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Welcome to the Forty-Fourth
Annual Winter Conference on
Brain Research
For those of you who are returning to WCBR—welcome back! And to you
first-timers, you’re in for a treat! The Winter Conference on Brain Research was
founded in 1968 to promote the exchange of information and ideas within neuroscience. The meeting allows both formal and informal interactions between
clinical and laboratory neuroscientists, and provides a vehicle for scientists
with common interests to discuss current issues in an informal setting. WCBR
brings together approximately 500 neuroscientists and clinicians from around
the world to share their science and experience in formal scientific sessions and
to socialize, network, and brainstorm on the mountain slopes. The success of
the meeting depends on the active participation of the attendees at panel and
poster presentations. We begin with a Saturday evening Welcome Reception
where you will join up with friends and colleagues and welcome new attendees.
The organization has a commitment to mentor the next generation of neuroscientists, and thus provides financial and collegial support for young scientists
as WCBR Travel Fellows. Please welcome new attendees (purple badges) and
Travel Fellows (purple dots) into your scientific discussions, and your ski/
snowboard trips and meals throughout the week.
The Opening Breakfast on Sunday will feature our keynote speaker, Sandra
Kazahn Masur, PhD, Professor of Ophthalmology at Mount Sinai School of
Medicine. She is a cell biologist whose research has been funded by the NIH
continuously since 1978. She is currently exploring the molecular and cellular
mechanisms of wound healing using the cornea as a model system. In 2004,
she became the first Associate Dean for Faculty Development at Mount Sinai.
This position grew out of Dr. Masur’s success in fostering careers for women
and men through the mentoring programs she developed at Mount Sinai. On
the national level, Dr. Masur has been an active advisor for programs advancing
faculty and scientists. From 2000–2008, she was co-director of the National
Eye Institute’s “Fundamental Issues in Vision Research” at the Marine Biology
Laboratory, Woods Hole, Massachusetts. She recently served as co-chairman for
a Women in Science workshop as part of strategic planning by the NIH Office
for Research in Women’s Health. On mentoring of medical school faculty, she
has addressed national meetings of the American Heart Association, the Association for Bone and Mineral Research, and various college and medical school
faculty development programs. Her talk will be titled The XX Files—The Mystery
of the Missing Women Professors.
We have a full week of science and socializing planned. We will again host two
activities that are designed to educate the lay public. On Monday night, WCBR
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will hold a Town Meeting Lecture, organized by Karen Greif, to be held at
Keystone Conference Center, Castle Peak. Dr. Helene Emsellem will give the
lecture titled The Science of Sleep: How to Sleep for Success. All WCBR attendees
and their families are welcome to join the lay public at the lecture and reception. WCBR scientists also provide School Outreach sessions, organized by
Frank Welsh, throughout the week in the local elementary, middle, and high
schools. You are all invited to the Special Poster Session on Tuesday evening,
featuring top poster abstract submissions from new investigators, along with
light refreshments. You are encouraged to engage in discussions with poster
presenters, as well as corporate exhibitors. Exhibitors also sponsor the afternoon breaks, so please visit exhibitor booths throughout the week. Plan to join
us at Wednesday’s Mountain Lunch at the Summit House (mid-mountain) and
the Smitty Stevens Memorial (NASTAR) Ski Race on the Flying Dutchman
slope. Please be sure to attend the Business Meeting on Wednesday following
the afternoon sessions, as we will hold elections for conference chair-elect and
board members. Additionally, we will discuss the program, budget, and future
meeting sites. Because board members are important for WCBR governance,
we encourage you to nominate yourself or a colleague for open board positions in clinical, cell/molecular, or systems/behavioral neuroscience. We will
close the week on Thursday night with the Annual Banquet, at which we will
announce awards for the Special Poster Session and the Ski Race, as well as let
our hair down dancing to live music.
WCBR is an all-volunteer organization, so please join me in thanking Barbara
Lipska, program chair, and her committee members for an outstanding scientific program. We thank Janet Finlay, facilities chair for the meeting venue
and organization. Thanks to Paula Dore-Duffy and John Mendelson, who have
solicited support from the many exhibitors at the conference and advertisers
in the program. Behind the scenes, Gretchen Snyder and George Wilcox, as
fellowship co-chairs, have worked hard to identify exceptional Travel Fellows
and matched them with WCBR mentors. Jacqueline McGinty keeps us on solid
financial ground as WCBR treasurer. Lastly, we thank the current members of
the board of directors and past WCBR Conference Chair, Kimberly Topp, for
guidance throughout the year, and Michelle Chappell and Michelle Marquart
at the University of Illinois for limitless energy, historical memory, and pro
fessional meeting organization.
Enjoy the meeting, your colleagues, and the snow!
Jill B. Becker
Conference Chair
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General Information
Headquarters is the Keystone Resort & Conference Center. All scientific
activities will be held there.
WCBR Information Desk and Message Center are in the Registration area,
first floor, Keystone Conference Center. The desk hours are as follows:
Morning

Afternoon

Saturday 1/22

8:00–10:00 a.m.

3:30–9:00 p.m.

Sunday 1/23

6:30–10:00 a.m.

3:30–7:00 p.m.

Monday 1/24

7:00–9:45 a.m.

3:30–6:30 p.m.

Tuesday 1/25

7:00–9:45 a.m.

3:30–8:00 p.m.

Wednesday 1/26

7:00–9:45 a.m.

3:30–5:30 p.m.

Thursday 1/27

7:00–9:45 a.m.

Registration packets containing a conference badge; tickets for breakfasts,
mountain lunch, and closing banquet; and program book should be picked up
at the WCBR Information Desk.
Posters will be available for viewing in three different sessions during the week
in Red Cloud Peak & Shavano Peak.

Poster Session 1, Sunday
Posters will be available for viewing 3:30–10:00 p.m. on Sunday. Presenters will be
with posters 3:30–4:30 p.m. Posters must be removed by 10:00 p.m. on Sunday.
Poster Session 2, Monday–Tuesday
This is a special session displaying the highest-ranked posters by young investigators.
A grand prize and several other prizes will be given to the best posters. Presenters will
be with posters on Monday and Tuesday from 3:30–4:30 p.m. and returning for the
special session 6:30–8:30 p.m. on Tuesday. Posters must be removed by 10:00 p.m.
on Tuesday.
Poster Session 3, Wednesday
Posters will be available for viewing 3:30–10:00 p.m. on Wednesday. Presenters will
be with posters 3:30–4:30 p.m. Posters must be removed by 10:00 a.m. on Thursday.
Please refer to pages 24–32 for a listing of poster sessions.
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Exhibits and Lounge are in Red Cloud Peak & Shavano Peak. Exhibitor setup
is Sunday, January 23, 12:00–3:00 p.m. Refreshments are provided 3:30 to
4:30 p.m., Sunday through Thursday.
Exhibits close after 4:30 p.m. on Thursday, January 27.
Breakfast is served to all registrants on Sunday 7:00–8:30 a.m. in the Red
Cloud Peak & Shavano Peak. Tickets are not required for the Sunday breakfast.
On Monday through Thursday, breakfast will be available from 6:00 to 8:30 a.m.
in Castle Peak (2nd floor). The tickets in your registration packet are required
for admission.
Ski Lift Tickets will be available from the WCBR Information Desk. Daily
tickets can be purchased, or prepaid tickets can be picked up during desk hours.
Banquet table sign-up sheets will be posted next to the Information Desk,
Monday–Wednesday. Attendees will have the opportunity to reserve a table at
the Thursday banquet. This will make it easier for you and your friends to sit
together at the banquet without rushing to hold a table when the doors open. If
you have any questions, please inquire at the Information Desk.

Don't forget to
visit the posters
& exhibits
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Committees
Board of
Directors

Program
Committee

Paula Dore-Duffy
Karen Greif
Edward Hall
Tom Hyde
Jim Joseph (In
Memoriam)
Joseph LaManna
Steve Levison
Iris Lindberg
John Mendelson
Patricio O’Donnell
Paul Phillips
Elmer Yu
Jim Zadina

Barbara Lipska, Chair
Paul Phillips, ChairElect
Kate Burdick
Paula Dore-Duffy
Lloyd Fricker
Yukiori Goto
Karen Greif
Tom Hyde
Patricio O’Donnell
Steven Potkin
Todd Scheuer

Conference
Chairs
Jill Becker, Chair
Kimberly Topp, Past
Chair
Exhibits
Paula Dore-Duffy
John Mendelson
Facilities
Committee
Janet Finlay, Chair
Tom Hyde, Chair-Elect
Graham Atkin
Bridgette Semple
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School
Outreach
Volunteers
Amy Brewster
Ana Carneiro
SuJean Choi
Paula Dore-Duffy
Jens Drieier
Helene Emsellem
Kyle Franz
Karen Greif
Omar Mahmood
David Mendelwitz
Chris Olsen
Duncan Sinclair
John Sladek
Kimberly Topp
Henriette van Praag

44th Annual Winter Conference on Brain Research

Smitty
Stevens Race
Coordinator
Dale Pelligrino
Town Meeting
Karen Greif
Treasurer
Jacqueline McGinty
Conference
Arrangements
Michelle Chappell,
Michelle Marquart
Online and Continuing
Education
University of Illinois
901 W. University Ave,
Suite 101
Urbana, IL 61801
Phone 877-455-2687
Fax 217-333-9561
E-mail: winterbrain@
ad.uiuc.edu

Travel Fellowship Program
Fellowship
Committee
Gretchen L. Snyder,
Co-Chair
George Wilcox,
Co-Chair
Allan Basbaum
Kate Burdick
Karen Greif
Kimberly Topp
2011 Fellowship
Awardees
Christopher Bowie,
Ann Kelley Memorial
Travel Fellow
Ana Carneiro
Simon Gosgnach
Cyril Herry
David Moorman
Raphael Pinaud
Troy Roepke
Francisco Sortes-Bayon
Jesse Suh
Wai Haung Yu
Ester Wong
Gui Xue
Ying Zhang
Fellowship
Mentors
Greti Aguilera
David Baker
Jill Becker
Katherine Burdick
Ana Carneiro
Kathryn Commons
Paula Dore-Duffy
Andrew Dwork

Peter Fox
Herbert Geller
Eric Harris
Henry Holcomb
Elizabeth Jonas
Leonard Kaczmarek
Rouba Kozak
Christian Kreipke
Ryan LaLumiere
Jin-Moo Lee
Paul Letourneau
Barry Levin
Michael Levine
Vicky Luine
Carl Lupica
Wendy Macklin
Ania Majewska
Julie Markham
Jacqueline McGinty
Paul Micevych
Richard Mills
Jennifer Morgan
A. Leslie Morrow
Charles O’Brien
Patricio O’Donnell
Paul Phillips
Chris Reist
Steve Richardson
Todd Scheuer
Celia Sladek
Karen Szumlinski
Kimberly Topp
Ramon Trullas
Monica Vavilala
Edward Wagner
Claude Wasterlain
Catharine Winstanley
John Wu
James Zadina

Fellowship
Sponsors

Thank you to the
individuals and organizations that generously
support the Travel
Fellowship program. The
gift you make is used
exclusively to introduce
young neuroscientists to
the WCBR meeting.

Platinum Sponsor
($1,000 or greater)

Gold Sponsors
($100–$500)

Jill Becker
Paula Dore-Duffy
James Fawcett
Henry Holcomb
Elizabeth Jonas
Kristen Keefe
Joel Kleinman
Barry Levin
Michael Levine
Steve Levison
Barbara Lipska
Wendy Macklin
John Mendelson
Eric Naftchi
Patricio O’Donnell
Paul Phillips
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Michael Shifman
Gretchen Snyder
Thomas Swanson
Kimberly Topp
Frank Welsh
George Wilcox

Silver Sponsors
($50–$99)

Elizabeth Abercrombie
Catherine Fairhurst
(Kotz)
Janet Finlay
Kyle Frantz
Peter Fox
Karen Greif
Vicky Luine
Charles O’Brien
Steve Richardson
Monte Westerfield
Terri Wood

Don't forget to
visit the posters
& exhibits
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Sponsors (up to $49)

Steve Barger
Craig Berridge
Joshua Gordon
Lotta Granholm-Bentley
Karl Kandler
Paul Letourneau
Iris Lindberg
Bruce Mattingly
Chris Olsen
Robert Pearce
Todd Scheuer
Bob Spencer
Claude Wasterlain
Ying Zhang

Exhibitors
Association Book Exhibit
9423 Old Mount Vernon Road
Alexandria, VA 22309
Contact: Mark Trocchi
Tel 703-619-5030
Fax 703-619-5035
info@bookexhibit.com

MBF Bioscience–
MicroBrightField, Inc.
185 Allen Brook Lane, Suite 101
Williston, VT 05495
Contact: Geoff Greene
Tel 802-288-9290
Fax 802-288-9002
ggreene@mbfbioscience.com

emka Technologies
307 Annandale Road, Suite 203
Falls Church, 22042
Contact: David Poldiak
Tel 703-237-9001
Fax 703-237-9006
vb@emkatech.com

Novus Biologicals

Fine Science Tools

Oxford University Press

373-G Vintage Park Drive
Foster City, CA 94404
Contact: Christina Callanta
Tel 800-521-2109
ccallanta@finescience.com

2001 Evans Road
Cary, NC 27513
Contact: Erin Norris
Tel 919-677-0977
Fax 919-677-1714
erin.norris@oup.com

8100 Southpark Way, A-8
Littleton, CO 80160
Contact: Kim Mesman
Tel 303-730-1950
kim@novusbio.com

IOS Press
Nieuwe Hemweg 6B
1013 BG Amsterdam
The Netherlands, Amsterdam 07981
Contact: Diana Murray
Tel 718-640-5678
d.murray@iospress.com
Leica Microsystems
2345 Waukegan
Bannockburn, IL 60015
Contact: David Chapa
Tel 800-248-0123
david.chapa@leica-microsystems.com

Quanteon, LLC
105 Parker Lane
Nicholasville, KY 40356
Contact: Peter Huettl
Tel 859-396-8882
Fax 859-406-1414
pete@quanteon.cc
Stoelting Co.
620 Wheat Lane
Wood Dale, IL 60191
Contact: Richard Mills
Tel 800-860-9775
Fax 630-860-9775
richard@stoeltingco.com

January 22–27, 2011 • Keystone, Colorado

9

Special Events
Saturday, January 22

Welcome Wine and Cheese Reception • 6:00–7:30 p.m. • Castle Peak
(2nd floor). Newcomers, fellows, and mentors only from 6:00–6:30 p.m.,
all attendees from 6:30–7:30 p.m.
Sunday, January 23

