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reveals ashallow surfacethat 
could accommodatejust such a 
tilted domain, which would 
bringthe NADPH close to the 
glutamate-bindingpocket-The 
reactive sernialdehyde interme-
diate serves as a metabolic link 
betweenthe enzymes CluTR 
and GSAM.The latter also forms 
a dimer, and that dimer can be 
modeledsnugly into the cleft of 
the "V". Strikingly, this complex 
reveals a conduit betweenthe 
peripheralglutamate binding 
pocket inCluTR and the central 
active site in GSAM, enabling 
transfer of the sernialdehyde 
without exposure to the aque-
ous environment.-W 

EMOJ. 23,6583 (2001). 

CHEMISTRY 

MonodisperseMetalOxide Nanoparticles 
The practicalityof usingnanoparticlesin technologicalapplicationswill dependin part on avoiding 
costly andtime-consumingseparationsteps and on expandinnthe ranne of materialsthat can be made 

nplex oxides. Hyeonet al.synthe-
sized highly crystalline, 
monodispersenanoparticlesof 
maghemite (y-Fe20,) through 
the high-temperatureaging 
(300°C) of an iron-oleicacid 
complex.The particles,whose 
size could bevaned from 4 to 
16nanometers(nm),may find 
a use in magnetic recordingor 
in ferrofluids. O'Brien etal. 
synthesized monodisperse 
nanoparticlesof ferroelearic 
barium titanate (Bal-10~).Par-
ticle sizes rangedfrom 4 to 12 

Transmissionelectron micro-

nanoparticles. nm, dependiGon conditions 
in their soCgel route. Such particlesnot only could be used in de-

vices but also could help resolvefundamental mechanistic questionsconcerningthe suppressionof fer-
roelectricity (spontaneous polarizability)in nanoparticles.-PDS 

].Am. Chem.5oc. 10.1021/ja016812s;].Am. Chem. Soc. 123,12085 (2001). 

MICROBIOLOGY 

PromotingPrion 
Propagation 

The prion diseases, including 
transmissible spongiform en-
cephalopathies,result from the 
aberrant foldingand aggrega-
tion of proteins.The deleterious 
consequencesof producingpro-
tease-resistantcomplexes of 
prionscannot be overstated. 

One approach to under-
standingthe precise mecha-
nisms of pathological prion 
formationand propagation in-
volves the study of prion-
based phenotypes in yeast. 
Borchseniusetal. examined 
the propagationof the [PSI+] 
prion phenotype, which in-
volves the aberrant foldingand 

CLIMATOLOGY 

Really Deep 
Breathing 

and exchanged CO, less rapidly 
with the atmosphere. Slower 
mixingwould have significantly 
loweredthe partial pressureof 
atmosphericCO, duringthat 
period. -HJS 

Earth Planet.Sci. Lett. 193,167 (2001). 

mate-I-semialdehyde amino-
mutase (GSAM), yieldingthe 
tetrapyrroleprecursor 5-
aminolevulinicacid. 

Moseretal. describetheV-
shaped structureof dirneric 
GluTR in complex with a sub-
strate-like inhibitor and find 
that it supports the proposed 

Deep-sea mixing(ventilation) 
rates depend on how fast deep 
sea water is formed.The deep 
sea contains more than 95% of 
the carbon in the ocean-atmo- BIOCHEMISTRY 
sphere system, so the ventila-
tion rate directly affects atmo-
spheric compositionand radia-
tive forcing. Goldsteinetal. pre-
sent a suite of radiocarbon and 
uranium-seriesdates of dee~-

Through Proper 
Channels 

mechanism of catalisis'viaa 
thioester intermediate.Reduc-
tion of the thioester to the 

Tetrapyrroles are essential semialdehydewould require 
buildingblocks for respiration movementof the distal 
(hemes) and photosynthesis NADPH-bindingdomain, and 
(chlorophylls). In plants and modelingthe CluTR structure 
most prokaryotes,glutamyl- with a substrate glutamyl-tRNA 
tRNA, besides beingused in 
protein biosynthesis, is the 
starting point for synthe-

L 

sis of tetrapyrroles.The 
activatedglutamate is 
reducedto gluta-
mate-1-semialdehyde 
by the NADPH-depen-
dent enzyme glutamyl-
tRNA reductase (GluTR), 
and the semialde-
hyde then under- Model of GluTR (green, cyan, orange), GSAM 
goes transamina- (gray surface), and glutamyl-tRNA (dark blue), 
tion by gluts- showingthe channeled semialdehyde (red). 

sea corals from the southe& 
Ocean and derived rates of 
deep-seaventilationfor the 
present and the last glacialperi-
od (about 16,500 years ago). 
They calculatethat the ventila-
tion age then was 20 to 40% 
greaterthan at present.This re-
sult is consistentwith reported 
findings from the Atlantic and 
Pacific Oceans and suggests 
that glacial oceans mixed more 
slowly than today's oceans. 
Thus, glacial-age, carbon-rich 
deep water may have mixed 

I less quickly with surface water 

aggregation of the ~ u p 3 5 ~ r o -
tein. Deletinga portion of 
Sup35 generated a proteinthat 
was defective in propagating 
itself because it could not effi-
ciently produce"seeds" of 
aggregated Sup35 to pass on 
to new generations of yeast. 
The defect could be corrected 
by the overproductionof chap-
erone Hspl04which disaggre-
gated Sup35. 

