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DNA repair enzymes have been selected for this 
year's Molecule of the Year. They form a molecular 
maintenance crew that works 24 hours a day to cut 
out and replace damaged pieces of the double helix. 
Their labors prevent an overaccumulation of muta- 

tions, preserving the information in the genetic code 
and preventing cancer. See Editorial on page 1925, 
Molecule of the Year on page 1926, and Perspec- 
tives beginning on page 1954. [Illustration: R. J. 
Kaufrnan, Brookline, MA] 
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edited by PHIL SZUROMI 

Sulfur cycles 
Sulfides in sediments are usu- 
ally strongly depleted in 34S rela- 
tive to j2S, even though most 
sulfur-reducing bacteria pro- 
duce a smaller depletion as they 
produce sulfide and sulfate. The 
origin of this depletion bears on 
models for the early evolution 
of Earth's atmosphere and the 
extent of Precambrian life. 
Canfield and Thamdrup (p. 
1973) point out that typically 
90 percent of the sulfide can be 
inorganically reoxidized back to 
sulfur. They show experimen- 
tally that severe depletion can 
occur when bacterial reduction 
is repeatedly combined with 
such oxidation. 

Old cold lakes 
Because of the colder tempera- 
tures, precipitation during the 
last glacial period tended to 
have lower 1 8 0 / 1 6 0  ratios than 
today. Direct samples of this 
precipitation, for example, as in 
ice cores, can be most simply 
used to infer past air tempera- 
tures and climates. However, old 
ice is now primarily restricted to 
polar regions. Remenda et al. 
(p. 1975) sampled Pleistocene 
ground water contained in pores 
in sediments from glacial Lake 
Agassiz, which formed along 
the North Dakota-Manitoba 
border. The low 1 8 0 / 1 6 0  ratios 
of the waters imply that air tem- 
peratures in this region-and 
perhaps in a region to the north 
where ice was melting-aver- 
aged -16°C in the Pleistocene, 
compared with 0°C today. 

In time for winter 
One suggested application for 
fullerenes has been in the area 
of lubrication; theoretical stud- 
ies suggest that these materials 
could be very rigid and with- 

Piecing together the SL1 transcription factor 
Proper initiation of transcription of the genes for 18s and 28s 
ribosomal RNA requires the SL1 transcription factor. SL1 con- 
tains the TATA binding protein (TBP) and a set of three TBP- 
associated factors (TAFs). Comai et al. (p. 1966) have cloned all of 
the TAFs of SL1. Because TBP is required for transcription from all 
three eukaryotic RNA polymerases, they have examined the abil- 
ity of TBP to differentially associate with SL1 TAFs and TAFs 
from the RNA polymerase I1 transcription factor TFIID. They find 
that the binding of TBP to TAFs from SL1 prevents binding of 
TBP to TAFs from TFIID and vice versa. Zomerdijk et al. (p. 
2015) have used the recombinant TAFs from SL1 and have 
reconstituted transcription. All three SL1 TAFs and TBP were 
required to form a transcriptionally active SL1 complex. 

stand high loading forces, yet Bacterial gene splicing 
macroscopic studies of the tri- The RNA transcripts of bacte- 
bological properties of Cso films rial genes do not usually un- 
give varying results that de- dergopre-messengerRNA(pre- 
pend on preparation condi- mRNA) intron splicing as com- 
tions. Liithi et al. (p. 1979) monly occurs in eukaryotes. 

Magrelli et al. (p. 1986) have 
studied Agrobacterium rhizogenes, 
which is involved in the patho- 
genesis of hairy-root disease, 
where it transfers some of its 
DNA, including the rolA gene, 
to the infected plant. Their 
analysis of rolA transcripts 
from infected Arabidopsis plants 
shows that this gene has an un- 
translated pre-mRNA leader se- 
quence that is spliced in the 

studied C60 films grown on 
NaCl(001) with amodified scan- 
ning tunneling microscope. 
They were able to move islands 
of C60 (roughly 200 nanometers 
in diameter) with relatively low 
applied forces (2 to 10 nano- 
newtons), which corresponds to 
a very low shear strength (0.05 
to 0.1 megapascals). Such col- 
lective behavior could not be 
observed for C60 films grown 
on graphite, where the films 
adsorbed more strongly. One 
possible application would be 
in the fabrication of nano- 
machines: Large molecules 
could be deposited on an island 
and moved on such a "nanosled" 
to another location. 

host plant cell. 

Slight of handedness 
Combinatorial libraries of pep- 
tides have been useful for the 
rapid identification of new 
ligands for known receptors. 
Dooley et al. (p. 2019) intro- 
duced a twist into this proce- 
dure and came up with an un- 
usual ligand for the p class of 
opioid receptors. Constructing 
the library from amino acids of 
the Dconfiguration, not the bio- 
logically predominant L forms, 
yielded a hexapeptide that 
bound with 10 to 50 nanomolar 
affinity to p receptors. Further- 
more, the ligand was selective 

for this subtype of opioid recep- 
tor, with micromolar affinity for 
the 6 and K subtypes. Unlike 
most other synthetic ligands, 
this peptide exhibited full ago- 
nist activity in vitro and dimin- 
ished pain reception when ad- 
ministered intraperitoneally in 
mice. This peptide can cross the 
blood-brain barrier and can in- 
duce analgesic effects similar to 
those of morphine. 

Tails in translation 
The translational activation of 
maternal mRNAs responsible 
for pattern formation is neces- 
sary for early development in 
Dosophila. Salles et al. (p. 1996) 
examine the mechanism re- 
sponsible for translational acti- 
vation. They find that three 
mRNAs (bicoid, Toll, and 
torso) involved in the regional 
specification of anterior, dorso- 
ventral, and terminal pattern 
show an increase in polyade- 
nylate [poly(A)] tail length co- 
incident with translation. For 
bicoid mRNA, this cytoplasmic 
poly(A) addition was shown to 
be required for translation. 

The means to the ends 
The ends of eukaryotic chro- 
mosomes, called telomeres, be- 
come shorter with each cell di- 
vision. Sufficiently short telo- 
meres may be a signal for cellu- 
lar senescence. Kim et al. (p. 
201 1) developed a highly sensi- 
tive assay for measuring the ac- 
tivity of telomerase, the enzyme 
that synthesizes telomeres. Their 
evaluation of a large panel of 
human immortalized cells, nor- 
mal somatic cells, tumor biop- 
sies, and normal tissue indicate 
that telomerase is tightly re- 
pressed in normal somatic tis- 
sue but is reactivated in immor- 
talized cells and in cancer. 
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