Conference Breakfast and Plenary Address • Red Cloud Peak & Shavano Peak
7:00–8:30 a.m. • Breakfast
8:00–9:30 a.m. • Plenary Address
The plenary keynote address is presented by:
Sandra Kazahn Masur, PhD, Professor of Ophthalmology at Mount Sinai
School of Medicine
“The XX Files—The Mystery of the Missing Women Professors”
Invoking the spirit of Nancy Drew, Dr. Sandra Masur, chair of the Women
in Cell Biology Committee of the American Society for Cell Biology and
Professor of Ophthalmology at the Mount Sinai School of Medicine will
lead us through this mystery by looking for clues to determine:
• is there is a limited supply of women scientists?
• are there “insurmountable challenges”?
• are there evil villains at work?
She also hopes to discover (perhaps under the scrambled eggs?) the impact
of those academic and scientific leaders who take on the roles of Obi-Wan
Ben Kenobi and Albus Dumbledore as she asks the most important ques
tion: What are the solutions?
Memorial Panel • 2:30–4:00 p.m. • Crestone Peak IV
Clinical trials for methamphetamine and opiate addiction—
The contributions of Malcolm Reid
Chair: John Mendelson
Presenters: John Mendelson, Tom Newton, Rich De La Garza, George Woody
Malcolm Reid was a wonderful friend, colleague, WCBR participant,
and two-time winner of the Smitty Stevens Race who succumbed to
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leukemia on April 23, 2010. In this panel, four of Malcolm’s colleagues
will make scientific presentations that touch on the areas that drove his
intellect: developing an effective treatment for substance abuse based on
an understanding of neuroscience. Collectively, the speakers in this session
will address basic science principles of drug abuse/reward pathways and
describe potential treatments based on this knowledge. Tom Newton will
describe the expectation that aripiprazole would be an ideal treatment for
addiction based on its pharmacological profile (a partial D2 and 5HT1A
agonist and a 5HT2a antagonist). However, in human studies, aripiprazole
increased craving for methamphetamine and failed to reduce substance
abuse. Rich De La Garza will discuss the potential usefulness of modafinil
as a treatment for stimulant addiction. Modafinil, an alerting drug that
acts on dopamine, glutamate, and orexin receptors, has shown potential as
a treatment for cocaine addiction. George Woody will present data from
randomized trials of naltrexone, an opioid antagonist. The data indicate
that almost half of the patients remained on naltrexone for 6 months and
that opioid use and HIV risk behavior decreased substantially for these
patients. John Mendelson will discuss the problems with current study
designs that use qualitative urinalysis as the primary outcome measurement and therefore fail to identify therapies that reduce drug consumption.
He will describe a simple quantitative method to accurately measure illicit
drug intake, therefore providing a better reflection on the effectiveness of
treatments for addictive drugs.
Monday, January 24

First Meeting of the Board of Directors • 6:30–8:30 a.m. • Board Room
Memorial Panel • 2:30–4:00 p.m. • Crestone Peak IV
In honor of James Joseph: We come to praise your berry, not to seize it
Chair: Donald Ingram
Presenters: Barbara Shukitt-Hale, Paula Bickford, Bernard Rabin,
Robert Krikorian
This symposium will honor James Joseph and his contributions to neuroscience. Jim was a pioneer in discovering the potential benefits of berry
fruits, nuts, and vegetables on brain aging. His latest findings were often
presented at the WCBR and received with enthusiastic interest to greatly
expand interest in nutritional neuroscience. Don Ingram (Pennington Biomedical Research Center) will serve as moderator and provide background
on Jim’s career and contributions. Barbara Shukitt-Hale, Jim’s research
partner at the USDA Tufts Human Nutrition Research Center on Aging,
will present her special insights, “Navigating the slopes of life: What Jim
January 22–27, 2011 • Keystone, Colorado

11

Joseph taught me about aging and nutrition.” Serving as a close collaborator
with Jim on early nutritional papers, Paula Bickford (University of South
Florida) was also a pioneer in this research area and will speak on “Fighting
the evil twins with fruits and veggies.” Bernie Rabin (University of Maryland, Baltimore County) worked with Jim in their pioneering studies to
examine effects of long-term space travel on brain aging and expand Jim’s
findings on beneficial effects of berry fruits into this far-reaching research
enterprise. Bernie will present “Aging, space travel, and fruit.” Finally,
Robert Krikorian (University of Cincinnati) will speak on “Berry fruit
supplementation in human age-related memory decline.” This collaboration
was the culmination of Jim’s dream to see his preclinical work translated
into human application. The panel will focus on the outstanding scientific
significance of Jim’s work but will also provide the rich flavor of humor and
humanity that he brought to his life’s work.
Town Meeting • 7:00–9:30 p.m. • Castle Peak
Attendance is open to all.
“The Science of Sleep: How to Sleep for Success”
Helene A. Emsellem, MD, FAASM, Medical Director, The Center for
Sleep & Wake Disorders
Tuesday, January 25

Breakfast for Travel Fellows Meeting • 6:30–7:30 a.m. • Castle Peak
Memorial Panel • 2:30–4:00 p.m. • Crestone Peak IV
Recent developments in CNS adenosine research: Recognition of the
contributions of Thomas V. Dunwiddie
Chair: Carl Lupica
Presenters: Carl Lupica, Susan Masino, Chris Dulla, Robert Greene
Adenosine is found in virtually all cells of the CNS. Research spanning
40 years demonstrates that adenosine is released during basal metabolic
activity and its levels are enhanced during neurological insult. This provides
strong evidence that adenosine is a ubiquitous homeostatic modulator of
synaptic communication in the CNS. Much of our knowledge of basic roles
of adenosine was enhanced by the intellectual contributions of Thomas
Dunwiddie and his pioneering laboratory studies. The year 2011 marks the
10th anniversary of the tragic death of Dr. Dunwiddie, who participated in
WCBR meetings beginning in the 1970s. In recognition of his contributions to the adenosine field and WCBR, and to coincide with a memorial
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symposium celebrating his legacy at the University of Colorado
(http://tomdunwiddie.org), we will discuss, in the context of Tom’s
pioneering work, recent developments in adenosine research. Carl Lupica
(NIH/NIDA) will present data from his and Susan Masino’s (Trinity
College) laboratories demonstrating interactions between cannabinoid and
adenosine systems in the regulation of glutamatergic transmission in the
hippocampus. Chris Dulla (Tufts University) will discuss adenosine modulation of heterogeneous glutamate release in the hippocampus using FRET
biosensor imaging. Susan Masino will present work describing metabolic
processes regulating adenosine release during non-pathological conditions.
Finally, Robert Greene (University of Texas SW) will present studies using
mice in which adenosine kinase is inducibly silenced in glial cells, and consequences for slow-wave sleep. This panel will provide a glimpse into the
continued evolution of research on adenosine, in the context of the early
contributions made by Tom Dunwiddie.
Special Poster Session • 6:30–8:30 p.m. • Red Cloud Peak & Shavano Peak
The top-ranked posters submitted by junior investigators will be on display,
Tuesday from 6:30 to 8:30 p.m. in a special session, with wine and cheese
provided. Awards will be selected, including a “Best Poster” award made
possible by a generous donation by Questcor Pharmaceuticals, Inc. A grand
prize will be given to the best poster, and several prizes will also be given
to runners-up. The awards will be announced at the Closing Banquet on
Thursday, January 27.
Wednesday, January 26

Smitty Stevens Memorial (NASTAR) Ski Race • 10:00–11:30 a.m. •
Flying Dutchman
NASTAR registration cards to be completed no later than Monday, January
24, 8:00 a.m., at the WCBR Information Desk or online at www.nastar.com.
Mountain Lunch • 11:30 a.m.–2:00 p.m. • Summit House (mid-mountain)
Non-skiers will need a foot pass ticket to ride the River Run Gondola from
the base of River Run Village to the Summit House. Please purchase your
foot pass tickets ($11.50/person) at the Information Desk by Wednesday
at 9:30 a.m. Shuttle transportation will be provided from the Conference
Center to River Run Village.
Skiers can take the River Run Gondola or Summit Express to access the
Summit House. Racers can use the Montezuma Express or River Run
Gondola mid-station to access the Summit House for lunch.
Required lunch ticket is in your registration packet.
January 22–27, 2011 • Keystone, Colorado
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Business Meeting • 6:30 p.m. • Torreys Peak IV
Attendees will vote on the Conference Chair-Elect, board member
positions, and discuss locations of future meeting sites, along with other
business items.
All are welcome and encouraged to attend.
Thursday, January 27

Second Meeting of the Board of Directors • 6:30–8:30 a.m. • Crestone Peak IV
Reception • 6:30 p.m. • Keystone Lodge Gallery (cash bar)
Banquet and Dance • 7:30 p.m. • Keystone Lodge Ballroom
Required ticket is in your registration packet.
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Program
Preamble to the Program
The 2011 WCBR Program consists of panels and
posters. Please consult the program booklet and posted
announcements for details regarding the scientific
presentations as well as information regarding the School
Outreach program and the Town Meeting.

Sunday, January 23
7:00 a.m.

3:30–4:30 p.m.

Breakfast • Red Cloud Peak & Shavano
Peak

Exhibits and Posters • Red Cloud Peak
& Shavano Peak

8:00 a.m.

4:30–6:30 p.m.

Plenary Address • Red Cloud Peak &
Shavano Peak

1. Panel • Crestone Peak I

“The XX Files—The Mystery of the
Missing Women Professors”
Sandra Kazahn Masur, PhD

Chewing the fat about striataldopamine signaling and obesity
Chair: Mitchell Roitman, Regina M.
Leinninger, Paul Kenny, Dana Small
2. Panel • Crestone Peak II

2:30–4:00 p.m.
Memorial Panel • Crestone Peak IV
Clinical trials for
methamphetamine and opiate
addiction—The contributions of
Malcolm Reid
Chair: John Mendelson, Tom
Newton, Rich De La Garza, George
Woody

Stress and drug abuse converge on
serotonergic function
Chair: Jerry Frankenheim, Lynn
Kirby, Abbie Schindler, Kathryn
Commons, Samir Haj-Dahmane
3. Panel • Crestone Peak III
New views on the pathophysiology
underlying Fragile X syndrome
Suzanne Zukin, Leonard Kaczmarek,
Molly Huntsman, Chair: Oswald
Steward

January 22–27, 2011 • Keystone, Colorado
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Sunday, January 23, continued
4. Panel • Torreys Peak I
Exercise as a prescription for
neurodegeneration: Silver bullet
or bitter pill?
Nicole Berchtold, Chair: Isabelle
Aubert, Brian Kaspar, Henriette
van Praag
5. Panel • Torreys Peak II
The role of metabotropic
glutamate receptors in brain
development and risk for
psychiatric illness
Joel Kleinman, Bita Moghaddam, Jay
Gibson, Chair: Kristin Bigos
6. Panel • Torreys Peak III
Regulation of organelle turnover
and protein degradation by
Parkinson’s disease genes
Chair: Anurag Tandon, David
Park, Edward Fon, Mark Cookson,
Haung Yu

8:30–10:00 p.m.
7. Panel • Crestone Peak I
Imaging human behavioral
disinhibition

9. Panel • Crestone Peak III
The hippocampal-amygdalaprefrontal circuit in anxiety
Chair: Joshua Gordon, Steve
Maren, Cyril Herry, Francisco
Sotres-Bayon, Ekaterina Likhtik
10. Panel • Torreys Peak I
Estrogen receptor signaling in
brain: Why do we care about
estrogen receptor beta?
T. John Wu, Chair: Robert Handa,
Shaila Mani, Celia Sladek
11. Panel • Torreys Peak II
Regulation of AMPA receptor
expression and function
Tim Benke, Kathryn Partin,
Chair: Stephen Traynelis, Anders
Kristensen
12. Panel • Torreys Peak III
Brain trauma, endothelin, and
vascular control: A bloody mess!
Chair: Christian Kreipke, Paula
Dore-Duffy, Christian Reynolds,
William Armstead, Monica Vavilala

Monique Ernst, Omar Mahmood,
Jesse Suh, Chair: Thomas Crowley
8. Panel • Crestone Peak II
Is inhibition of free radical
damage still a good strategy for
neuroprotection after traumatic
brain injury?
Chair: Edward Hall, Alan Faden,
Jeffrey Johnson
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Monday, January 24
18. Panel • Torreys Peak II

7:30–9:30 a.m.
13. Panel • Crestone Peak I
MicroRNA in brain development,
function, and pathology
Murray Cairns, Chair: Natalie
Beveridge, Anne Schaefer, Paul
Kenny
14. Panel • Crestone Peak II
Activity-dependent control of
neuronal excitability, function,
and survival via potassium
channels
Len Kaczmarek, Elias Aizenman,
Hiroaki Misono, Chair: Ian
Forsythe
15. Panel • Crestone Peak III
Environmental influences on
effects of drugs of abuse
Michael Nader, George Rebec,
Aldo Badiani, Chair: Christel
Westenbroek
16. Panel • Crestone Peak IV
Towards a new pathophysiology
of depression: The possible role
of astrocytic glutamate transport
dysfunction
Chair: Fritz Henn, Anita BechtholtGompf, Gustavo Turecki, Georg
Northoff
17. Panel • Torreys Peak I
New approaches to target protein
misfolding in neurodegenerative
diseases

Enhancing cognitive enhancement
strategies in major mental
disorders
John Sweeney, Christopher Bowie,
Chair: Katherine Burdick, Jeff
Daskalakis
19. Panel • Torreys Peak III
Regulation of neuronal function
by AKAP signaling complexes
Chair: Mark Dell’Acqua, Johannes
Hell, Dax Hoffman, Yuriy Usachev

2:30–4:00 p.m.
Memorial Panel • Crestone Peak IV
In honor of James Joseph: We
come to praise your berry, not to
seize it
Chair: Donald Ingram, Barbara
Shukitt-Hale, Paula Bickford,
Bernard Rabin, Robert Krikorian

3:30–4:30 p.m.
Exhibits and Posters • Red Cloud
Peak & Shavano Peak

4:30–6:30 p.m.
20. Panel • Crestone Peak I
New findings in nicotine
dependence
Chair: Ronald Lukas, Marina
Picciotto, Athina Markou, M. Imad
Damaj, Michael Marks

Steve Jacobsen, Esther Wong,
Leonard Petrucelli, Chair: Warren
Hirst
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Monday, January 24, continued
21. Panel • Crestone Peak II

Synuclein and DJ-1: Physiological
functions and implications for
Parkinson’s disease

Chair: Paul Phillips, Catharine
Winstanley, Jamie Roitman, Michael
Platt, Peter Bossaerts

Elizabeth Jonas, Ken Nakamura,
Eugene Mosharov, Chair: Jennifer
Morgan

22. Panel • Crestone Peak III
Huntington’s disease: New
insights from receptor dysfunction
to behavioral dysregulation
Clare Gladding, Chair: Michael
Levine, Elizabeth Abercrombie,
George Rebec
23. Panel • Crestone Peak IV
Schwann cells in central and
peripheral axon regeneration
Ahmet Hoke, Marie Campana,
Chair: Mark Tuszynski, Mary
Bartlett Bunge
24. Panel • Torreys Peak I
Splicing and dicing: Human
cortical development and
developmental brain disorders
Nenad Sestan, Mark Cookson,
Chair: Barbara Lipska, Daniel
Geschwind
25. Panel • Torreys Peak II
Calling down the slopes:
Behavioral functions and
neurobiological underpinnings of
ultrasonic vocalizations in rats
Chair: Ingo Willuhn, Paul Clarke,
Michelle Ciucci, Markus Wöhr,
Jeffrey Burgdorf
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26. Panel • Torreys Peak III

Risky business: The neural
basis of decision making under
uncertainty

7:00–9:30 p.m.
Town Meeting • Castle Peak
“The Science of Sleep: How to Sleep
for Success”
Helene Emsellem

8:30–10:00 p.m.
27. Panel • Crestone Peak I
Meth toxicity redux
Chair: Ashley Horner, Bryan
Yamamoto, Jong-Hyun Son,
Jacqueline McGinty
28. Panel • Crestone Peak II
New approaches to modulation of
NMDA receptor gating
Lonnie Wollmuth, Antonius
VanDongen, Kasper Hansen, David
Farb, Chair: Stephen Traynelis
29. Panel • Crestone Peak III
Membrane-initiated estradiol
signaling regulates motivated
behaviors
Chair: Paul Micevych, Troy
Roepke, Amy Christensen, Kevin
Sinchak, Jill Becker
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30. Panel • Torreys Peak I

32. Panel • Torreys Peak III

Cortical spreading depolarization
(SD): Emerging pathophysiologic
mechanism in the acutely injured
brain
Jens Dreier, Jed Hartings, Chair:
Sergei Kirov, Nanna MacAulay

Factors regulating adult
neurogenesis in the rodent and
human brain
Amelia Eisch, Mariagrazia Grilli,
Henriette van Praag, Chair: Maura
Boldrini

31. Panel • Torreys Peak II
New components of retinal
circuits
Chair: Stephen Massey, Robert
Duvoisin, Ron Gregg, Jeffrey
Diamond, Lane Brown

