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Lin, W. et al., Stress state in the largest displacement area of the 2011 Tohoku-Oki earthquake,

Science, 339, 687-690; 2013.
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amined the morphology of fossil and extant

originated and radiated after the Cretaceous and

it partners with to do this are unknown (see the
Perspective by Lukas and Lukas). Di Virgilio et al.
(p. 711, published online 10 January), using mass
spectroscopy-based methods, and Zimmermann
etal. (p. 700, published online 10 January), using
a telomere-based assay, identify Rif1 as a 53BP1
phosphorylation- and DNA damage—dependent
interaction partner. Mice with a B cell-specific
deletion in Rif1 showed impaired immunoglobu-
lin class switching. Rif1-deficient cells exhibited
extensive 5-3' resection at DNA ends, with en-
hanced genetic instability. Thus, Rif1 partners with|
53BP1 to promote the proper repair of double-
stranded DNA breaks.

E. coli kNOws How to Win

The harmonious existence among the various
microbial inhabitants of the gut is critical for good
health. However, inflammation from injury or in-
flammatory bowel disease, can disrupt this balance
and lead to the outgrowth of particular bacteria.
The outgrowth of members of the Enterobacteria-
ceae family, which includes Escherichia coli, is often
observed. Because E. coli are facultative rather

an obligate anaerobes, Winter et al. (p. 708)
postulated that they may be able to use by-products
of reactive oxygen and nitrogen species, which

are produced during inflammation, for anaerobic
respiration, thereby edging out other fermenting
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bacteria. Indeed, in two mouse models of colitis
and in a model of intestinal injury, various E. coli
strains were able to use host-derived nitrate as
an energy source and outcompete mutant strains
unable to do this.

Mimicking Hydrogenase

Hydrogenase enzymes possess unusual bimetal-
lic active sites that cleave H,. The enzymes make
use of abundant metals (iron and sometimes
nickel), in contrast to the often expensive syn-
thetic catalysts that rely on rarer elements such
as ruthenium or platinum. Ogo et al. (p. 682;
see the Perspective by Armstrong) now report

a bimetallic coordination compound of iron and
nickel that can catalyze electron and hydride
transfers from H, in a manner analogous to the
corresponding enzyme and characterize the
structure of an intermediate with bound hydride.

Stressed Out

Large seismic events such as the
2011 magnitude 9.0 Tohoku-Oki
earthquake can have profound effects
not just on the severity of ground
motion and tsunami generation, but
also on the overall state of the crust
in the surrounding regions. Lin et al. (p. 687)
analyzed the stress 1 year after the Tohoku-Oki
earthquake and compared it with the estimated
stress state before the earthquake. In situ
resistivity images were analyzed from three
boreholes drilled into the crust across the plate
interface where the earthquake occurred. Stress
values indicate a nearly complete drop in stress
following the earthquake such that the type of
faulting above the plate boundary has changed
substantially. These findings are consistent with
observations that the sea floor moved nearly 50
meters during the earthquake.

Targeting HPV

Papillomaviruses infect mammalian epithelial
cells and induce cancers, including cervical
cancer in humans. Vaccines against human papil-
lomavirus (HPV) can prevent, but not cure, infec-
tion. A key viral oncoprotein, E6, acts by binding
and inactivating many host proteins. Zanier et
al. (p. 694) determined high-resolution crystal
structures of bovine papillomavirus bound to a
peptide from the focal adhesion protein, paxillin,
and of HPV bound to a peptide from the ubiquitin
ligase E6AP. The structures show that the peptide
binds in a pocket formed by two zinc domains
and a linker helix, which represents a promising

encemag.org SCIENCE VOL 339 8 FEBRUARY 2013

target for therapeutics.
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