melecular |
inferventions

pharmacological perspectives from biology, chemistry and genomics

June 2007 Volume 7, Issue 3
www.molinterv.org

DEPARTMENTS

124 Reflections

Torald Sollmann’s Studies of Mustard Gas
Brian M. Cox

130 Significant Deciles
ASPET celebrates its centennial anniversary

168 Beyond the Bench

Desperate Postdocs in the Laboratory of the Damned
Tanya Jelacic

170 NetResults
Sites of Interest on the World Wide Web

171 Professional Opportunities
Position Openings

172 On Deck
Upcoming Meetings

176 Outliers
i cartoon

EDITOR
Harry B. Smith

ASSOCIATE EDITOR
John W. Nelson

DESIGN & LAYOUT
Vizudl, Inc.

EDITORIAL ADVISORY BOARD
John S. Lazo, Chair, U Pittsburgh
Darrell R. Abernethy, NIH/NIA
Susan Amara, U Pittsburgh
Leslie Z. Benet, UCSF
Joan Heller Brown, UCSD
Bryan Cox, Abbott
Raymond Dingledine, Emory U
Sue Duckles, UC Irvine
Alfred G. Gilman, U Texas SW
Randy Hall, Emory U
Ken Harden, U North Carolina
John Hickman, Servier
Dayle Houston*, U North Carolina
Robert S. Kass, Columbia U
Serrine S. Lau, U Arizona
Rochelle Long, NIGMS/NIH
Benedict Lucchesi, U Michigan
Kenneth P. Minneman, Emory U
Perry Molinoff, U Pennsylvania
Richard R. Neubig, U Michigan
Stefan Offermanns, U Heidelberg
Carlo Patrono, U Rome
David Roman**, U Michigan
Alan Sartorelli, Yale U
Boris Tabakoff, U Colorado
Palmer Taylor, U San Diego
Robert Tomko®, U Pittsburgh
Ted Torphy, Johnson&Johnson
Roger Tsien, UCSD
Michael R. Vasko, U Indiana
Mary Vore, U Kentucky
Richard M. Weinshilboum, Mayo

*Student representative, ** Postdoctoral representative

BOARD OF PUBLICATIONS TRUSTEES
Brian M. Cox
Darrell R. Abernethy
P. Jeffrey Conn
Lorraine Gudas
Eric F. Johnson
John S. Lazo
Edward T. Morgan
Richard R. Neubig
Rick G. Schnellmann
Darryle D. Schoepp
Mary Vore

EXECUTIVE OFFICER
Christine K. Carrico

JOURNALS DIRECTOR
Richard Dodenhoff

Molecular Interventions (ISSN 1534-0384) is published by the
American Society for Pharmacology and Experimental Therapeutics,
9650 Rockville Pike, Bethesda, MD 20814-3995. Published bimonthly in
February, April, June, August, October, and December. Annual subscrip-
tion rates: U.S.: $240 for institutions: and $78 for individuals. Outside
the U.S.: $261 for institutions and $99 for individuals. The subscription
price to ASPET members ($30) is included in membership dues. Single
issue: $44. Subscriptions include access to the online version of M/ at
molinterv.org (ISSN 1543-2548). Indexed or abstracted by Biochemistry
& Biophysics Citation Index, EMBASE/Excerpta Medica, Index to
Scientific Reviews, ISI Alerting Services, ISI Web of Science, PubMed/
Medline, and Science Citation Index-Expanded.

Advertising (FASEB AdNet): 301-634-7103; adnet@faseb.org.
Editorial: 301-634-7790; mi@aspet.org. Subscriptions: 301-634-7099;
staff@dues.faseb.org. ASPET: 301-634-7099; info@aspet.org.

Statements and opinions contained in the articles of Molecular
Interventions are solely those of the individual authors and contributors
and not of the American Saciety for Pharmacology and Experimental
Therapeutics. The appearance of advertisements in Molecular
Interventions is not a warranty, endorsement, or approval of the
products or their safety. The American Society for Pharmacology and
Experimental Therapeutics disclaims responsibility for any injury to
persons or property resulting from any ideas or products referred to in
the articles or advertisements.

Molecular Interventions is copyrighted by the American Society for
Pharmacology and Experimental Therapeutics. Photocopying of articles
beyond that permitted by Sections 107 or 108 of the U.S. Copyright Law
is allowed, provided that the $20.00 per-copy fee is paid through the
Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.
Classroom photocopying is permitted at no fee, provided that students
are not charged more than the cost of duplication. This consent does
not extend to other kinds of copying. Reproduction of any portion of an
article for subsequent republication requires permission of the copyright
owner. Write to ASPET Copyright Dept., 9650 Rockville Pike, Bethesda,
MD 20814-3995.

Postmaster: Send address changes to Molecular Interventions,
ASPET, 9650 Rockville Pike, Bethesda, MD 20814-3995.