Tuesday, January 25
36. Panel • Crestone Peak IV

7:30–9:30 a.m.
33. Panel • Crestone Peak I
The multitudinous roles of
mGluR5 in brain development and
plasticity
Robert Gereau, Chair: Hui-Chen
Lu, Anis Contractor, Peter Kalivas
34. Panel • Crestone Peak II

New functions and roles for
chondroitin sulfate proteoglycans
in development, regeneration, and
plasticity
Chair: Ronald Meyer, Herbert
Geller, Roman Giger, Victor
Arvanian, James Fawcett
37. Panel • Torreys Peak I

Noradenergic processes in
stimulant addiction
Chair: Thomas Newton, David
Weinshenker, John Mantsch, Ronald
See, Colin Haile
35. Panel • Crestone Peak III
The cannabinoid system: Impacts
on neurogenesis to complex
behavior

Glucocorticoids and the brain:
Novel developments on the
mechanisms of transcriptional
activity and glucocorticoid
feedback
Chair: Greti Aguilera, Robert
Spencer, Stafford Lightman, Joe
Herbert

Larry Parsons, Aron Lichtman, Tarek
Samad, Chair: Philip Iredale
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Tuesday, January 25, continued
38. Panel • Torreys Peak II
What brain imaging combined
with genetics can tell us
about brain function and
neuropsychiatric illness
Chair: William Bunney, Steven
Potkin, Daniel Weinberger, Peter
Fox, Jason Stein
39. Panel • Torreys Peak III
Inhibitory neurotransmission:
When is an inhibitory synapse
NOT inhibitory?
Bruce Tempel, Mike Burger, Chair:
Conny Kopp-Scheinpflug, Karl
Kandler

2:30–4:00 p.m.
Memorial Panel • Crestone Peak IV
Recent developments in CNS
adenosine research: Recognition
of the contributions of Thomas V.
Dunwiddie
Chair: Carl Lupica, Susan Masino,
Chris Dulla, Robert Greene

3:30–4:30 p.m.
Exhibits and Posters • Red Cloud Peak
& Shavano Peak

4:30–6:30 p.m.
40. Panel • Crestone Peak I
Metabotropic glutamate receptor
regulation of AMPA receptors in
addiction: From physiology to
behavior
Camilla Bellone, Chris Pierce,
Karen Szumlinski, Chair: James
McCutcheon
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41. Panel • Crestone Peak II
The emerging role of dopamine
dysregulation in bipolar disorder
Patricio O’Donnell, Wolfgang Sadee,
John Kelsoe, Chair: Anil Malhotra
42. Panel • Crestone Peak III
Circadian clock and metabolism:
A new view of molecular timing
Chair: Michael Iuvone, Joesph
Takahashi, Paolo Sassone-Corsi,
Carla Green, Gianluca Tosini
43. Panel • Crestone Peak IV
Prefrontal cortex: Sex by
environment interactions
Neil MacLusky, Chair: Julie
Markham, Victoria Luine, Jill Becker
44. Panel • Torreys Peak I
Role of neuroglia in brain disease:
From stroke to Alzheimer’s disease
Chair: Jaroslaw Aronowski,
Jin-Moo Lee, Gregory del Zoppo,
Bruce Ransom
45. Panel • Torreys Peak II
Brain collections in the modern
era of neuropathology
Chair: Barbara Lipska, Andrew
Dwork, Deborah Mash, Joel
Kleinman, Sherry Leonard
46. Panel • Torreys Peak III
Role of identified interneurons
in the rodent spinal locomotor
network
Chair: Ronald Harris-Warrick,
Ying Zhang, Simon Gosgnach,
Patrick Whelan

6:30–8:30 p.m.
Special Poster Session and Reception •
Red Cloud Peak & Shavano Peak
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Wednesday, January 26
52. Panel • Torreys Peak II

7:30–9:30 a.m.

Progress toward regenerating the
corticospinal tract after spinal
cord injury

47. Panel • Crestone Peak I
Snow making in the brain:
Mechanisms of myelination
Babette Fuss, Chair: Terri Wood,
Wendy Macklin, Vittorio Gallo
48. Panel • Crestone Peak II
Metabotropic glutamate receptor
5 (mGlu5) as a target for
antidepressant drugs
Chair: Andrzej Pilc, Gregor Hasler,
Beata Karolewicz
49. Panel • Crestone Peak III
PTSD: Clinical challenges and
treatment innovations
Chair: Chris Reist, Murray
Raskind, Michael Hollyfield, Michael
Alkire
50. Panel • Crestone Peak IV
Are pre- and postsynaptic
G-protein coupled receptors
regulated differently?
Chair: John Williams, Shane
Hentges, Veronica Alvarez, Cameron
Good, Michael Higley

Chair: Oswald Steward, Ephron
Rosenzweig, Zhigang He, Jason
Carmel
53. Panel • Torreys Peak III
CaMKII in molecular memory
mechanisms
Chair: Karl Ulrich Bayer, Nikolai
Otmakhov, Roger Colbran, Johannes
Hell

10:00–11:30 a.m.
Smitty Stevens Memorial Ski
Race • Flying Dutchman

11:30 a.m.–2:00 p.m.
Mountain Lunch • Summit House
(mid-mountain)

3:30–4:30 p.m.
Exhibits and Posters • Red Cloud
Peak & Shavano Peak

4:30–6:30 p.m.

51. Panel • Torreys Peak I
Recent advances in our
understanding of how
cannabinoids regulate behavior
and homeostasis
Margaret Haney, Emmanuel Onaivi,
Chair: Edward Wagner, Jeffrey
Tasker

54. Panel • Crestone Peak I
Drug sensitivity in adolescence:
Vulnerability vs. resilience
Chair: Patricio O’Donnell, Susan
Andersen, Danielle Counotte, Kyle
Frantz
55. Panel • Crestone Peak II
To ski or not to ski, that is the
cortical question: Prefrontal
regulation of behavioral and
cognitive flexibility

January 22–27, 2011 • Keystone, Colorado
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Wednesday, January 26, continued
Chair: Ryan LaLumiere, David
Moorman, Catharine Winstanley,
Gui Xue
56. Panel • Crestone Peak III
Two brains are better than one:
Multiple learning systems for
economic decision making
Yael Niv, Antonio Rangel, Michael
Frank, Chair: Paul Phillips
57. Panel • Crestone Peak IV
Black diamonds or blue squares:
Same start, different paths
Agonist directed signaling and
separation of function
Chair: James Zadina, Erica Melief,
Lakshmi Devi, Laura Bohn
58. Panel • Torreys Peak I
Talk softly and carry a big stick:
Subtle changes in gene expression
lead to major neuropsychiatric
disorders

59. Panel • Torreys Peak II
Novel mechanisms of visual
cortical function and plasticity
Alfredo Kirkwood, Elizabeth
Quinlan, Raphael Pinaud, Chair:
Ania Majewska
60. Panel • Torreys Peak III
Translational studies of
neuroactive steroids: Targets,
biomarkers and potential
therapeutics for neuropsychiatric
disease
David Farb, Chair: A. Leslie
Morrow, Christine Marx, Michael
Rogawski

6:30 p.m.
Business Meeting • Torreys Peak IV

Thomas Hyde, Carlo Colantuoni,
Ryan Smith, Chair: Erin Newburn

Thursday, January 27
7:30–9:30 a.m.
61. Panel • Crestone Peak I
The impact of animals on the
definition of addiction
Chair: Charles O’Brien, Chris
Pierce, Pier Piazza, George Koob,
Tom Crowley
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62. Panel • Crestone Peak II
Nicotinic acetylcholine
receptors as targets for treating
neuropsychiatric disorders
Chair: Rouba Kozak, Ying Wang,
Sherry Leonard, Hans Rollema,
Craig Bailey
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63. Panel • Crestone Peak III
The repairable brain: Charting the
unknown sea
Chair: John Sladek, Krys
Bankiewicz, Kimberly Bjugstad,
Lotta Granholm-Bentley, Greg
Gerhardt
64. Panel • Torreys Peak I
Targeting amyloid precursor
protein: A route to impact
multiple diseases
Chair: Nigel Greig, Kumar
Sambamurti, Varghese John, Donald
Ingram, Maria Maccecchini
65. Panel • Torreys Peak II
Speaking about skiing: Neural
models of speech motor control
Chair: Donald Robin, Charles
Larson, Jeremy Greenlee, Simon
Eickhoff
66. Panel • Torreys Peak III
Targeting and modulation of
synaptic AMPA receptors
Chair: Roger Nicoll, Katherine
Roche, James Howe, Robert
Malinow

3:30–4:30 p.m.
Exhibits • Red Cloud Peak &
Shavano Peak

4:30–6:30 p.m.
67. Panel • Crestone Peak I
Becoming addicted: The transition
to dorsal striatum mediated drugseeking behavior
Chair: Amanda Gabriele, Kristen
Keefe, Jennifer Murray, Ingo Willuhn

68. Panel • Crestone Peak II
Molecular manipulation of the
biogenic amine transporters:
From the mighty to the minuscule
Chair: Amy Newman, Claus
Løland, Ana Carneiro, Ulrik Gether
69. Panel • Crestone Peak III
How do we learn what outcomes
to expect from a decision?
Investigations into the neural
circuits mediating model-based
learning about reward value versus
identity
Yael Niv, Chair: Geoffrey
Schoenbaum, Antonio Rangel,
Anthony Wagner
70. Panel • Torreys Peak I
Hitchhiker’s guide to the phasic
brain: Sub-second measures
of glutamate and acetylcholine
neurotransmission
Chair: Greg Gerhardt, Vinay
Parikh, Erin Hascup
71. Panel • Torreys Peak II
The role of astrocytes
in the pathogenesis of
neurodegeneration
Chair: Milos Pekny, Jin-Moo Lee,
Mark Sands, Serge Przedborski
72. Panel • Torreys Peak III
ProSAAS—A novel neuropeptide
precursor implicated in anxiety,
body weight, circadian rhythms,
and Alzheimer’s disease
Chair: Lloyd Fricker, John Pintar,
William Wetsel, Iris Lindberg

6:30 p.m.
Reception • Keystone Lodge Gallery

7:30 p.m.
Banquet and Dance • Keystone Lodge
Ballroom

January 22–27, 2011 • Keystone, Colorado
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Poster Session 1
Sunday • Red Cloud Peak & Shavano Peak

Posters will be available for viewing 3:30–10:00 p.m. on Sunday. Presenters will be
with posters 3:30–4:30 p.m. Posters must be removed by 10:00 p.m. on Sunday.
P1. Prenatal cocaine exposure causes
a GABA-dependent reversal in D2
dopamine receptor responses at
corticostriatal synapses
Nigel Bamford
P2. Antagonism of apolipoprotein
E receptor-2 (LRP8) and the
pathogenesis of Alzheimer’s disease
Steven Barger
P3. fMRI-guided transcranial
magnetic stimulation reveals that
the superior temporal sulcus is a
cortical locus of the McGurk effect
Michael Beauchamp
P4. Long-term changes in long-term
depression following a single
episode of early life seizures
Paul Bernard
P5. Characterization of pituitary
adenylate cyclase activating
polypeptide (PACAP) in the
hypothalamus: Metabolic and
feeding regulator
SuJean Choi
P6. Why do we value freedom? Genetic
polymorphism predicts the impact
of choice on learning
Jeffrey Cockburn
P7. Multiple chronic pain states are
associated with a common amino
acid changing allele in KCNS1
Michael Costigan
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P8. A new mouse genetic model for
binge drinking
John Crabbe
P9. Default-state activity difference
between control and antisocial
substance-dependent youths
during an active functional MRI
paradigm
Manish Dalwani
P10. Using targeted viral-mediated gene
transfer of DREADD receptors in
rats to elucidate the role of “direct”
pathway neurons in reinforcement
learning and decision-making
Susan Ferguson
P11. Novel genetic model of acute
norepinephrine deficiency
Raul Gainetdinov
P12. Photostimulation of spinal
trigeminal neuron pathways to
parasympathetic cardiac vagal
neurons
Christopher Gorini
P13. Involvement of serotonergic and
neuroinflammatory mechanisms
in the MDMA-induced increase in
hippocampal glutamate release
Gary Gudelsky
P14. Negative expectations promote
amygdala responsivity and
slower response times in a visual
discrimination task
Henry Holcomb
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P15. Augmenting the GLP-1 receptor
signaling pathway provides
neurotrophic and neuroprotective
actions
Harold Holloway

Jens Mikkelsen

P16. Ceramic-based microelectrode
arrays vs. microdialysis probe
measurements in the CNS of awake
animals: It’s about time
Peter Huettl
P17. Subcortical dopamine synthesis
is differentially associated with
separable cognitive factors
Angela Ianni
P18. Elevated CSF Aβ as an
endophenotype of the CALHM1
P86L polymorphism in young,
cognitively healthy individuals at
risk for AD
Jeremy Koppel
P19. Deep brain stimulation of the
amygdala in a rat model of posttraumatic stress disorder
Scott Krahl
P20. Genetic predictors of relapse after
citalopram response in major
depressive disorder
Gonzalo Laje
P21. The genetic signatures of
transposable elements (TE) in
schizophrenia
Fabio Macciardi
P22. Extinction during withdrawal
from cocaine does not attenuate
the persistence of behavioral
sensitization
Bruce Mattingly
P23. Factors influencing differentiation/
myelination potential of
oligodendrocytes derived from
human embryonic stem cells
Synthia Mellon

P24. Treatment with the alpha7 nAChR
partial agonist SSR180711 reverses
phencyclidine (PCP)-induced
reduction in synaptic plasticity
P25. Cerebral ischemic injury
is enhanced in a model of
oculodentodigital dysplasia
Christian Naus
P26. Role of dorsal medial prefrontal
cortex dopamine D1-family
receptors in relapse to high-fat food
seeking induced by the anxiogenic
drug yohimbine
Brittany Navarre
P27. Normalizing dopamine D2
receptor-mediated responses in
D2-KO mice by virus-mediated
restoration of D2 receptors:
Comparing D2L and D2S
Kim Neve
P28. Negative outcomes and risk
avoidance in humans: Evidence for
involvement of 5-HT2A mediated
neurotransmission
Olaf B. Paulson
P29. Photoexcitation of
channelrhodopsin-2-expressing
processes originating from
the paraventricular nucleus
of the hypothalamus evokes
neurotransmitter release onto
brainstem parasympathetic
neurons
Ramón Piñol
P30. Membrane lipid rafts are required
for D2 dopamine receptor signaling
David Sibley
P31. An essential role for nucleus
accumbens core in outcomeguided behaviors
Michael McDannald
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Poster Session 1, continued
P32. Characterization of nuclear
neurokinin 3 receptor expression in
rat brain
Celia Sladek

P34. Identification of a short, bioactive
form of vasoactive intestinal
peptide (VIP) in the SCN
Martha U. Gillette

P33. Selection of striatonigral synapses
by dopamine
David Sulzer
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Poster Session 2
Monday–Tuesday • Red Cloud Peak & Shavano Peak

This is a special session with the highest-ranked posters by young investigators. A
grand prize and several other prizes will be given to the best posters. Presenters will
be with posters on Monday and Tuesday from 3:30–4:30 p.m. and returning for the
special session 6:30–8:30 p.m. on Tuesday. Posters must be removed by 10:00 p.m.
on Tuesday.
P35. Repeated N-acetylcysteine reduces
cocaine seeking in rodents and
craving in cocaine-dependent
humans
David Baker
P36. Previous ethanol experience
enhances synaptic plasticity of
NMDA receptors in the ventral
tegmental area
Brian Bernier
P37. The effects of age at onset on
clinical outcomes in patients with
bipolar disorder
Raphael Braga

Ross Cardarelli
P42. Corticosterone-induced
potentiation of cocaine-seeking
behavior: A role for organic cation
transporter 3
Paul Gasser
P43. Repeated brain stimulation effects
on markers for neuroplasticity:
Differential outcomes in
anaesthetized and awake animals
Roman Gersner

