene yields Mmt fonas o f t h e m  Reed to devote most of their energy to grow- 
through alremate splicing of the gene's cdbg ing. But in older insects, if the positive end of 
regions, The protein from mwIp em& arresroponin T is amacted to the negative 
ddtshasbgstrings d d another in an adjacent filament, then 
amino acids at both h e  two-or a whole wries d ttopanin-T 
inaeecshnegativearninoaci&atonedh proteins-may l i e  up and cooperate in ini- 
positively chaqed amino acids at the other. tiating contraction. As a result, the m d e  

Previously, researchers thought that tro- becomes mom sensitive to calcium, maxi- 
p i n  T serves only to anchr other tro- mize its power output, and enables these 
ponins to the contractile filaments. But -a to do the hi flying necessary to 
M d e n  thinks the struce~ral h defend their territories and find their mates. 
these so-called isoforms of tqxmh T could -Elizabeth P&i 

.Ne~r" gw Piatein Discovered aur those fractions capable of joining two 
E-catrifervl alcohol molecules. 

,Compared to ntimtks &&gW sleight of tists believe their finding m l d  help e x p k  The researchers purified the individual 
had,  hwmn chemhwe &umbs. Take how mils fashion a host of phenolic corn- proteins in these fractions and, a3 tease out 
molecules that can occur as Pnirrar images pounds, from small molecules in plantss their role in lignan-making, mixed the pro- 
of each other, or steredimmers, Mmy test- dhd lignaats, *& crtn have m&&c&d mlras, one &er the A e r ,  with E-coniferyl 
tube reactions yield messy mixma ofstereo- properties, to large' polymers, hch as tkdh 
isomers, and kau8e stemi- - ~ f  the forming insect cxltide and &@in, dm j&~ 

same molecule can have wildly different that holds together trees. ARd it could 
properties, c h d  often b e  tc4 put a be a boon for drug 60mpania d &pi- iso$le~s. Eht one protein seemed to play an 
great deal of effort into separating them. inenshe industries Like paper--, says entidydifftrent role: On i c  own, it couldn't 
Yet somehow, the rtny c h i d  hctories Je&q Rean, a biochemist at the Univm- join tlxdcohots. But when it was added to 
in cells manage to c d  out just one ver- sity afCeor@a, Athens: This is a seminal the test tube with one of the oxidases, the 
sion flawlessly. fhdhg. Kt opens up a new door m a p h e a o b ~ e  lnto just one isomer-the 

t& a m  that hss been sag- o m  maQe naturally by the plant Lewis 
minx ;for a whik." i;?)&w dubbed tbe protein ''disigent" f b m  ddgera, 

This stagnation actu- Latin for align or guide, because he thinks it 
ally dates ~lxklt to the cia@ a d  steers two E-coniferyl aleohnis,so 

3 19309, w k  & d ~ ~ . , f b t  
p e u l a t a d ~ r s u l d *  

)-Pinoresin-t artifi.dlignih&&inga 
I t y p e c d ~ W l i ; ~ 1  

z~lcohol, with' enzyme 

I) (+)-PSnerednol 
OH called 0xidm.s rlhat link & i p ~ ~ t  oiz the chemical industry could be x molecufw m g e k  by oxi- cirkxm~1~. With dirigent proteins, &em& 

dizing, or removing an might be able to s y n h i z e  bqmved w- 
electnnz &on, a hydroxyl s i m  of drugs detivd 

HO bond. Over the pears, engineertreeswithlignin 
0% researchers expet-bented stereochemistry, which might & it errsief 

protein appears maneuver phenols so with o variety Of o-xidases, to degrade. That CDUM n a b  &e papet- 
they fdRn snly one ete~eoisomer. butnomatterwhichthey p u l p u r g ~ ~ ~ r d 1 e r s p o l -  

used, they iwwimblyed lwting (dtdzd chemists question 
Now, researchers may have discovered up with mixtures ofvatia htodt how irrrfwrcerslt sterpochemistry is to ike 

how nature conaolsdze stemxhemistry in a vaguely resembled ltg&~ 
major class of corn& s- made e+k or cofactor wE(a inw)lve&~t 
from small, biochemical building blocks c d d  f i  out what it m. t h e ~ ~ 8 d t ~ i n ~ ~ b ~ ~ -  
called phenols (see diagram). On page 362, 
chemist Norman Lewis and colleagues at 
Washington Srate University in Pullman 
and Simo Sarkanen at the University of 
Minnesota, St. Paul, unveil a b r d n e w  
kind of protein in plants that seems to grab 
and maneuver phenols so rhep will tack to- 
gether in the proper orientation. The d e n -  
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To &arch for this mystery s u w  
Lewis's team studied a particular ligrum- 
just two budding blwb linlred together in 
one of two possible oommfonns--that plants 
manufacture in wariow farms as d e h  
against pathogefts a d  predators, Lewis's 
g m ~ p  m b d  stems fm a f&ia p h t  
and~tELepgteIns.-IheydKnsaeenea 

~gdtziwa&~&codesf%-i t& thq 
can d y  d e  dhe protek Lewis sqs. 
Thefd&gnc#lrkenaiiof&~of 
di r igeBtmiha*-hwdt  
join the &we, sage k. If so, &miss 
might find. w t  that &ejrlre not so ham- 
handed &r all. 

-JweEVn Ic1.iser 