ASPET

AMERICAN SOCIETY FOR PHARMACOLOGY
AND EXPERIMENTAL THERAPEUTICS

June 2007

Volume 7, Issue 3 121



122

melecular
mtervenhons

pharmacological perspectives from biology, chemistry and genomics

VIEWPOINT

The study of xenobiotic metabolism has long been a core activity in phar-
macology. The diverse chemical transformations of xenobiotics in vivo

are elegant in themselves, depending as they do on a battery of enzymes
that include the cytochomes P450 (CYPs), and their reaction mechanisms
have been elucidated by a great many pioneering pharmacologists who
helped to launch the discipline. Today, researchers are finding surprising
and subtle intricacies in the molecular control that underpins the xenobiotic
response. For example, the inducible expression of CYP-encoding genes
above normal basal output is controlled by specialized xenobiotic activated
receptors (XARs), which include the aryl hydrocarbon receptor (AhR). But
because CYP activities can be double-edged, supporting a multiplicity of
chemical transformations, their expression levels must be tightly regulated

Ubiquitination

page 133
Ubiquitination as a means

over time and biological space. Indeed, the kinetics of xenobiotic-induced to control CYP1A1

CYP expression suggest multiple checks and balances at both transcrip-

tional and post-translational levels. Recent research points to the regulated degradation of AhR as one aspect of
control. A key participant in directing AhR degradation has been identified—the AhR degradation promoting factor
(ADPF)—which appears to serve as an E3 ubiquitin ligase. The biological machinery that controls the xenobiotic
response thus encompasses an elegance deep beneath the traditional recognition of CYPs as catalysts of xenobi-

otic degradation.

Qiang Ma
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From one, many
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Dale postulated that a neuron functions as a metabolic unit, whereby a process oc-
curring in the cell can influence all of the compartments of that given neuron. With
the passage of time, this statement has concretized into the more general, if, per-
haps, misleading statement that “a single cell releases only one neurotransmitter.”
In fact, many neurons in the nervous system appear to contain and release more
than one chemical acting as a neurotransmitter or neuromodulator. Indeed, cotrans-
mission of a classical neurotransmitter and a peptide is a ubiquitous phenomenon,
but several neuron types can also contain more than one classical neurotransmitter.
Although the expression of peptide cotransmitters is known to be highly regulated
in response to various physiological, chemical, and pathological signals, new data
now suggest that a similar situation prevails in neurons that co-release two classical
transmitters.

Louis-Eric Trudeau and Rafael Gutiérrez
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Adding oxidative insult to injury?
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Collateral Damage in Cancer Chemotherapy

The life-extending effectiveness of anticancer chemotherapy is a major victory of
post-World War Il medicine. Unfortunately, many of the currently used medicines that
combat cancer derive their only source of “specificity” for cancerous tissues from
the aberrant rates of cellular growth that typify transformed cells, and damage to
nontargeted (i.e., noncancerous) tissues remains the bane of modern chemotherapy.
Of the 132 anticancer drugs that have been approved by the US Food and Drug Ad-
ministration, fifty-six have been reported to cause oxidative damage to cells, often by
mechanisms not directly related to their anticancer activities. Cognitive impairment
in the “chemobrain” syndrome and heart injury from chemical therapies represent
the risks that cancer patients continue to face. But new insights into mechanisms of
oxidative stress have begun to point to strategies to protect healthy tissues from the
oxidative threats posed by chemotherapeutics. These strategies may include the

antioxidant quenching of reactive species generated under oxidative stress, the scavenging of iron ions that are
released in response to chemotherapy, and the intervention of signaling molecules (e.g., tissue necrosis factor o)
that may promote tissue damage in response to oxidative stress.

Yumin Chen, Paiboon Jungsuwadee, Mary Vore, D. Allan Butterfield,

and Daret K. St. Clair
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Ubiquitination: It’s not Just for Protein Degradation Anymore

Many of the original observations of ubiquitination of the endocytic cargo and ) ‘O c?:l‘:(;i:;t
regulation of endocytosis by ubiquitination were made in yeast Saccharomy- — AM/':
ces cerevisiae. These findings in yeast prompted studies in mammalian cells, \*”5* %ﬁ%m
which have demonstrated that ubiquitin conjugation occurs on many mammalian P AN et Eps1s/15
growth factor receptors and transporters. Indeed, the function of many recep- ﬁ
tors and transport proteins at the cell surface is regulated by endocytosis and G2 l
post-endocytic trafficking. This review describes recent advances in elucidating
the mechanisms of ubiquitination of mammalian receptors and transporters using Endooome
two examples: the receptor for epidermal growth factor and the dopamine trans- 3
porter. How ubiquitination controls the endocytosis and turnover of these proteins Haet -
. . page 157
is also discussed. Ubiquitination and the cell
Manuel Miranda and Alexander Sorkin surface expression of

signaling proteins
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