P38. mTORC1 suppression reverses
the dendritic damage and spatial
learning and memory deficits
induced by prolonged seizures
Amy Brewster

P44. Investigating altered NMDA
receptor localization and signaling
in a Huntington disease mouse
model
Clare Gladding

P39. Cross-talk among inputs to
the ventral striatum: Prefrontal
cortical burst stimulation shunts
hippocampal inputs
Gwendolyn Calhoon
P40. Effect of ovariectomy on
yohimbine- and pellet-priminginduced reinstatement of food
seeking
Donna Calu

P41. Altered prefrontal excitatoryinhibitory balance in DISC1dominant negative mice

P45. Orbitofrontal and striatal circuits
encode the shift between goaldirected and habitual actions
Christina Gremel
P46. Structural determinants and
mechanism for inhibition of
NMDA receptors by a new class of
non-competitive antagonists
Kasper B. Hansen
P47. A nuclear role for the neurokinin 3
receptor in histone modification
Dane Jensen
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Poster Session 2, continued
P48. Escalation of cocaine intake is
associated with a distinct pattern of
DNA methylation
Tod Kippin
P49. Epigenetic mechanisms underlying
alterations in the medial prefrontal
cortex of mice prenatally exposed
to cocaine
Barry Kosofsky
P50. Repeated stress causes persistent
disruption of CRF mediated
increases in dopamine in the
nucleus accumbens
Julia C. Lemos
P51. Age differences in effects of
environmental manipulations
on cue-induced reinstatement of
cocaine-seeking in male rats
Kyle Frantz
P52. Intermittent mTOR inhibition
is sufficient to block the epilepsy
phenotype in NS-Pten conditional
knockout mice
Joaquin Lugo
P53. Regulation of sleep behavior
by activity-dependent BDNF
expression
Keri Martinowich
P54. Impaired reality testing in an
animal model of schizophrenia
Michael McDannald
P55. Operant sensation seeking as a tool
to screen novel modulators of the
mGluR5 receptor
Chris Olsen
P56. Infralimbic cortex plasticity is not
necessary for contextual extinction
of operant responding for heroin
Jamie Peters
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P57. Modulation of tonic GABA
currents in cultured rat
hippocampal neurons by connexin
hemichannel blockers
Christopher B. Ransom
P58. The role of the dendritic spine in
Alzheimer’s pathology
Miranda Reed
P59. MicroRNA expression in the
prefrontal cortex during the human
lifespan
Malik Sams
P60. In vivo voltammetric measurement
of dopamine release in human
striatum during a behavioral task
Stefan Sandberg
P61. Suppression of adult neurogenesis
results in dendritic remodeling in
cornu ammonis pyramidal neurons
Robert Schloesser
P62. Attenuated neutrophil infiltration
and tissue damage in chemokine
receptor CXCR2-deficient mice
following experimental traumatic
brain injury
Bridgette D. Semple
P63. Is the orexin system involved in
schizophrenia?
James Shoblock
P64. Changes in molecular stress
response pathways in normal
adolescence and schizophrenia—
Implications for the developmental
onset of psychiatric illness
Duncan Sinclair
P65. Neural signaling in rat amygdala to
added cues and changes in reward
during upshift and downshift
unblocking
Jason Trageser
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P66. Corticotropin-releasing factor
in the ventral tegmental area
attenuates motivated behavior
associated with a reduction in
reward-evoked phasic dopamine
release
Matthew Wanat
P67. Neurotrophic factor (BDNF)
Val66Met genotype affects the
relationship between resting rCBF
and anxiety-related personality
traits—A positron emission
tomography (PET) study

P68. Mice lacking Shank1
display deficits in ultrasonic
communication, scent-marking
behavior and social learning—An
autism-like phenotype?
Markus Wöhr
P69. Splice variant specific changes
in the expression of DRD2 in
the prefrontal cortex of patients
with schizophrenia and affective
disorders
Sanne S. Kaalund

Shau-Ming Wei

Don't forget
Special Reception
Tuesday, 6:30–8:30 p.m.
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Poster Session 3
Wednesday • Red Cloud Peak & Shavano Peak

Posters will be available for viewing 3:30–10:00 p.m. on Wednesday. Presenters will
be with posters 3:30–4:30 p.m. Posters must be removed by 10:00 a.m. on Thursday.
P70. β-catenin stabilization regulates the
form and function of hippocampal
synapses
Thomas Bartlett
P71. β1 adrenergic receptors decrease
neurotransmission to cardiac vagal
neurons
Ryan Bateman
P72. Targeting heavy chain ferritin
(H-ferritin) gene delivered via
cationic liposomes in cancer cells
enhances the radiation therapeutic
efficacy
James Connor
P73. Effects of myostatin on motor
behavior
Sonsoles de Lacalle
P74. Attenuated effects of experimenteradministered heroin in adolescent
vs. adult male rats: Locomotor
sensitization and somatic signs of
withdrawal
Kyle Frantz
P75. Synaptic and intrinsic activation of
respiratory GABAergic neurons in
the brainstem
Julie Frank
P76. Mild as well as severe insults
produce necrotic, not apoptotic
cells: Evidence from 60-minute
seizures
Denson Fujikawa
P77. Behavioral analyses: The
differences are night and day
Justin Graves
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P78. PDE10A inhibitors demonstrate
efficacy in an animal of negative
symptoms in schizophrenia
Thorsten Hage
P79. ERPs in PTSD revisited: Metaanalytic review of P3 components
in post-traumatic stress disorder
and their potential clinical utility
Eric Harris
P80. Hypoxia reversibly inhibits
inspiratory-related GABAergic
neurotransmission to cardiac vagal
neurons in the nucleus ambiguus
Heather Jameson
P81. RNA sequencing reveals novel
A-to-I RNA editing events during
mouse brain development
Allissa Dillman
P82. Olfactory epithelial odorant
patterns are largely independent of
olfactory bulbar connections
Paul Kent
P83. Combined ETrA antagonism and
suppression of microglial activation
improves outcome following
traumatic brain injury
Anthony Kropinski
P84. The role of TAAR1 in the CNS
effects of compounds in the
amphetamine class
Anita Lewin
P85. A randomized clinical trial of
fipamezole in the treatment of
dyskinesia in advanced Parkinson’s
disease (FJORD study)
Peter LeWitt
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P86. Mechanism of action of posiphen
and metabolites in CSF and plasma
of amnestic cognitive impaired
patients
Maria L. Maccecchini

Tulen Pekny

P87. Prenatal SO exposure alters
brainstem neurons that mediate
parasympathetic control of heart
rate
2

Amanda Matthews

P95. Norepinephrine increases
glycinergic neurotransmission
to cardiac vagal neurons in the
nucleus ambiguus
Kerry Philbin

P88. Altered pain responses in
abstinent (±) 3,4-methylenedioxymethamphetamine (MDMA,
“Ecstasy”) users
Una McCann
P89. Chronic exposure to intermittent
hypoxia selectively alters neuro
transmission and diminishes
brainstem cardioprotective para
sympathetic activity to the heart
David Mendelowitz

P96. “I wanna go FAST”: Analysis of
rapid glutamate busting reveals
that pre-status epilepticus basal
glutamate levels predict severity of
status epilepticus in aged rats
Francois Pomerleau
P97. Norepinephrine increases
GABAergic neurotransmission to
cardiac vagal neurons via activation
of α1 adrenergic receptors
Carie Reynolds

P90. Morphine and pregabalin, but
not RP-67580 (NK1 receptor
antagonist), reduce mechanical
conflict-avoidance behavior in a rat
model of neuropathic pain
Thomas Morrow
P91. Effects of serotonin-2A and 2C
antagonists on the reinforcing
effects of cocaine in female
monkeys
Susan Nader
P92. Novel mechanisms of drug action
at synaptic and extrasynaptic sites
revealed by multiscale receptor
kinetic computational models
David Naylor
P93. Release probability and vesicle
replenishment regulate responses
at a ribbon synapse
Nicholas Oesch

P94. Synemin is expressed in both
reactive astrocytes and Rosenthal
fibers in human juvenile onset
Alexander disease

P98. Effects of task content, demand,
and phase on cortical activation
patterns in working memory tasks:
An ALE meta-analysis
Claudia Rottschy
P99. Investigation of therapeutic brain
activities with assisted living
residents
Brian Winges
P100. Neuronal pentraxin 1 negatively
regulates excitatory synapse
number
Ramon Trullas
P101. Effect of anesthetics on the
trigeminal cardiac brainstem reflex
pathway
Xin Wang
P102. Energy metabolism during
neonatal seizures
Claude Wasterlain
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Poster Session 3, continued
P103. Gestational Naltrexone alters the
enhancing consequence of fetal
ethanol exposure on postnatal
ethanol intake and the behavioral
and neural olfactory response to
ethanol odor

P104. A neuronal network switch for
approach / avoidance decision
toggled by appetitive state
Rhanor Gillette

Steven Youngentob

Save the Date!
45th Winter Conference
on Brain Research
January 21–26, 2012
Snowbird, Utah
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Session Abstracts
Panel • Sunday, 4:30–6:30 PM • Crestone Peak I

1. Chewing the fat about striatal-dopamine
signaling and obesity
Chair: Mitchell Roitman
Presenters: Mitchell Roitman, Regina M. Leinninger, Paul Kenny, Dana Small

Nearly one third of American adults are obese and obesity-related costs represent more than 9 percent of all medical spending in the United States. These
statistics are particularly striking when considering that animals, via peripheral
signaling mechanisms and hypothalamic circuitry are adept at regulating caloric
intake. It is now clear that discrete brain regions, the striatum in particular, can
promote feeding behavior even in the absence of caloric need. Signaling in
the striatum, which is strongly modulated by its dopaminergic input, encodes
the rewarding properties of food and manipulations of striatum strongly
modulate approach for and consumption of food. In an age when calorically
dense, high-fat foods are readily available, alterations in dopamine and striatal
signaling—either due to genetic predispositions or as a consequence of feeding
behavior—may drive overconsumption. The panel will discuss the role of
striatal circuitry, with a special emphasis on dopamine signaling, in feeding and
obesity. First, Mitchell Roitman (University of Illinois at Chicago) will discuss
modulation of phasic dopamine signaling by diet and peripheral signals involved in food intake and body weight regulation. Martin Myers Jr (University
of Michigan) will discuss leptin-dopamine interactions and their implications
for body weight regulation. Paul Kenny (The Scripps Research Institute) will
discuss the role of striatal D2 receptors in the consumption of a high fat diet and
predispositions for obesity. Finally, Dana Small (Yale University) will discuss
striatal responses to food and food-related cues using functional imaging in
humans with different genetic profiles and predisposition for obesity.
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Panel • Sunday, 4:30-6:30 PM • Crestone Peak II

2. Stress and drug abuse converge on
serotonergic function
Chair: Jerry Frankenheim
Presenters: Lynn Kirby, Abbie Schindler, Kathryn Commons, Samir Haj-Dahmane

A characteristic of addiction is relapse, often caused by re-exposure to drugassociated contexts or by stress. Lynn Kirby’s data show that morphineconditioned rats exposed to stress-induced relapse have enhanced postsynaptic GABA receptors on serotonin (5-hydroxytryptamine, 5-HT) dorsal raphe
(DR) neurons compared to saline-conditioned rats exposed to the stressor
or morphine-conditioned rats not exposed to stress. Responses of 5-HT DR
neurons to corticotropin-releasing hormone (CRH) may also be sensitized
by morphine history. Endogenous opioids are released during stress to regulate pain, emotion, and craving for cocaine and opiates. Charles Chavkin has
shown that chronic stress induces release of endogenous dynorphin opioids
that activate kappa opioid receptors and MAPK pathways, and Abbie Schindler
(Chavkin lab) is developing considerable evidence for the DR as a site of dynorphins’ actions to potentiate rewarding effects of cocaine and induce relapse of
drug seeking behavior. Kathryn Commons’ work shows how nicotine administration and withdrawal differentially activate subgroups of neurons within the
DR. Topographically selective action of different stimuli on the DR could help
explain how 5-HT is involved in both aversive (stress) and rewarding (drugs of
abuse) conditions. Samir Haj-Dahmane is investigating the role of the endocannabinoid (eCB) system in regulation of stress responses and anxiety-related
behaviors that play a role in addiction behavior. He shows that stress hormones
reduce the strength of glutamatergic synapses to DR 5-HT neurons by increasing eCB synthesis and release. More importantly, his recent results indicate
that exposure to a variety of stressful stimuli down-regulates eCB signaling in
DR 5-HT neurons. Such an alteration of eCB signaling may contribute to stressinduced anxiety and depression. Thus, chronic stress and drug abuse converge
to produce long-term serotonergic dysfunction.
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Panel • Sunday, 4:30-6:30 PM • Crestone Peak III

3. New views on the pathophysiology
underlying Fragile X syndrome
Chair: Oswald Steward
Presenters: Suzanne Zukin, Leonard Kaczmarek, Molly Huntsman,
Oswald Steward

Fragile X Mental Retardation Syndrome (FXS) is the most common form of
inherited mental retardation. Neurological symptoms include impaired learning
and memory, exaggerated fear, impaired social interactions and seizures. In the
vast majority of cases, the syndrome is caused by an unstable CGG trinucleotide expansion leading to hyper-methylation of the gene and transcriptional
silencing leading to a functional null. The encoded protein, Fragile X Mental
Retardation protein is an RNA binding protein that has been suggested to have
multiple functions, especially in regulating mRNA translation at synapses.
Studies of FMR1 knockout mice have revealed abnormalities in spine shape
and alterations in synaptic plasticity (enhanced LTD), but it remains unclear
whether these abnormalities can account for the various symptoms in FXS. This
workshop will consider new viewpoints on the pathophysiology in FXS based
on studies of FMR1 knockout mice. Suzanne Zukin will discuss dysregulation
of mTOR-dependent protein synthesis in FMR1 knockout mice and its role
in synaptic plasticity. Len Kaczmarek will present new evidence that Fragile X
mental retardation protein controls gating of the sodium-activated potassium
channel Slack. Molly Huntsman will discuss recent studies on disruption of
GABAergic transmission in the amygdala in FMR1 knockout mice and its possible role in enhanced emotional reactivity. Os Steward will discuss the possibility
that FMRP plays a role in activity-dependent mRNA degradation in dendrites.
Panel • Sunday, 4:30-6:30 PM • Torreys Peak I

4. Exercise as a prescription for
neurodegeneration: Silver bullet or bitter pill?
Chair: Isabelle Aubert
Presenters: Nicole Berchtold, Isabelle Aubert, Brian Kaspar, Henriette van Praag

Exercise may become a new gold standard towards healthy aging and it could
pave the way to identifying new targets for neuroprotective therapeutics.
However, it has to be recognized that exercise may only provide a silver lining
for some neurodegenerative disorders. This panel will address both sides of
the coin. Dr. Berchtold (UC-Irvine) will provide an overview of the potential
mechanisms underlying the benefits of exercise on cognitive functions in the
context of aging, dementia, and Alzheimer’s disease. Dr. Kaspar (Research
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Institute at Nationwide Children’s and Ohio State University) will discuss
exercise and motor neuron disease. Based on rodent and human studies, Dr.
Kaspar will define the proper type, intensity, and duration of exercise necessary
to activate exercise-mediated pathways of neuroprotection, which can lead to
neuron survival. Dr. van Praag (National Institute of Aging) will present her
recent results in the N171-82Q mouse model of Huntington’s disease. Dr. van
Praag will provide evidence that in this mouse model, exercise is not sufficient
to reverse pathological phenotypes and may in fact exacerbate metabolic and
motor symptoms. Conference attendees are invited to provide one slide to the
chair of the panel (isabelle.aubert@sri.utoronto.ca) in advance for discussion at
this session. Selected slides, covering topics related to exercise and
neuroprotection/neurodegeneration, will be presented prior to the general
discussion and conclusion of the panel.
Panel • Sunday, 4:30-6:30 PM • Torreys Peak II

