
Cover image: Pictured is a microbial mat growing near White Creek in Yellowstone National
Park. These microbial communities produce lipids with unusually large variations in their
deuterium content. Zhang et al. show that such variations likely relate to the different metabolic
pathways employed by the microbes and suggest that deuterium variations in ancient lipids could
be used to identify pathways of energy metabolism active in the past. See the Feature Article
by Xinning Zhang et al. on pages 12580–12586. Image by Alex Sessions.

From the Cover
12580 Bacterial lipids and metabolism

12706 Enhancing ribosomal frameshifting

12712 Hepatitis C virus channel structure

12794 Standardizing plant DNA barcodes

13010 Parkinson’s progression mechanism

Contents

THIS WEEK IN PNAS

12563 In This Issue

LETTER (ONLINE ONLY)

E84 Duality of salience in dopamine neurons
David H. Root, David J. Barker, and Sisi Ma

COMMENTARIES

12565 Isotopic remembrance of metabolism past
David L. Valentine
➜ See companion article on page 12580

12567 Plugging the holes in hepatitis C virus antiviral therapy
Stephen D. C. Griffin
➜ See companion article on page 12712

12569 A botanical macroscope
Jesse H. Ausubel
➜ See companion article on page 12794

12571 Is Parkinson’s disease a prion disorder?
C. Warren Olanow and Stanley B. Prusiner
➜ See companion article on page 13010

INAUGURAL ARTICLE

12573 Basal lamina strengthens cell membrane integrity via
the laminin G domain-binding motif of �-dystroglycan
Renzhi Han, Motoi Kanagawa, Takako Yoshida-Moriguchi,
Erik P. Rader, Rainer A. Ng, Daniel E. Michele, David E.
Muirhead, Stefan Kunz, Steven A. Moore, Susan T.
Iannaccone, Katsuya Miyake, Paul L. McNeil, Ulrike Mayer,
Michael B. A. Oldstone, John A. Faulkner,
and Kevin P. Campbell

FEATURE ARTICLE

12580 Large D/H variations in bacterial lipids reflect central
metabolic pathways
Xinning Zhang, Aimee L. Gillespie, and Alex L. Sessions
➜ See Commentary on page 12565

PHYSICAL SCIENCES

APPLIED PHYSICAL SCIENCES

12587 Ultrasensitive detection of nitric oxide at 5.33 �m by
using external cavity quantum cascade laser-based
Faraday rotation spectroscopy
Rafał Lewicki, James H. Doty III, Robert F. Curl, Frank K.
Tittel, and Gerard WysockiFree online through the PNAS open access option.

PNAS � August 4, 2009 � vol. 106 � no. 31 � iii–viii

PNAS
Proceedings of the National Academy of Sciences of the United States of America www.pnas.org

August 4, 2009 � vol. 106 � no. 31 � 12563–13144



12897 Long-term survival following a single treatment of
kidney tumors with multiwalled carbon nanotubes
and near-infrared radiation
Andrew Burke, Xuanfeng Ding, Ravi Singh, Robert A. Kraft,
Nicole Levi-Polyachenko, Marissa Nichole Rylander, Chris
Szot, Cara Buchanan, Jon Whitney, Jessica Fisher, Heather C.
Hatcher, Ralph D’Agostino, Jr., Nancy D. Kock, P. M. Ajayan,
David L. Carroll, Steven Akman, Frank M. Torti,
and Suzy V. Torti

CHEMISTRY

12593 Solvation in protein (un)folding of melittin
tetramer–monomer transition
Christina M. Othon, Oh-Hoon Kwon, Milo M. Lin,
and Ahmed H. Zewail

12599 Real-time molecular monitoring of chemical environment
in obligate anaerobes during oxygen adaptive response
Hoi-Ying N. Holman, Eleanor Wozei, Zhang Lin, Luis R.
Comolli, David A. Ball, Sharon Borglin, Matthew W.
Fields, Terry C. Hazen, and Kenneth H. Downing

12605 Single homopolypeptide chains collapse into
mechanically rigid conformations
Lorna Dougan, Jingyuan Li, Carmen L. Badilla, B. J.
Berne, and Julio M. Fernandez

12658 Top-down high-resolution mass spectrometry of cardiac
myosin binding protein C revealed that truncation alters
protein phosphorylation state
Ying Ge, Inna N. Rybakova, Qingge Xu, and Richard L. Moss

ENGINEERING

12611 Mechanical tension contributes to clustering of
neurotransmitter vesicles at presynaptic terminals
Scott Siechen, Shengyuan Yang, Akira Chiba, and Taher Saif

12617 Acoustically driven programmable liquid motion using
resonance cavities
Sean M. Langelier, Dustin S. Chang, Ramsey I. Zeitoun,
and Mark A. Burns

ENVIRONMENTAL SCIENCES

12580 Large D/H variations in bacterial lipids reflect central
metabolic pathways
Xinning Zhang, Aimee L. Gillespie, and Alex L. Sessions
➜ See Commentary on page 12565

GEOLOGY

12623 Shock-synthesized hexagonal diamonds in Younger
Dryas boundary sediments
Douglas J. Kennett, James P. Kennett, Allen West, G. James
West, Ted E. Bunch, Brendan J. Culleton, Jon M. Erlandson,
Shane S. Que Hee, John R. Johnson, Chris Mercer, Feng
Shen, Marilee Sellers, Thomas W. Stafford, Jr., Adrienne
Stich, James C. Weaver, James H. Wittke,
and Wendy S. Wolbach

12629 Surviving mass extinction by bridging
the benthic/planktic divide
Kate F. Darling, Ellen Thomas, Simone A. Kasemann,
Heidi A. Seears, Christopher W. Smart,
and Christopher M. Wade

GEOPHYSICS

12634 The elastic modulus, percolation, and disaggregation
of strongly interacting, intersecting antiplane cracks
P. M. Davis and L. Knopoff

PHYSICS

12640 Scaling laws of human interaction activity
Diego Rybski, Sergey V. Buldyrev, Shlomo Havlin, Fredrik
Liljeros, and Hernán A. Makse

SOCIAL SCIENCES

ECONOMIC SCIENCES

13136 Ecosocial consequences and policy implications
of disease management in East African
agropastoral systems
Andrew Paul Gutierrez, Gianni Gilioli,
and Johann Baumgärtner
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