Priola and Lawson examined 
the importance of posttransla-
tional modificationfor prion 
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propagation. In culture, mammalian prion 
protein can be released from cells, and dif- 
ferent species produce prion proteins that 
are distinctive in amino acid sequence and 
in glycosylation patterns. When examining 
the ability of secreted prion protein to 
form aggregates with prions from different 
species, they discovered that glycosylation 
could affect the binding of soluble, pro- 
tease-sensitive prion protein to insoluble, 
protease-resistant prion protein.These 
findings may help to explain aspects of the 
barriers to transmission of prion diseases 
between a variety of host species. - SMH 

EMBOJ. 20.6683: 6692 (2001). 

B I O M E D I C I N E  

N E U R O S C I E N C E  

Active Brains Before Birth 
The functional development of primate 
cortical structures is practically undocu- 
mented. Much of our understanding comes 
from experiments on rodents and from de- 
scriptive morphology. Khazipov etal. have 
investigated the ontogeny of hippocampal 
neurons and circuits in the fetal primate 
brain by recording from pyramidal cells and 
interneurons in hippocampal slices, fol- 
lowed by morphological analysis. At mid- 
gestation, previously silent neurons began 
to acquire first GABAergic and then gluta- 
matergic synaptic inputs. Concomitantly, 
apical dendrites developed, and then den- 

~ i ~ ~ b l ~ d  ~di t i , ,~  in -rumors dritic spines appeared. Thus, a complex net- 
work that can generate spontaneous and 

As tumor cells progress to a more malig- paroxysmal synchronized activity was es- 
nant state, they accumulate a number of tablished before birth. Several aspects that 
genetic alterations, including some that appear postnatally in rodents are shifted 
can disrupt the fundamental mechanisms toward fetal life in the primate, suggesting 
regulating gene expression. One of the that these processes may be largely inde- 
posttranscriptional regulatory mechanisms pendent of external stimuli and may follow 
that might be vulnerable in tumor cells is predetermined developmental rules. - PRS 
RNA editing, an enzyme-mediated process J. Neurosci.. in press. 

in which newly synthesized messenger 
RNAs (mRNAs) undergo selective base CHEMISTRY 
modifications that can dramatically alter Nonadhesive Gum Arabic 
the function of the encoded protein. 

Studying RNA editing patterns in human Carbon nanotubes (NTs) are often synthe- 
glioblastoma multiforme (GBM), a highly sized as ropes or bundles of highly aligned 
malignant form of brain tumor, Maas etal. tubes, but many applications require indi- 
discovered that the mRNA encoding the vidual NTs. Separation methods that coat 
glutamate receptor subunit B was severely the NTs with organic solvents or polymers 
underedited at a nucleotide position that can alter the electronic properties of the 
must be changed from adenosine to ino- NTs, and sonication with a surfactant can 
sine for normal receptor function. Intrigu- cut and damage the NTs. 
ingly, underediting at this position has 
been linked previously to epileptic 
seizures, a complication that often is 
seen in patients with GBM. Consistent 
with the loss of A + I RNA editing, the 
tumors showed reduced activity of 

-99 
adenosine deaminase 2 (ADARZ), the en- 
zyme responsible for this modification. J&@p @ 

Other tumor-associated alterations Schematic of gum arabic adsorption onto the 
in RNA editing are described in a sepa- ends of nanotubes. 
rate study by Mukhopadhyay etal., who 
found evidence of aberrant C + U editing Drawing on an ancient Egyptian recipe 
of neurofibromin mRNA in about 25% of for making carbon-black ink, Bandyopad- 
peripheral nerve-sheath tumors from pa- hyaya etal. used gum arabic (GA), a highly 
tients with neurofibromatosis type I.The branched arabinogalactan polysaccharide, 
same subset of tumors also showed en- to dissolve individual NTs in aqueous solu- 
hanced expression of the RNA editing en- tion.The authors argue that gum arabic 
zyme catalyzing this modification, physically adsorbs onto the NT surfaces 
apobec-1.The functional role that deregu- and causes the NTs to exfoliate. Once in 
lated RNA editing plays in tumorigenesis solution, the adsorbed polymer chains re- 
is an important issue that remains to be pel each other, thus disrupting the interac- 
explored. - PAK tions between tubes and stabilizing the iso- 

Proc. Natl. Acad. Sci. U.S.A., 98,14687 (2001); lated NTs.- MSL 
Am. J. Hum. Genet., in press. Nano Lett., 10.1021/n1010065f. 
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