5. The role of metabotropic glutamate
receptors in brain development and risk for
psychiatric illness
Chair: Kristin Bigos
Presenters: Joel Kleinman, Bita Moghaddam, Jay Gibson, Kristin Bigos

Metabotropic glutamate receptors (mGluRs) contribute to the regulation of
synaptic glutamate. The genes coding for mGluRs (e.g. GRM3) are implicated
in the risk for several psychiatric disorders, including schizophrenia and bipolar
disorder. mGluRs play a critical role in brain development and may be prom
ising drug targets for the treatment of psychiatric disorders. Dr. Joel Kleinman
will discuss the expression of GRM3 in human brain as a potential mechanism
for risk of schizophrenia. He will focus on GRM3 transcripts that are prefer
entially expressed in fetal human brain. Dr. Bita Moghaddam will focus on
mGluR5 receptor modulation of cognition and relevance to psychiatric disorders. Specifically she will show data in behaving animals demonstrating that
mGluR5 receptors tonically regulate the function of prefrontal cortex neurons,
which correlates with behavioral performance, supporting the idea that
modulation of mGluR5 receptors may provide a pharmacological strategy for
fine-tuning the temporal pattern of firing of cortical neurons. Dr. Jay Gibson will
talk about how local circuit function is altered in the neocortex of the Fragile X
model mouse—the Fmr1 KO. Specifically, he will show data that persistent activity states, measured using electrophysiological methods, are longer in neocortical slices obtained from the Fmr1 KO mice due to signaling changes involving
mGluR5. These alterations suggest that a form of increased excitability exists in
the neocortex of Fmr1 KO mice, and this in turn, may affect rhythms generated
during slow wave sleep and information processing in alert states. Dr. Kristin
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Bigos will show how GRM7 affects neural circuitries related to schizophrenia
and bipolar disorder and schizophrenia. She will also discuss GRM7 transcripts,
which have different patterns of expression in brain across the lifespan, and their
association with schizophrenia and bipolar disorder. This panel will give an
overview of the current research involved with mGluRs and their role in brain
development, as well as provide examples of alterations in brain expression as it
relates to genetic risk for psychiatric disorders.
Panel • Sunday, 4:30-6:30 PM • Torreys Peak III

6. Regulation of organelle turnover and protein
degradation by Parkinson’s disease genes
Chair: Anurag Tandon
Presenters: David Park, Edward Fon, Mark Cookson, Haung Yu

This panel will discuss recent evidence that several Parkinson disease (PD)
genes link mitochondrial dynamics with autophagic and lysosomal protein
degradation pathways. Anurag Tandon (U Toronto) will give brief overview of
the relevant PD genes and the affected pathways. Edward Fon (McGill U) will
describe the translocation of Parkin, an E3 ubiquitin ligase, from the cytosol to
mitochondria following uncoupling of the mitochondrial membrane potential
and causing autophagic degradation of mitochondria. Importantly, wild-type
but not mutant parkin stimulates biogenesis of mitochondrial-derived vesicles
(MDVs), which target specific mitochondrial proteins to lysosomes. This novel
MDV trafficking pathway represents an early response to mitochondrial stress,
which is activated before wholesale degradation of mitochondria through
autophagy. David Park (U Ottawa) will present evidence showing how Parkin,
along with Pink1 and DJ-1 may regulate this autophagic maintenance of mitochondrial quality. Next, Mark Cookson (NIH) will discuss the role of LRRK2,
which causes autosomal dominant PD and is associated with intracellular
membranes, in the regulation of autophagy. Because LRRK2 is also a target for
protein degradation pathways, he will also provide evidence suggesting that heat
shock proteins are modulate LRRK2 protein levels and function. Finally, Haung
Yu (Columbia U) will discuss the impact of glucocerebrosidase mutations on
the relative risk of developing levo-dopa responsive Parkinsonism. Classically,
mutations in this lysosomal enzyme are linked with Gaucher’s disease, the most
common lysosomal storage disorder. New studies indicate that reduced protein
degradation in the autophagic-lysosomal system and altered lipid homeostasis
contribute to increased synucleinopathy and pathogenesis.
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Panel • Sunday, 8:30-10:00 PM • Crestone Peak I

7. Imaging human behavioral disinhibition
Chair: Thomas Crowley
Presenters: Monique Ernst, Omar Mahmood, Jesse Suh, Thomas Crowley

Human “behavioral disinhibition” (BD) is a disposition to excessively engage
in risk-taking behaviors, behaviors that unpredictably may result in either, or
both, reinforcing or punishing outcomes. BD, under partial genetic control and
associated with structural and functional brain abnormalities, characterizes
comorbid antisocial and drug-use disorders. We present recent functional neuroimaging studies, emphasizing clinical populations with severe BD. Monique
Ernst (National Institute of Mental Health) studies deficits in cognitive control,
associated with impulsivity and perturbed emotion processing. She describes
the ontogenic neurodevelopment of these processes, examining their typical
and atypical co-development in children, adolescents and adults. Omar
Mahmood (University of California, San Diego) studies fMRI neural activation, particularly in frontal/executive circuitry, as a predictor of adolescents’
substance initiation, and of their frequency and intensity of use, and also as a
predictor of relapse among adult methamphetamine users. Jesse Suh (University of Pennsylvania) images neural disinhibition in addicted adults, assessing
cognitive, affective, and behavioral domains with sensitive probes for attempted
inhibition of pre-potent motor behavior. He studies top-down modulation of
limbic responses under conditions of motivationally-significant cues (drugs,
sex, danger), and during attempted regulation of drug motivation and negative
affective states. Thomas Crowley (University of Colorado Denver) conducts
functional neuroimaging of risk-taking antisocial adolescents who have comorbid substance dependence. He examines them as they make choices between
doing a risky or a cautious behavior, and he identifies a set of brain regions that
malfunction as these youths make risky choices.
Panel • Sunday, 8:30-10:00 PM • Crestone Peak II

8. Is inhibition of free radical damage still
a good strategy for neuroprotection after
traumatic brain injury?
Chair: Edward Hall
Presenters: Edward Hall, Alan Faden, Jeffrey Johnson

Traumatic brain injury (TBI) constitutes one of the major unmet medical
needs that in many cases results in either death or devastating life changes for
the survivor and his/her family. The hope that a treatment might be feasible
comes from the fact that much of the neural damage that underlies the lasting
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neurological deficits is due to a secondary injury process that is triggered by
the primary mechanical trauma that logically could be inhibited. In that regard,
a major focus of attention over the last three decades has been on the role of
oxygen free radical-mediated oxidative damage and “antioxidant” therapeutic
approaches by which it might be modified resulting in increased post-TBI
survival and recovery. However, three antioxidant compounds, polyethylene
glycol-conjugated superoxide dismutase, a scavenger of superoxide radicals;
tirilazad, a multi-mechanistic inhibitor of free radical-induced lipid peroxidation and dexanabinol, a combination antioxidant/glutamate NMDA receptor blocker have failed to produce a significant improvement in survival and
recovery in multi-center phase III clinical trials in moderate and severely injured
TBI patients. This 3 speaker panel will explore alternative mechanistic strategies for more effectively inhibiting posttraumatic oxidative damage that could
potentially be more clinically efficacious. The organizer Ed Hall (U. Kentucky)
will discuss the neuroprotective efficacy of mitochondrially-targeted antioxidant agents in TBI models. Secondly, Alan Faden (U. Maryland) will present
his work on the role of the important free radical generating enzyme NADPH
oxidase (NOX) in TBI pathophysiology and the neuroprotective effects of
prototypical NOX inhibitors in TBI paradigms. Thirdly, Jeff Johnson (U. Wisconsin) will review the neurochemistry of the endogenous antioxidant NF-E2related factor 2-antioxidant response element (Nrf2-ARE) pathway and discuss
the protective actions of prototype pharmacological Nrf2-ARE activators.
Panel • Sunday, 8:30-10:00 PM • Crestone Peak III

9. The hippocampal-amygdala-prefrontal circuit
in anxiety
Chair: Joshua Gordon
Presenters: Steve Maren, Cyril Herry, Francisco Sotres-Bayon, Ekaterina Likhtik

The functional significance of the amygdala, prefrontal cortex and hippocampal
formation for learning, remembering and executing anxiety related behavior has
been established. Each of these areas contributes in a behaviorally relevant way
to learning about fear and extinction of fearful responses. The amygdala is of
primal importance for the formation, expression and storage of fear memories,
the medial prefrontal cortex (mPFC) interacts with the hippocampus and the
amygdala in a functionally specific manner during fear learning and extinction, and the hippocampus is thought to influence the amygdala and mPFC in
relaying context-related information. In this panel we will discuss how these
areas come together to form an anxiety processing network. First, Steve Maren
(University of Michigan) will show anatomical disconnection and functional
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retrograde tracing data to reveal the involvement of the hippocampal-prefrontalamygdala circuit in the contextual regulation of extinguished fear memories.
Then, Cyril Herry (Institut de Neurosciences de Bordeaux) will show that in
contrast to adults, fear extinction in juveniles leads to erasure of the original fear
memory and that formation of perineuronal nets coincides with the switch of
extinction mechanisms to the adult phenotype. Francisco Sotres-Bayon (University of Puerto Rico) will discuss how amygdala input provides fear-related
signals to the prefrontal cortex that is gated by the ventral hippocampus. Finally,
Ekaterina Likhtik (Columbia University) will discuss how theta-frequency
coherence within the amygdala-prefrontal-hippocampal circuit changes as a
function of learning about fear and extinction.
Panel • Sunday, 8:30-10:00 PM • Torreys Peak I

10. Estrogen receptor signaling in brain:
Why do we care about estrogen receptor beta?
Chair: Robert Handa
Presenters: T. John Wu, Robert Handa, Shaila Mani, Celia Sladek

Throughout life, our brains are bathed in a constantly changing milieu of steroid
hormones. We now know that steroids can modulate all facets of brain function,
and should not be regarded simply as reproductive hormones. Important for
women’s mental health, estrogen signaling occurs through at least two different receptors, estrogen receptor (ER) alpha and ERbeta. Although ERalpha
is responsible for most of the reproductive aspects of estrogens, this is not
the case for ERbeta. Over the past decade and a half, since the discovery of
ERbeta, new roles for this receptor are being unearthed. This panel will discuss
a number of novel roles for ERbeta in the control of brain function. T. John Wu
(Uniformed Services University) will provide an overview of recent studies on
ERbeta and focus on recent data demonstrating membrane sites of action of
estradiol, mediated by ERbeta. Bob Handa (University of Arizona) will discuss
the role of ERbeta in regulating the stress response circuitry and data showing
that ERbeta is also important for transmitting signals from androgen metabolites. Shaila Mani (Baylor College of Medicine) will discuss recent studies using
knockout mouse models demonstrating that ERbeta is involved in regulating
neural control of anxiety and depressive-like behaviors. Celia Sladek (University
of Colorado School of Medicine) will present results showing effects of ERbeta
agonists on feeding behavior and metabolic indices. The panel will also lead
discussions of future research directions in the ERbeta field and its potential as a
target for drug discovery.
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Panel • Sunday, 8:30-10:00 PM • Torreys Peak II

11. Regulation of AMPA receptor expression and
function
Chair: Stephen Traynelis
Presenters: Tim Benke, Kathryn Partin, Stephen Traynelis, Anders Kristensen

AMPA receptors are rapidly activating and rapidly desensitizing ligand-gated
ion channels that mediate a fast component of transmission at virtually all
excitatory synapses. AMPA receptors can undergo a variety of plastic changes,
with both their number and function being altered by posttranslational modifications. In addition, therapeutically interesting compounds can alter both
deactivation and desensitization. Given their critical role in synaptic signaling,
it is important to understand in detail the structural basis underlying AMPA
receptors expression, function, regulation, and block. Discussion in this panel
presentation will cover current concepts underlying AMPA receptor developmental expression, activation and desensitization, modulation by phosphorylation, and regulation by novel classes of subunit-specific channel blockers. Dr.
Tim Benke will initially discuss the distinct developmental window of expression of GluR2-lacking AMPA receptors in the hippocampal CA1 region. Dr.
Kathy Partin will provide an overview of the structural basis of AMPA receptor
desensitization, with emphasis on newly discovered molecular determinants
within the external vestibule that control desensitization. Dr. Stephen Traynelis
will discuss the mechanism underlying control of GluR1 function by CamKII
phosphorylation of Ser831. Finally, Dr. Anders Kristensen will present new
data on block of AMPA receptors by philanthotoxins. This set of presentations
was designed to touch on four key elements of AMPA receptor function—
developmental expression, factors controlling the time course of signaling, posttranslational control of receptor function, and new emerging pharmacology of
potentially subunit-selective antagonists.
Panel • Sunday, 8:30-10:00 PM • Torreys Peak III

12. Brain trauma, endothelin, and vascular
control: A bloody mess!
Chair: Christian Kreipke
Presenters: Paula Dore-Duffy, Christian Reynolds, William Armstead,
Monica Vavilala

Traumatic brain injury (TBI) results in several key pathologies, including
edema, diffuse axonal injury (DAI), and hypoperfusion. Over 25 clinical trials
have been developed based around the first two pathologies, however none have
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proven successful. Therefore, attention to understanding the third pathology,
hypoperfusion, may yield a viable treatment strategy. This panel addresses new
advances in both a basic and clinical science understanding of how cerebral
blood flow is regulated following TBI. More specifically, Christian Reynolds
will present new work on how endothelin receptor A (ETrA) antagonism
results in a change in hemodynamics, ultimately leading to neuroprotection and
improved behavioral outcome. Dr. Dore-Duffy will discuss the role of endothelin in regulation of pericyte contractility in response to traumatic brain injury.
Drs. Armstead and Vavilala will present basic science animal and clinical work
detailing the roles of age and sex in determining outcome after TBI. Finally, Dr.
Kreipke will summarize current findings related to endothelin control of microcirculation following TBI in the context of pre-clinical development of a new
pharmacological strategy to improving outcome following TBI. Taken together,
the panel will shed new light onto the importance of understanding cerebral
blood flow in the context of TBI.
Panel • Monday, 7:30-9:30 AM • Crestone Peak I

13. MicroRNA in brain development, function,
and pathology
Chair: Natalie Beveridge
Presenters: Murray Cairns, Natalie Beveridge, Anne Schaefer, Paul Kenny

MicroRNAs are temporally expressed small non-coding RNAs that can individually regulate several hundred genes. These molecules are important for
normal development and they also participate in the pathogenesis of diseases.
Over half the microRNAs discovered to date are highly or exclusively expressed
in the brain, with many suggested to support important neuronal functions.
These small molecules can fine-tune the expression of many genes within a
biological network, suggesting that microRNA dysregulation could underlie
the synchronisation of the molecular changes observed in many neurological
conditions such as psychosis and addiction. The panel will begin with a presentation by Murray Cairns on the role of microRNA in synaptic function and
neuropathology of schizophrenia. Natalie Beveridge will then describe work
investigating neurodevelopmental microRNA expression in the human dorsolateral prefrontal cortex, especially the changes that occur at critical time points
such as adolescence; a time of increased risk for schizophrenia. Anne Schaefer,
will present the findings of recent work, which show that Ago2, a component of
the RNA induced silencing complex (RISC), plays a significant role in cocaine
addiction. Finally, Paul Kenny will discuss the role of microRNA in determining
vulnerability to cocaine addiction, as well as the potential for developing antiaddiction therapeutics based on the modulation of these small RNAs.
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Panel • Monday, 7:30-9:30 AM • Crestone Peak II

