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C H E M I S T R Y  and accelerated in an electric 

A Turn for the ~ ~ t t ~ ~ field to create a cascade of free 
charges as they collide with 

When inorganic chemists want other atoms in the material. 
to generate new ligands in or- Shields etal. introduce a solid- 
der to make improved catalysts, state, single-photon detector 
they often turn to that combines the 
molecules contain- * -9 charge storage effects 
ing phosphine of quantum dots with 
groups, whose the gate-controlled 
coordination to conductivity of thin 
metal centers can 5 film transistors. A lay- 
be carefully tuned, er of quantum dots 
but the design and , placed near the elec- 
synthesis of large D.>< tron conduction 
ligands with mul- - l-,' Pm channel of a field ef- 
tiple binding sites Palladium with phos- fect transistor is load- 
can be tedious. phine peptides. ed with electrons, the 

Gilbertson et al. induced electric field 
have modified standard resin- of which depletes the underlying 
based peptide library synthesis conduction channel of electrons. 
by utilizing a phosphine- The hole of the electron-hole 

ilar to those seen in radio pul- N E u RO s c I E N c E 
sars, which may be rapidly spin- smelling the R~~~~ 
ning neutron stars with strong 
magnetic fields.These glitches With almost 1000 odorant re- 
could be created by breaking of ceptor genes, most mammals 
the magnetic dipole; this would are able to identify a huge array 
apply a torque to the crust, of odorants. Each of the several 
which usually is decoupled million olfactory neurons of the 
from superfluid vortices in the mammalian nasal epithelium 
star's interior. During a glitch, expresses just one type of odor- 
however, the vortices would ant receptor (and from only one 
couple briefly with the crust of the gene's two alleles), and 
and transfer angular momen- each receptor is expressed in on- 
tum to the surface, thereby in- ly one of four zones of the nasal 
creasing its observed spin. Thus, epithelium. But how does each 
the observation of glitches sup- olfactory neuron know which 
ports a strong magnetic field single receptor allele to select? 
interaction in these anomalous Serizawa etal. have engi- 
neutron stars. - LR neered mice to express an odor- 
Astrophys. j., in press [astro-ph/ooo5326]. ant receptor that carries a green 

E V O L U T I O N  A N D  E C O L O G Y  - .  . 
containing amino acid, 
(diphenylphosphino)serine 
(Pps), in addition to a D-amino 
acid and a proline residue that 
together form a p-turn motif. 
Libraries of hexapeptides incor- 
porating two Pps residues were 
used as ligands in palladium 
complexes that were screened 
for catalysis of the asymmetric 
addition of dimethyl malonate 
to cyclopentyl acetate, a reac- 
tion for which few catalysts 
achieve a high enantiomeric 
excess (ee). Peptides that main- 
tained the p-turn gave the 
highest ee's (75 to 80%), and 
immobilized and free complex- 
es displayed similar catalytic 
activities. - PDS 

j. Am. Chem. Soc., in press. 

A P P L I E D  P H Y S I C S  

To Catch One Photon 

Research fields as diverse as 
spectroscopy, materials charac- 
terization, and quantum optics 
are increasingly dependent on 
the capability of detecting 
single photons.These photons 
usually are detected by photo- 
multiplier tubes or avalanche 
processes.8 single absorbed 
photon creates an electron-hole 
pair, which is then separated 

pair created by the incoming 
photon recombines with an 
electron trapped in the quantum 
dot, which adds an extra elec- 
tron to the conduction channel 
The conductivity of the channel 
increases in steps as single 
photons are detected. - I S 0  

Appl. Phys. Lett. 76,3673 (2000). 

A S T R O N O M Y  

Pulsar Glitches 

Only five anomalous x-ray pul- 
sars (AXPs) have been discov- 
ered in the universe.These pul- 
sars are thought to be neutron 
stars spinning with periods of 5 
to 12 seconds. The pulsations 
may be related to an extremely 
strong magnetic field or to 
emissions from an accretion 
disk (either in an intact binary 
system or from the remnants 
after a neutron star has swal- 
lowed its companion). Al- 
though none of the five AXPs 
appear to be binary systems, 
evidence for the magnetic field 
source has been lacking. 