14. Activity-dependent control of neuronal
excitability, function, and survival via
potassium channels
Chair: Ian Forsythe
Presenters: Len Kaczmarek, Elias Aizenman, Hiroaki Misono, Ian Forsythe

The control of neuronal excitability and homeostasis are fundamental to normal
neuronal function and development. Voltage-gated potassium channels (Kv)
are important regulators of neuronal excitability and more than 40 Kv genes
comprising around 12 families, have been identified and cloned. Kv channels
modulate resting membrane potential and determine action potential firing
threshold and waveform. They also participate in controlling the cell-cycle,
cell death and apoptosis, with dysregulation contributing to excitotoxicity and
neurodegeneration. While there is a broad understanding of recombinant Kv
channels in expression systems, studies of these channels in identified neurones under ‘native’ conditions is now receiving more attention and is revealing hidden depths to their signalling in terms of gene transcription, channel
trafficking and phosphorylation. This session will open by a consideration
of non-gating functions of potassium channels by reference to Slick/Slack
sodium-dependent potassium channels from Len Kaczmarek (Yale University).
Then Elias Aizenman (University of Pittsburgh) will discuss the role of Kv2.1
potassium channels in modulation of cell death pathways through apoptosis.
A functional ion channel must gain access to the plasma membrane and hence
activity-dependent protein trafficking is a key control mechanism; this will be
explored first by Hiroaki Misono (University of Maryland) by reference to biosynthetic trafficking of Kv2.1 and Kv4.2. Then synaptic control of Kv function
will be presented with reference to Kv3.2 and Kv2.2 by Ian Forsythe (MRC
Toxicology Unit, Leicester, UK).
Panel • Monday, 7:30-9:30 AM • Crestone Peak III

15. Environmental influences on effects of
drugs of abuse
Chair: Christel Westenbroek
Presenters: Michael Nader, George Rebec, Aldo Badiani, Christel Westenbroek

Environmental factors have a huge impact on behavior and the brain. In this
session the impact of environmental factors on the dopaminergic reward system
and the effects of drugs of abuse will be discussed. A range of environmental
factors have been found that influence how individuals respond to drugs of
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abuse. For example, the context in which the test is performed, whether an
animal is socially housed or lives in an enriched environment interact with
behavioral and neurobiological effects of drugs of abuse. In this panel Dr. Nader
will discuss how the social hierarchy in monkeys, interacts with the effects of
cocaine on the dopaminergic reward system and the vulnerability for addiction,
using neuroimaging. Dr. Rebec will discuss how environmental enrichment
during adolescence affects subsequent responding for psychostimulants and
the response of forebrain neurons to appetitive stimuli. It appears that environmental experience alters reward circuitry to impact drug-taking behavior. Dr.
Badiani will discuss how the surroundings of drug taking can influence in a differential manner the intake of heroin, cocaine, and ketamine, as well as drug preference, in both rats and human addicts. Dr. Westenbroek will discus how social
housing of male and female rats differentially affect cocaine self-administration
and the impact of a psychostimulant challenge after chronic stress. This session
will hopefully increase the appreciation of the influence of environmental variables on brain function and drug action, and that consideration of environment
is critical for developing treatments for all CNS-related disorders in humans.
Panel • Monday, 7:30-9:30 AM • Crestone Peak IV

16. Towards a new pathophysiology of
depression: The possible role of astrocytic
glutamate transport dysfunction
Chair: Fritz Henn
Presenters: Fritz Henn, Anita Bechtholt-Gompf, Gustavo Turecki, Georg Northoff

The pathophysiology of depression has gone through a series of evolutions
beginning with the catecholamine hyposthesis, the role of the HPA axis, the
change in neurotrophin expression, especially BDNF, and finally alterations in
glutaminergic transmission all seeming to play a role in the genesis of the illness.
Henn will review data on patients and using the learned helplessness model
of depression which suggest there is a specific circuit which is altered when a
depressive episode is initiated in man or helplessness in rats which accounts
for elements of all the above models with the central point being glutaminergic
overactivity in the l. habenula which appears to be driven by decreased glutamate uptake by astrocytes in the cortex and hippocampus. Bechtholt-Gump will
show that blocking astrocytic glutamate uptake in animals leads to the development of anhedonia. Tureki will show microarray data from suicide completers
which suggests that connexins 30 and 43, involved in forming astrocytic gap
junctions are not functional, again implicating astrocytic pathology in depression and Nordhoff using MRS in patients and controls will present data supporting a model of astrocytic glutamate transport pathology in patients with MDD.
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Taken together these data present a coherent pathophysiology of depression in
which the core deficit may be astrocytic glutamate transport.
Panel • Monday, 7:30-9:30 AM • Torreys Peak I

17. New approaches to target protein misfolding
in neurodegenerative diseases
Chair: Warren Hirst
Presenters: Steve Jacobsen, Esther Wong, Leonard Petrucelli, Warren Hirst

Protein misfolding continues to be a common and exciting theme in neurodegenerative disease research, giving rise to both neuronal dysfunction and
degeneration. As we increase our knowledge of the role of oligomeric, fibrillar,
and higher-order molecular misfolded proteins in neurodegenerative diseases,
new approaches offer themselves for therapeutic intervention. Steve Jacobsen
(Proteostasis) will present data on the discovery and development of proteostasis network (PN) modulators for the treatment of neurodegenerative and other
diseases. The PN is a collection of protein complexes and pathways that regulate
protein folding, trafficking, disaggregation, and degradation, and by developing
systems-based drug discovery tools, novel lead molecules for the treatment of
protein misfolding diseases can be identified. Esther Wong (Albert Einstein
College of Medicine) will discuss the importance of autophagy in maintenance
of neuronal homeostasis, and how alterations in this degradative pathway contribute to pathogenesis in neurodegenerative disorders and modulate disease
progression. Leonard Petrucelli (Mayo Clinic College of Medicine) will present
new work on the harmful consequences of abnormal tau products and how
the cell can harness the heat shock proteins to clear these unwanted proteins.
Warren Hirst (Pfizer) will discuss work demonstrating that targeting the clear
ance of Abeta oligomers and aggregates can modify both the disease progression and symptoms of Alzheimer’s disease. Overall, this panel will provide
insights on how modulating misfolding of key proteins in neurodegenerative
disorders may provide future therapies for these debilitating diseases.
Panel • Monday, 7:30-9:30 AM • Torreys Peak II

18. Enhancing cognitive enhancement
strategies in major mental disorders
Chair: Katherine Burdick
Presenters: John Sweeney, Christopher Bowie, Katherine Burdick, Jeff Daskalakis

Convergent data in schizophrenia suggest that cognitive dysfunction accounts
for a large proportion of the variance in functional disability. This has led to a
focused effort to treat cognition in schizophrenia, with medications producing
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limited success to date. Less is known about predictors of functional outcome
in bipolar disorder (BPD) but a similar pattern has been reported, supporting
cognitive enhancement approaches in BPD as well. This session will focus on
cognitive enhancement (why it is important, what has succeeded, what has
failed, and future designs). Dr. John Sweeney (Univ. of Illinois) will review
the literature on cognitive enhancement in schizophrenia and discuss methodological/biological limitations restricting its success. Dr. Christopher Bowie
(Queen’s Univ.) will suggest that pharmacological intervention may not be sufficient to induce cognitive changes and the role of cognitive remediation. He will
present new data from a randomized controlled trial that suggests that cognitive
enhancement without supplemental skills training is less likely to generalize to
everyday behavior change. Dr. Katherine Burdick (Albert Einstein College of
Med) will hypothesize that cognitive enhancement may fare better in BPD than
in schizophrenia, outlining the potential advantages of focusing on BPD, where
cognition is more variable than in schizophrenia but may also be more tractable.
She will present data from a recent trial in BPD using the d2/d3 agonist, pramipexole. Finally, Dr. Jeff Daskalakis (Univ. of Toronto) will focus on the novel
approach using brain stimulation techniques to influence cognition, presenting
data on the effects of repeated transcranial magnetic stimulation (rTMS) in
schizophrenia.
Panel • Monday, 7:30-9:30 AM • Torreys Peak III

19. Regulation of neuronal function by AKAP
signaling complexes
Chair: Mark Dell’Acqua
Presenters: Mark Dell’Acqua, Johannes Hell, Dax Hoffman, Yuriy Usachev

Regulation of neuronal synaptic transmission and excitability requires a highdegree of spatio-temporal control of cellular signaling pathways to transduce
locally generated signals into modulation of specific downstream effectors.
Scaffolding proteins that function to organize multi-protein complexes containing receptors, ion channels, protein kinases and phosphatases are integral to
coordinating signaling in both neuronal and non-neuronal cells. In particular,
the A-kinase anchoring protein (AKAP) family of scaffolding proteins that bind
and target PKA and other signaling proteins to specific locations have emerged
as key regulators of ion channels and neurotransmitter receptors in neurons.
This panel will present a series of talks on the functions of the AKAP79/150
scaffold protein (product of the AKAP5 gene) that targets PKA, PKC, and the
protein-phosphatase 2B-calcineurin (CaN) to ion channels and postsynaptic
receptors. The chair, Mark Dell’Acqua (University of Colorado) will start the
session by introducing the AKAP79/150 signaling complex and presenting
recent studies on the role of palmitoylation in controlling endosomal targeting
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of the AKAP to regulate AMPA glutamate receptor trafficking and dendritic
spine enlargement during LTP synaptic plasticity in hippocampal neurons. Dr
Johannes Hell (Univ. of California Davis) will then present additional work on
PKA anchoring by AKAP79/150 in control of spine formation and postsynaptic
plasticity signaling in vivo. Next, Dr. Dax Hoffman (NINDS) will discuss recent
work on regulation of neuronal excitability through AKAP-PKA regulation of
Kv4 potassium channel trafficking. Finally, Dr Yuriy Usachev (Univ of Iowa)
will focus on AKAP regulation of TRPV1 function and heat sensitization in
dorsal root ganglion neurons.
Panel • Monday, 4:30-6:30 PM • Crestone Peak I

20. New findings in nicotine dependence
Chair: Ronald Lukas
Presenters: Marina Picciotto, Athina Markou, M. Imad Damaj, Michael Marks

Nicotine dependence can be viewed as an addictive disorder and the most
common, preventable cause of disease and premature mortality and as a form of
self medication for neuropsychiatric disorders. Nicotine has analgesic, antidepressant, anxiolytic, attention enhancing, and nootropic effects that probably
drove early humanoid use of products containing nicotine. Even in these times,
these effects of nicotine could be consciously or subconsciously perceived
as beneficial by a public that knows fully about the adverse consequences of
tobacco product use. Based in part on studies using transgenic mouse models,
but also on in vitro studies, new perspectives are emerging about neurobiological and even molecular mechanisms involved in nicotine dependence. In this
panel, Marina Picciotto (Yale University) will discuss intracellular signaling
pathways downstream of nicotinic receptors (such as those involving CREB and
calcineurin) in the mesolimbic system that are critical for encoding the cuereward pairing involved in nicotine seeking in the conditioned place preference
paradigm. Athina Markou (University of California, San Diego) will present
work on roles played by α7- and β4*-nicotinic receptor subtypes in affective and
somatic elements of nicotine withdrawal based on studies in knockout mice.
Imad Damaj (Virginia Commonwealth University) and Michael Marks (University of Colorado) will present on differential contributions of β2*-nicotinic
receptors containing α4, α5 or α6 subunits in mouse models of nicotine
dependence, reward and withdrawal. Panel members will discuss relevance of
these and other findings to human studies identifying predisposing conditions
or nicotinic receptor subunit gene polymorphisms associated with heightened
susceptibility to nicotine dependence.
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Panel • Monday, 4:30-6:30 PM • Crestone Peak II

21. Risky business: The neural basis of decision
making under uncertainty
Chair: Paul Phillips
Presenters: Catharine Winstanley, Jamie Roitman, Michael Platt, Peter Bossaerts

The central goal of associative learning is to reduce the uncertainty of future
events using environmental predictors that can inform decision making
processes. However, many outcomes are not deterministic; that is, they have
irreducible uncertainty. For the case of probabilistic outcomes, the likelihood of
the event occurring needs to be learned, and this information should influence
decision making using a policy (risk attitude) that is adaptive based upon the
current needs of the organism. Thus, learning about the nature of predicted
events, their likelihood, and how to use this information are all essential
components of optimal survival. This panel will discuss the neural correlates
and substrates of these processes. First, Catharine Winstanley (University of
British Columbia) will describe neuropharmacological approaches in rodents
to ascertain the neurochemical and anatomical substrates of risk-based decision
making. Next, Jamie Roitman (University of Illinois at Chicago) will present
neurophysiological studies in behaving rats to test value coding in orbitofrontal
cortical neurons for deterministic and probabilistic rewards in individuals with
different risk attitudes. Michael Platt (Duke University) will present data from
humans and non-human primates assessing neural encoding of different forms
of uncertainty. Finally, Peter Bossaerts (California Institute of Technology) will
present computational approaches to understanding risk cognition and taskrelated fMRI studies investigating neural substrates of financial risk taking in
humans.
Panel • Monday, 4:30-6:30 PM • Crestone Peak III

22. Huntington’s disease: New insights
from receptor dysfunction to behavioral
dysregulation
Chair: Michael Levine
Presenters: Clare Gladding, Michael Levine, Elizabeth Abercrombie, George Rebec

Huntington’s disease (HD) is an inherited neurodegenerative disorder characterized by progressive disturbances in movement, cognition and mood.
In HD there is a progressive and selective degeneration of striatal mediumsized spiny neurons as well as of neurons in the cortex. Mouse models of HD
permit the study of mechanisms of neuronal dysfunction that ultimately lead
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to neurodegeneration and the identification of novel therapeutic targets. This
panel will describe new findings in mouse models involving changes in striatal
neurons as well as alterations in the cortex and the interplay between cortical
outputs to the striatum and neuronal responses that can induce dysfunctions in
striatal cells. Gladding will discuss alterations in extrasynaptic NMDA receptor signaling, localization, trafficking and its role in striatal excitotoxicity. She
will emphasize calpain activation and alterations in striatal enriched tyrosine
phosphatase activity in expression of extrasynaptic NMDA receptors as well as
the apoptotic signaling processes that are activated when extrasynaptic NMDA
receptors are elevated. Levine will provide evidence for differential alterations in synaptic activity and communication in striatal neurons of the direct
and indirect output pathways as well as changes in communication among
the various classes of striatal interneurons and medium-sized spiny neurons.
Abercrombie will present data that show the relation between cortical electrophysiological activity and the regulation of subcortical basal ganglia macro- and
micro-circuits. She will also discuss glutamatergic and GABAergic regulation
of striatal acetylcholine interneurons. Finally, Rebec will focus on changes in
behavior-related corticostriatal function using extracellular recordings of spike
activity and local field potentials. His ongoing studies of glutamate transmission indicate a critical role for dysregulation of glutamate uptake in altered HD
electrophysiological processing.
Panel • Monday, 4:30-6:30 PM • Crestone Peak IV

23. Schwann cells in central and peripheral
axon regeneration
Chair: Mark Tuszynski
Presenters: Ahmet Hoke, Marie Campana, Mark Tuszynski, Mary Bartlett Bunge

Schwann cells exert an essential role in supporting peripheral nerve regeneration at multiple levels, including secretion of growth-promoting molecules
and extracellular matrix molecules; phagocytosis; axon guidance; and remyelination. In addition, recent evidence suggests that Schwann cells also have an
important role in supporting growth of spinal cord axons after central injury.
This session will highlight new advances in the understanding of Schwann cell
biology that underlies support of peripheral nerve regeneration; we will then
extend the discussion to the CNS, highlighting a recent appreciation for the
role of Schwann cells in supporting spinal cord axonal regeneration after administration of experimental therapeutics. Ahmet Hoke will describe distinct
genetic mechanisms that are present in differing subpopulations of Schwann
cells that may contribute to their ability to support peripheral axonal growth.
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Marie Campana will present novel data from genetic mouse models regarding the dependence of Schwann cells on lipoprotein signaling in mounting
responses to peripheral nerve injury. Moving into the central compartment,
Mark Tuszynski will discuss an essential need for Schwann cell migration into
sites of spinal cord injury to support axonal regeneration associated with experimental therapeutics. Mary Bartlett Bunge will discuss differing propensities
of central and peripheral neurons to extend axons in the injured spinal cord,
highlighting a potential role of Schwann cells in modifying intrinsic neuronal
responses to injury.
Panel • Monday, 4:30-6:30 PM • Torreys Peak I

24. Splicing and dicing: Human cortical
development and developmental brain disorders
Chair: Barbara Lipska
Presenters: Nenad Sestan, Mark Cookson, Barbara Lipska, Daniel Geschwind

Human brain has a greater number of alternative transcripts than any other
tissue. Allelic variation impacts on the expression of specific alternative transcripts that affect brain development and contribute to risk for disease. This
panel will focus on molecular features of human brain development, including
regional specificity of alternative transcript expression in fetal human brain
and association with genetic variance as they pertain to neurodevelopmental
psychiatric disorders, such as autism and schizophrenia. Dr Sestan will present
data from the whole-genome, exon-level expression analysis of multiple brain
regions from fetal human brain and demonstrate that a large number of genes
show specific expression and splicing patterns and associations with cisregulatory elements. Dr Cookson will present QTLs for DNA methylation and
gene expression and show that genetic variation affects both DNA methylation
and expression in multiple brain regions of the human brain. Dr Lipska will
present transcriptome profiling data from the human prefrontal cortex across
the lifespan, including fetal age and show that the rate of gene expression
changes is highest and genes form tightly connected modules at early stages of
cortical development. QTLs for expression across normal development and
the implications of the data for schizophrenia will be presented. Dr Geschwind
will present evidence that genes involved in key neurodevelopmental processes,
including synapse function and alternative splicing are implicated in autism.
Gene network analysis confirms these findings, identifying two autism related
co-expression modules. These data indicate that despite significant genetic
heterogeneity, neurodevelopmental disorders may share downstream pathway
abnormalities.

January 22–27, 2011 • Keystone, Colorado

51

Panel • Monday, 4:30-6:30 PM • Torreys Peak II

25. Calling down the slopes: Behavioral
functions and neurobiological underpinnings of
ultrasonic vocalizations in rats
Chair: Ingo Willuhn
Presenters: Paul Clarke, Michelle Ciucci, Markus Wöhr, Jeffrey Burgdorf

Motivated behavior in rats is typically studied through visual observation or via
automated measures (e.g., operant responding). However, rats emit ultrasonic
vocalizations (USVs) which offer clues about motivation and emotional state.
Two broad classes of USVs are recognized in adult rats, termed 22- and 50-kHz
calls. Calls in the 22-kHz range are readily emitted when rats are exposed to
aversive stimuli and presumably reflect a negative affective state. Conversely,
50-kHz USVs commonly occur in anticipation of appetitive stimuli and are
thought to be a marker of a positive affective state. However, both 22- and
50-kHz calls appear heterogeneous, and little is known about the behavioral
significance of specific call subtypes. This session will discuss potential behavioral functions of several different USV subtypes and neurobiological underpinnings of USVs in rats. First, Paul Clarke (McGill University) will characterize
more than a dozen types of 50-kHz USVs and show how they can be modulated
by catecholaminergic drugs and social context. Next, Michelle Ciucci (University of Wisconsin) will discuss how USVs in the 50-kHz range are affected
by dopamine depletion, dopamine receptor antagonism, and the anticipation
of psychostimulant administration. Markus Wöhr (Philipps University of
Marburg) will present data on the communicative function of USVs addressing
call-induced behavioral responses in the receiver and neurobiological systems
implicated in ultrasonic communication. Finally, Jeffrey Burgdorf (North
western University) will show how 50-kHz USVs can be used to discover the
molecular substrates of positive emotion, and how this research guided the
development of a drug for the treatment of depression.
Panel • Monday, 4:30-6:30 PM • Torreys Peak III

26. Synuclein and DJ-1: Physiological functions
and implications for Parkinson’s disease
Chair: Jennifer Morgan
Presenters: Elizabeth Jonas, Ken Nakamura, Eugene Mosharov, Jennifer Morgan

Parkinson’s disease causes a selective degeneration of dopaminergic neurons
and has been genetically linked to mutations in α-synuclein and DJ-1. Despite
clear links to the disease state, the normal functions of synuclein and DJ-1
remain surprisingly unclear. Therefore, the mechanisms by which dysfunctions
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of these proteins contribute to the pathology of Parkinson’s disease are also
unknown. In this session, we will discuss our recent findings that reveal novel
roles for synuclein and DJ-1 in mitochondrial function, neurotoxicity, and
synaptic vesicle trafficking. Liz Jonas will present evidence that DJ-1 enhances
efficiency of mitochondria to produce ATP in long-lived neurons by closing
a mitochondrial leak conductance and increasing proton conductance by the
ATP synthase. Ken Nakamura will present evidence that α-synuclein interacts
with the mitochondrial membrane and induces mitochondrial fragmentation
by increasing the rate of fission. Eugene Mosharov will discuss the interplay
between dopamine, calcium, α-synuclein and chaperone-mediated autophagy
in inducing selective degeneration of neurons under stress conditions. Jennifer
Morgan will present evidence that synuclein participates in several discrete
stages of synaptic vesicle recycling under physiological conditions. Taken
together, these results suggest possible mechanisms by which dysfunction of
DJ-1 and synuclein could contribute to Parkinson’s disease: impairment of
mitochondrial function and ATP production, increased neurotoxicity due to
altered transmitter and calcium handling, and interference with synaptic transmission. Ultimately, these data implicate multiple novel therapeutic targets for
Parkinson’s disease and other neurodegenerative disorders.
Panel • Monday, 8:30-10:00 PM • Crestone Peak I

27. Meth toxicity redux
Chair: Ashley Horner
Presenters: Ashley Horner, Bryan Yamamoto, Jong-Hyun Son, Jacqueline McGinty

A great deal of research has focused on dopamine-mediated methamphetamine
(METH)-induced neurotoxicity. It has become clear that the factors that contribute to METH-induced damage to monoamine systems go beyond dopamine,
and are more diverse and numerous than originally thought. We are just now
beginning to understand the impact that long-term METH administration has
on neuronal, behavioral and cognitive function. This panel will address factors
that contribute to METH-induced neurotoxicity, as well as the consequences
of repeated METH administration on behavior and cognitive function. Ashley
Horner will discuss whether the lipid peroxidation product malondialdehyde
may be an underlying cause, rather than a consequence, of METH-induced neurotoxicity. Bryan Yamamoto will discuss the toxic effects of METH in animals
exposed to environmental stressors. His data indicate that chronic stress
exacerbates the neurotoxic effects of METH via enhancement of glutamatergic
transmission in the striatum. Jong-Hyun Son will discuss the impact of METHinduced neurotoxicity on striatal-dependent instrumental learning and memory
function, in particular action-outcome and stimulus-response associated learning. Jacqueline McGinty will present data indicating that, in long-access (6 hr
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daily) METH self-administering rats, there are dopamine transporter depletions
in dorsal striatum and prefrontal cortex, but no serotonin transporter deficits
or glial activation; yet, cognitive deficits and drug-seeking behaviors persist.
The topics presented will allow for comparison between the binge-type METH
dosing regimen and METH self-administration models and how these models
attempt to recapitulate the changes observed in human METH addicts, as well
as highlight the evolution of the field of METH-induced toxicity.
Panel • Monday, 8:30-10:00 PM • Crestone Peak II

28. New approaches to modulation of NMDA
receptor gating
Chair: Stephen Traynelis
Presenters: Lonnie Woolmuth, Antonius VanDongen, David Farb, Kasper Hansen

NMDA receptors mediate a slow and Ca2+-permeable component of excitatory
synaptic transmission that is involved in a number of normal brain functions,
including development, learning and memory. NMDA receptors also participate in a wide array of neurological problems, and have thus garnered considerable therapeutic interest. Despite decades of effort no NMDA receptor
antagonists or modulators (apart from two channel blockers) have been approved for clinical use. Some of the reasons for this include unfavorable side effects
as well as lack of subunit selectivity, which leads to global block of all NMDA
receptors. This presentation will provide a discussion of NMDA receptor gating
and new classes of NMDA receptor modulators that act at new sites by unique
mechanisms to influence channel gating. Dr. Lonnie Wollmuth will provide
an in depth update on current concepts regarding the structural and functional mechanisms underlying NMDA receptor gating. Dr. Tony VanDongen
will present a structure-based approach to design allosteric modulators of the
NMDA receptor. Dr. Kasper Hansen will discuss novel small molecule subunitselective modulators that act at NR2C- and NR2D-containing NMDA receptors, with an emphasis on their site and mechanisms of action. Dr. David Farb
will discuss the subunit-selectivity, mechanism and molecular determinants
of action of neurosteroids on NMDA receptors. These four presentations will
provide a comprehensive discussion that transits from how receptors gate to
how gating can be modulated, which should provide an up-to-date perspective
on NMDA receptor structure, function, and pharmacology.
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Panel • Monday, 8:30-10:00 PM • Crestone Peak III

29. Membrane-initiated estradiol signaling
regulates motivated behaviors
Chair: Paul Micevych
Presenters: Troy Roepke, Amy Christensen, Kevin Sinchak, Jill Becker

Motivation is the activation of goal-oriented behavior that is triggered by
either intrinsic or extrinsic factors. The resulting behaviors may be critical for
individual (feeding) or species survival (reproduction). On the other hand,
some motivated behaviors are learned through interactions with reinforcers,
such as drugs of abuse. This panel will examine the mechanisms through which
estradiol in females modulates motivated behaviors including feeding, sexual
receptivity and cocaine self-administration. These presentations will point to an
emerging concept that a major aspect of estradiol modulation of these behav
iors is dependent on membrane-initiated cell signaling. Troy Roepke (Oregon
Health Sciences University) will discuss the role of a novel, STX-activated
membrane estrogen receptor in regulating food intake through modulation of
GABA-B receptor and μ-opioid receptor (MOP) signaling by attenuating the
hyperpolarizing effect on POMC neurons. Amy Christensen (UCLA) will
discuss membrane-initiated estradiol signaling involving the metabotropic
glutamate receptor (mGluR1a) to activate protein kinase Cθ through which
spinogenesis is activated in the arcuate nucleus. These events are shown to be
required for estradiol-induction of lordosis behavior. Kevin Sinchak (California
State University, Long Beach) will discuss estradiol regulation of MOP activation in the medial preoptic nucleus that inhibits sexual receptivity (lordosis),
and the actions estradiol and progesterone on nociceptin opioid receptor
(NOP) to deactivate MOP and facilitate lordosis. Jill Becker (University of
Michigan) will discuss how estradiol can organize and activate circuits involved
in regulating motivated behavior by affecting the ascending dopamine reward
system.
Panel • Monday, 8:30-10:00 PM • Torreys Peak I

30. Cortical spreading depolarization (SD):
Emerging pathophysiologic mechanism in the
acutely injured brain
Chair: Sergei Kirov
Presenters: Jens Dreier, Jed Hartings, Sergei Kirov, Nanna MacAulay

Cortical SD is a propagating wave of neuronal and glial depolarization associated with the functional collapse of plasma membrane ion selectivity. While
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short-lasting SDs are withstood in healthy tissue, longer-lasting SDs are
harmful in metabolically challenged tissue of the injured brain. In the ischemic
penumbra recurring SDs combine with compromised blood supply to increase
overall metabolic load, thereby expanding the initial infarct. Much like ischemic
stroke, the first hours of severe traumatic brain injury (TBI) are exacerbated by
recurrent propagating waves of SDs. Therefore, the first hours following stroke
and TBI are crucial for reducing injury in the metabolically-compromised brain
tissue, yet this area of research is largely neglected. This panel will discuss how
SD-induced injury contributes to the patient’s final outcome and will point at
crucial steps to identify cellular mechanisms of SD-associated injury to neurons
and glia. First, Jens Dreier (Charité University) will present data on pathological
neurovascular coupling involved in ischemic damage during cortical SDs in patients with subarachnoid haemorrhage and ischemic stroke. Jed Hartings (University of Cincinnati) will demonstrate how electrophysiological recordings in
animal models and in patients have revealed cortical SDs as a novel pathological
mechanism in severe TBI. Sergei Kirov (Medical College of Georgia) will show
with in vivo 2-photon microscopy and electrophysiology that SDs facilitate
acute injury to fine synaptic circuitry within ischemic penumbra, expediting
penumbral recruitment into the ischemic core. Finally, Nanna MacAulay (University of Copenhagen) will discuss how cotransporter-mediated water transport contributes to brain edema and acute injury during SDs.
Panel • Monday, 8:30-10:00 PM • Torreys Peak II

31. New components of retinal circuits
Chair: Stephen Massey
Presenters: Robert Duvoisin, Ron Gregg, Jeffrey Diamond, Lane Brown

The mammalian retina is a triumph of miniaturization. There are approximately
60 neuronal types organized into specific pathways. For example, there are
pathways for rod and cone function, parallel ON and OFF channels and approx
imately 12-20 ganglion cells types, the output neurons of the retina. Some of
these ganglion cells, containing melanopsin, have been associated with circadian behavior and the pupillary light reflex. Steve Massey will briefly introduce
basic retinal pathways. Photoreceptors release glutamate and communicate with
second order neurons by a variety of glutamate receptors. Robert Duvoisin will
show that the sign-inverting input to ON bipolar cells via the mGluR6 cascade
requires TRPM1 channels. Ron Gregg will show data concerning the accessory
protein nyctalopin, the absence of which causes a form of congenital stationary
night blindness. Nyctalopin appears to be required for the correct assembly
or location of TRP channels in the mGluR6 cascade of ON bipolar cells. Jeff
Diamond will discuss how local dendritic processing in a specific amacrine cell
type provides massively parallel reciprocal feedback in the rod bipolar pathway.
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Lane Brown will present his use of gene expression profiling and patch-clamp
recording pharmacology to identify the light-activated channel in melanopsincontaining retinal ganglion cells.
Panel • Monday, 8:30-10:00 PM • Torreys Peak III

32. Factors regulating adult neurogenesis in
the rodent and human brain
Chair: Maura Boldrini
Presenters: Amelia Eisch, Mariagrazia Grilli, Henriette van Praag, Maura Boldrini

Stem-like progenitor cells (NPCs) are found in the adult neurogenic niche in
the subgranular zone (SGZ) of the dentate gyrus (DG). They produce new
granule neurons that integrate into the hippocampal circuitry. Our knowledge
of adult neurogenesis (AN) in humans is quite limited. In rodents, AN is necessary for learning and for some antidepressant effects, it is reduced by stress and
age, and stimulated by antidepressants. There is hippocampal volume reduction
in major depression (MDD) but it is not clear if AN is reduced. Henriette van
Praag (National Institute on Aging—NIA) will show that a reduction in neurogenesis underlies aging-related cognitive deficits and impairments. Voluntary
exercise ameliorates some of the deleterious morphological and behavioral consequences of aging. Manipulation of endogenous neural stem cells and stem cell
transplantation, as stand-alone or adjunct treatments, seems promising. Maura
Boldrini (Columbia University) will present how the number of NPCs and
the complexity of the capillaries in the DG neurogenic niche is reduced with
age in the human. The role of life adversity on AN in the DG will be discussed.
Mariagrazia Grilli (University of Piemonte Orientale) will show the expression
of NF-kappaB proteins in the adult SGZ and propose their contribution to
signalling pathways in AN. NF-kappaB p50–/– mice show a deficit of AN and
differentiation of NPCs toward the neuronal lineage. Amelia Eisch (University
of Texas) will discuss the controversial role of new neurons in the adult brain
and how their production can be manipulated. Inducible transgenic mouse
models are used to identify intrinsic regulators of new neurons.
Panel • Tuesday, 7:30-9:30 AM • Crestone Peak I