Kaspi etal. have observed a 
glitch (a transient acceleration) 
in the I I -second spin period of 
AXP IRXS J 170849.0-400910 
with the Rossi x-ray timing ex- 
plorer (RXTE).This glitch is sim- 

Adaptational Glories 
Adaptation can be studied at various scales of biological organiza- 
tion, from molecular to ecological, but in practice there are few 
organisms or characters of organisms that lend themselves to such 
analysis. An exception is flower color, a phenotypic character with 
links directly to ecology (via pollinators) and to molecular biology 
and genetics (via biosynthetic pathways for floral pigments). 

Clegg and Durbin survey 25 yearsof research by many workers 
on the genetics and ecology of flower color polymorphisms in the 
morning glory in Mexico and 
the southeastern United 
States, and paint an equally 
colorful picture of the com- 
plexities of floral adaptation. 
They find that most of the 
mutations that lead to phe- 
notypic differences in fiower 
color are the result of inser- 1 
,.ions of transposable ele- Six varieties of morning glory. 
ments (for more on transpo- 
sition, see Davies et al., Research Article, this issue, p. 77).The lev- 
els of color polymorphism are high in the southeastern US 
(where the morning glory has been introduced, and flower colors 
possibly selected, by humans) and low in its native Mexican high- 
lands; but the patterns of molecular variation are the reverse- 
high in Mexico, low in the US. Bee pollinators discriminate against 
white phenotypes compared to other color morphs.This discrimi- 
nation leads to an increased level of self-fertilization among 
white flowers; but other disadvantages of the white phenotype 
combine to hold its frequency at about 10% of the population 
throughout its range. Hence, even such superficially simple sys- 
tems contain surprises and unanticipated levels of complexity, 
but to merge so many levels of biology promises rich rewards for 
evolutionary studies. - AMS 

Proc. Natl. Acad. Sci. U.S.A. 97,6941 (2000). 
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The commitment to PCR continues through our new 
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Innovative reaction mixes designed w i th  your goals in mind. 

Pu,:hase :::-ese p,Xu:ts I S  accimpanle3 b; a I m~:ed lcenss to  use n the F c j n e r a s e  Cha n ieact1:r IPSR 3r:cers f?  resea,cb n :on u-:ton ;,th a ' l e v m a  c ,ce f  $,-,oje use n a.:cr:.e:! l e , . c r rz rces  :f *r,e ;5P s r e c t s i  15:,.,re: t .  :-r sp,r. I :e-se .i.e, 
zl ther Sj, p ? < r s r :  :c 'srkn E r re r  c r  as p u r i h a s f 3  I e a r  au:lOrZe3 r l s r n a  i i i e r  These pracucts are sc 2 under I c s r s n g  arrangerr?r:s d t h  F Ho f fna ln~ !a  Rc:he Ltc , ? o i h e  "la?cl!lar S.s!?ns a?: -he jerk r E-;r sC;r:;rs! a ?  

JumpStartTMTaq DNA JumpStartTMREDTaqTM JumpStartTMREDTaqTM JumpStartTMREDAccuTaqTMLA 

Sigma. Your global source for PCR products. 

Polymerase 

Optimized Blend 
for Standard 
Hot Start PCR 

V~sitwwwsigma-aldnch com/hotstart 

Circle No. 49 on Readers' Service Card 

SIGMA-ALDRICH BOX 14508 ST LOUIS MISSOURI 63178 USA 800-325-3010 314-771-5765 

I www.sigma-aldrich.com / A D v A N c I N G L I F E T H R o u G H s c I E N c E SIGMA-ALDRICH 

Improved Specificity Direct Load after PCR 
and Enhanced Yleld 

ReadyMix PCR Reaction Mix 

2x mix of REDTaq DNA 
polymerase, dNTP's and 
reaction buffer 

DNA Polymerase 
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(up to 6 5x) 
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dye if encoded by the endogenous gene TB from arising than t o  control an estab-
[representing one allele) and a red dve if lished epidemic, as interruption of MDR-

1 enhoded by a transgenethat has thesame TB tranimission would require that 70% 1 
regulatoiand coding sequences (repre- of these cases be detected each year and 
senting the other allele). Both the gene and that 80% of these be cured. Nevertheless, 
the transgene were found only within zone there sti l l  is no escape from the realiza-
4 of the nasal epithelium and were rarely t ion that effective containment of MDR-
co-expressed in the same olfactory neuron. TB requires new, affordable, and effective 
The authors propose that an olfactory neu- second-line drugs. -CA 
ron may select a single odorant receptor Proc. Nat1.Acad. Sci. U.S.A.,in press. 

gene in the same way as an immune cell se-
lects a single antigen receptor gene: C H E M I S T R Y  

through DNA recombination, which brings na+ar+:nnn F  Nn u " W S L S L C I W I I  W I  1 - u  

the gene's promoter and enhancer regions 
into close proximity. -OMS Nitrous oxide (NO) is implicated in many 

Nature Neurosci 3,687 (2000) metabolic processes,yet current methods 
for in  vivo detection of N O  rely on measur-

M I C R O B I O L O G Y  ing metabolites such as nitrite, nitrate, or 

ContainingTuberculosis NO, species. Franz etal. have now synthe-
sized a transition metal complex which di-

Mycobacterium tuberculosis kills more rectlv detects N O  in the range of 100 mM. 
t k n  2 mill ion people each year, and the In the "off" state, four nitrogen ligands are 
emergence of multiple drug-resistant bound t o  the central cobalt atom, and vir-
strains (MDR-TB) is of worldwide concern. tually no fluorescent signal is 
Dye and Williams combine -N' observed. Both quenching by 
modeling w i th  data analysis t o  NO-Triggered @the cobalt atom and excimer 
develop containment scenar- fluorescence. / complex formation in  the.
ios for the current threat I stacked fluorescent ligands

1 -
from MDR-TB. -N N may contribute t o  suppres-

Although there is some I& +,N,- ..NO sion of fluo-
u 

evidence that drug-resistant yv U N / " b N o  &-rescence, Re-
bacilli are less infectious, 0 2  So2 +O7 < \ placing two 

'/I the authors take a conser- ,e, ,d d a \ of the imine I 
vative approach in  devel-

u N ; c \ , u  
'N HN-so2 nitrogens with 

oping their models; their I f N O  molecules trig-
w

resuis suggest that employing 
best practice chemotherapy and four in-
expensive first-line drugs for 6 t o  8 
months of treatment can prevent the 
emergence of MDR-TB.To ensure a favor-
able outcome, first-line treatment regimes 
must achieve cure rates of more tha; 
80%, in conjunction w i th  rapid case de-
tection. I t  remains easier t o  prevent MDR-

gers a fluorescent -
response because one of 

the dansyl groups is displaced; this fluores-
cence may be enhanced by formation of a 
dl0 Co-dinitrosyl species.This sensor does 
not react wi th  O2and may lead t o  a more 
sensitive and reversible sensor for in vivo 
N O  detection. -JU 

Angew. Chem. Int. Ed. 39,2120 (2000) 

Presenilinsas Enzymes 

wwwstke.org A peptide known as P-amyloid accumulates in  Alzheimer's 
1 disease and is thought t o  contribute t o  the characteristic and I" 

pathologic neurodegeneration. Presenilin (PS) proteins are known t o  mediate y-
secretase activity, which liberates P-amyloid as a consequence of proteolytic 

7 

N 

oirn 
cleavage of the transmembrane amyloid precursor protein; mutated PS proteins 

2 have been found in  patients w i th  hereditary Alzheimer's disease. Four recent stud-
C: z ies have strengthened the case that the PS proteins are, in  fact, y-secretase. Herre-
Z
5 man et  al. and Zhang et  al. show in blastocyst cultures that cells lacking presenilins 
3 also lack y-secretase activity. Esler etal. and Li e t  al. used transition-state inhibitors 
s 
5 of  y-secretase and found that these inhibitors bound directly t o  preseni1in.Thes.e 
< results add structure t o  the urgency w i th  which inhibitors of y-secretase activity
6 
N- are being sought. - IN
L " " 
2 Nature Cell Bio. 2.461; 463; 428 (2000);Nature405,689 (2000). 
m 
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