33. The multitudinous roles of mGluR5 in brain
development and plasticity
Chair: Hui-Chen Lu
Presenters: Robert Gereau, Hui-Chen Lu, Anis Contractor, Peter Kalivas

The group I metabotropic glutamate receptor 5 (mGluR5) is involved in synaptic plasticity and implicated in the pathology of several significant neurological
January 22–27, 2011 • Keystone, Colorado

57

disorders (e.g. Fragile X syndrome), pain, addiction, and learning/memory.
Thus, mGluR5 activity exerts enormous influences on neuronal processes and
understanding the different ways in which mGluR5 contributes to normal
neural development and the neuropathology of neurological disorders is an area
of intense research. In this panel we will discuss the role of mGluR5 in several
neuronal processes with an emphasis on the downstream mechanisms mediating mGluR5 signaling. Robert Gereau IV, Washington University, will first
briefly review mGluR5 signaling. He will then talk about the role of mGluR5
in pain-related plasticity in the periphery, spinal cord, and amygdala. HuiChen Lu, Baylor College of Medicine, will report on how mGluR5 signaling
in cortical glutamatergic neurons orchestrates the appropriate anatomical and
functional development of cortical circuits. Anis Contractor from The Northwestern University School of Medicine will discuss the involvement of mGluR5 in
inhibitory learning mechanisms and his group’s latest preclinical findings with
novel mGluR5 selective ligands that aim to assess whether mGluRs are efficacious therapeutic targets to treat anxiety disorders. Peter Kalivas from Medical
University of South Carolina will talk about the role of mGluR5 in relapse to
cocaine addiction. His presentation will conclude with a consideration of how
this information may be used to design pharmacotherapies involving coadministration of mGluR5 negative allosteric modulators in combination with
indirect activation of mGluR2/3.
Panel • Tuesday, 7:30-9:30 AM • Crestone Peak II

34. Noradenergic processes in stimulant
addiction
Chair: Thomas Newton
Presenters: David Weinshenker, John Mantsch, Ronald See, Colin Haile

Dr. Weinshenker (Emory) will focus on how the mesocortical dopamine system
mediates stress and drug reinforcement. Using a combination of immunocytochemistry at the electron microscopic level, site-specific infusion of adrenergic
receptor antagonists coupled to behavioral analysis, and protein biochemistry,
he will present evidence that local alpha-1 adrenergic receptors in the NAc and
PFC regulate drug-induced dopamine and glutamate transmission and behavior. Further, he will show that alpha-1b adrenergic receptors and D1 dopamine
receptors co-localize to subcellular elements of PFC pyramidal cells and are
capable of forming complexes, suggesting that cross-talk between noradrenergic
and dopamine signaling mediated by alpha-1/D1 heterodimers may contribute
to neurochemical and behavioral responses to drugs of abuse. Dr. Mantsch
(Marquette) will present evidence from his laboratory suggesting that the
activation of beta-2 adrenergic receptors is required for stress-, but not cocaine-,
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induced reinstatement. He will then present a proposed noradrenergic pathway
underlying stress-induced relapse. Dr. Ronald See (Medical University of South
Carolina) will discuss recent studies examining the effects of treatment with the
noradrenergic alpha 2 receptor medications yohimbine and guanfacine on cueand stress-induced reinstatement of cocaine-seeking. Dr. Colin Haile (Baylor)
will present data showing that the alpha-1 noradrenergic antagonist doxazosin
alters cocaine-induced locomotor activation in rodents, confirming that the
medication penetrates the blood-brain-barrier. He will then present new data
showing that doxazosin treatment can reduce many of the positive subjective
effects produced by cocaine in non-treatment-seeking cocaine-dependent
volunteers, and that doxazosin reduces cocaine-induced craving for cocaine.
Panel • Tuesday, 7:30-9:30 AM • Crestone Peak III

35. The cannabinoid system: Impacts on
neurogenesis to complex behavior
Chair: Philip Iredale
Presenters: Larry Parsons, Aron Lichtman, Tarek Samad, Philip Iredale

The endogenous cannabinoid system consists of the GPCRs CB1 and CB2,
and the naturally occurring ligands anandamide and 2-arachidonylglycerol
(2-AG), which are largely regulated by their respective catabolic enzymes fatty
acid amide hydrolase (FAAH) and monoacylglycerol lipase (MAGL). The
molecular characteristics of this system have been extensively studied and links
to numerous disease states investigated. Furthermore, the endocannabinoid
system in general modulates fundamental physiological processes, including
cognition, mood, pain and appetite and is rapidly emerging as a therapeutic
target for pathologies associated with these processes. This panel will present
the latest advances in elucidating mechanisms of action of endocannabinoids,
examine their role in synaptic plasticity and neurogenesis, and explore the
therapeutic potential of enzymes that control their biosynthesis/degradation as
well as their downstream receptor targets to treat neurological disorders. Larry
Parsons will start the session by describing a novel role for the endocannabinoid
system in neuroblast migration in vivo, highlighting its importance in regulating
an important step in adult neurogenesis. He will be followed by Aron Lichtman
who will describe his work on the acute and chronic analgesic effects of FAAH
and MAGL inhibitors in a variety of nociceptive assays and the differential
manifestation of tolerance. Continuing along this theme, Tarek Samad will
review his data on the role of MAGL in modulating 2-AG levels, CB1 receptor
signaling, and neurogenesis, using MAGL knockout mice. Finally Phil Iredale
will complete the panel by giving a review of the data supporting a potential role
of CB1 receptor antagonists in modulating cognition.
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Panel • Tuesday, 7:30-9:30 AM • Crestone Peak IV

36. New functions and roles for chondroitin
sulfate proteoglycans in development,
regeneration, and plasticity
Chair: Ronald Meyer
Presenters: Herbert Geller, Roman Giger, Victor Arvanian, James Fawcett

Chondroitin sulfate proteoglycans (CSPGs) are well known to be secreted by
astrocytes following injury to the adult CNS and to play an important role in
regenerative failure. Recent work has provided important new insights into the
mechanisms that regulate CSPG function and axonal signaling. In addition,
surprising new functions for CSPGs have been identified. CSPGs have recently
been found to be involved in progressive conduction failure that occurs in the
intact pathways after spinal cord injury. During development, CSPGs form
a structure, the perineuronal nerve net, around certain neurons and play an
important role in regulating plasticity during development and in the adult.
Herbert Geller will introduce CSPGs and present evidence that subtle change
in the carbohydrate moieties such as sulfation regulates their effects on axonal
growth. Roman Giger will discuss the how CSPGs can regulate the function of
other inhibitory molecules, signaling through a newly identified CSPG receptor
and ways to promote regeneration by targeting the receptor. Victor Arvanian
will present his novel recent findings that CSPGs are involved in suppressing
axonal conduction following spinal cord injury, and this can be prevented
by removing CSPGs with chondroitinase. Finally, James Fawcett will discuss
perineuronal nets and their role in regulating plasticity during development and
following injury and will present recent data on how these nets are formed and
regulate neuronal function using both in vivo and in vitro models.
Panel • Tuesday, 7:30-9:30 AM • Torreys Peak I

37. Glucocorticoids and the brain: Novel
developments on the mechanisms of
transcriptional activity and glucocorticoid
feedback
Chair: Greti Aguilera
Presenters: Greti Aguilera, Robert Spencer, Stafford Lightman, Joe Herbert

Adrenal glucocorticoid secretion is tightly regulated by pituitary ACTH, which
in turn is under the stimulatory effect of hypothalamic corticotrophin releasing
hormone and vasopressin, and glucocorticoid feedback inhibition. This panel
will discuss the latest developments on the mechanisms by which glucocorticoids regulate hypothalamic-pituitary adrenal axis activity and gene transcription,
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in context of interacting factors and their secretion pattern. Greti Aguilera will
begin by discussing the mechanisms of glucocorticoid feedback and present
data indicating that direct effects of glucocorticoids on CRH transcription
depend on interaction with stress induced AP1 transcription factors. This
interaction could explain the refractoriness of CRH transcriptional responses to
glucocorticoid feedback during stress. Next, Robert Spencer will show evidence
that short-term increases in local glucocorticoids inhibit CRH transcription
and release through protein synthesis independent and dependent pathways,
without suppressing stress-induced neuronal inputs to the PVN. Stafford
Lightman will follow by demonstrating that pulsatile secretion of gluco
corticoids is required for a precise and timely transcriptional regulation of the
Clock gene regulator, Period 1, in the hippocampus and peripheral tissues. He
will argue that alterations of the ultradian pattern of glucocorticoid secretion
could alter the fine balance of expression of a significant proportion of the
genome. Finally, Joe Herbert will discuss the role of corticosteroid rhythmicity
controlling adult neurogenesis, particularly in modulating the effect of other
regulators, such as BDNF and phospho-CREB and Wnt3a. Discussion of these
topics will provide new insight on the mechanisms by which glucocorticoids
regulate HPA axis activity, neurogenesis and neuronal function.
Panel • Tuesday, 7:30-9:30 AM • Torreys Peak II

38. What brain imaging combined with
genetics can tell us about brain function and
neuropsychiatric illness
Chair: William Bunney
Presenters: Steven Potkin, Daniel Weinberger, Peter Fox, Jason Stein

In understanding neuropsychiatric illness, genetics and brain imaging are
inextricably entwined as the genetic effects on neuropsychiatric illness can be
revealed in brain imaging and because many aspects of brain imaging are genetically influenced. This panel will focus on strategies leveraging this bidirectional
influence. Daniel Weinberger will discuss the value of studying healthy volunteers and their family members to identify the interactions between candidate
risk genes. Brain imaging examples will be provided demonstrating epistatic
predictions. Steven Potkin will describe how the function of genes determined
using DLPFC activation in an fMRI task as a quantitative trait in a GWAS analysis can be best understood as participants in gene regulatory networks. Peter
Fox will jointly combine imaging & neurocognitive assessments to identify
risk genes using the extended pedigree approach (rather than a candidate gene
approach.) BrainMap-based meta-analyses select pairings of mental operations
and brain structure/function features which are then tested for heritability and
pleitropy. The most significant resulting features are used in GWAS to identify
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risk genes. Examples of determining disease relevance (e.g., MDD) by pleitropy
with life-time incidence of disorders will be presented. Jason Stein will discuss
the new methods for combining the high dimensional imaging and genomics
data to find genes relevant to Alzheimer’s disease. Associations to temporal lobe
volume reveal genes involved in glutametergic neurotransmission, already a
drug target for Alzheimer’s disease and associated with learning and memory.
The strategies presented by the panel provide powerful ways to find and char
acterize genes associated with illnesses of the brain.
Panel • Tuesday, 7:30-9:30 AM • Torreys Peak III

39. Inhibitory neurotransmission: When is an
inhibitory synapse NOT inhibitory?
Chair: Conny Kopp-Scheinpflug
Presenters: Bruce Tempel, Mike Burger, Conny Kopp-Scheinpflug, Karl Kandler

Neurons integrate excitatory and inhibitory inputs, filter them by their intrinsic
biophysical properties and generate a specific output pattern of action poten
tials. Excitatory neurotransmission is directly linked to the generation of action
potentials, while the role of inhibitory neurotransmission is classically consid
ered to reduce action potential firing. This panel will focus on novel insights into
the mechanisms by which inhibition defines the spectral and temporal content
of sensory information and present evidence from the other extreme of the
functional spectrum of inhibition—the generation of action potential output.
Talks from the panel will focus on synapses in the auditory pathways concerned
with localizing and identifying sound sources. Bruce Tempel (University of
Washington) will describe the critical roles of Kv1 channels and Ca++ regulation for maintenance of inhibitory signalling in fast spiking neurons with precisely timed action potentials. Mike Burger (Lehigh University) will focus on the
mechanisms by which inhibition modulates amplitude and kinetics of synaptic
currents via metabotropic receptors, a process which adjusts the precision of
transmission to variable stimulus conditions within the sensory environment.
Conny Kopp-Scheinpflug (University of Leicester, UK) will demonstrate that
even in the absence of excitatory inputs, IPSPs alone can trigger action potential
firing by integration of a glycinergic IPSP with a large hyperpolarisation-activated intrinsic conductance called IH. Karl Kandler (University of Pittsburgh)
will demonstrate a crucial role of patterened spike activity in the developmental
emergence of functionally and anatomically precise inhibitory connections.
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Panel • Tuesday, 4:30-6:30 PM • Crestone Peak I

40. Metabotropic glutamate receptor
regulation of AMPA receptors in addiction:
From physiology to behavior
Chair: James McCutcheon
Presenters: Camilla Bellone, Chris Pierce, Karen Szumlinski, James McCutcheon

Dysregulation of glutamate signaling, including upregulation of AMPA receptors (AMPARs), has been heavily implicated in addiction. Recently, a subtype
of AMPAR, that is calcium permeable (CP-AMPARs), was reported to accumulate after certain drug treatments and shown to mediate cue-induced cocaine
craving. Metabotropic glutamate receptors (mGluRs) are also known to play
an important role in the regulation of AMPAR trafficking, including that of CPAMPARs. Thus, by tightly controlling glutamate signaling, mGluRs may be key
in both the induction and treatment of addiction. In this panel, by drawing on
work from a variety of brain regions, developmental stages and addictionrelated paradigms, we hope to determine common concepts in glutamate
signaling via mGluRs and CP-AMPARs, and how such concepts relate to addiction. First, Camilla Bellone (University of Geneva) will discuss early postnatal
regulation of CP-AMPARs via mGluRs in the ventral tegmental area and how
in utero cocaine disrupts these developmental processes. Second, Chris Pierce
(University of Pennsylvania) will discuss experiments using a relapse model to
illustrate the importance of mGluR-mediated trafficking of AMPARs for addiction-related behavior. Third, Karen Szumlinski (UC Santa Barbara) will present
work detailing the molecular basis for mGluR actions in the nucleus accumbens
and prefrontal cortex with a particular focus on the interacting protein, Homer.
Finally, James McCutcheon (Rosalind Franklin University) will discuss the
addition of CP-AMPARs to nucleus accumbens synapses in a model of cocaine
craving and the reversal of this process by mGluRs.
Panel • Tuesday, 4:30-6:30 PM • Crestone Peak II

41. The emerging role of dopamine
dysregulation in bipolar disorder
Chair: Anil Malhotra
Presenters: Patricio O’Donnell, Wolfgang Sadee, John Kelsoe, Anil Malhotra

Bipolar Disorder (BD) is a neuropsychiatric disorder that afflicts approximately
1-3% of the population. The underlying pathophysiology of BD is unknown;
multiple brain regions and CNS pathways have been implicated with minimal
relationship to drug discovery and current treatment strategies. More recently,
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however, the demonstration (and FDA approval) of second generation antipsychotic drug efficacy for the treatment of BD has highlighted the potential role
of dopaminergic dysregulation in the disorder. In this panel we will present new
data from several lines of research to suggest that a focus on dopamine systems
in BD may be fruitful strategy to better understand the pathophysiology of the
disorder, as well as have treatment implication for heretofore untreated clinical
manifestations of the illness. Speaker 1 will lead off the panel with a discussion
of his group’s work on understanding the role of dopamine systems in animal
models of neuropsychiatric disorders. These data suggest that dopamine system
function may be critical for the processes that underlie psychosis and neuro
cognitive dysfunction, common clinical features of BD. Speaker 2 will present
data from allelic expression imbalance studies implicating the dopamine transporter in BD, as well as gene-gene interaction studies implicating several addi
tional loci within dopaminergic pathways. Speaker 3 will present new data from
his ongoing collaborative study of the genetics of BD, implicating dopaminerelated genetic variants to susceptibility to BD, as well as recent work focusing
on the pharmacogenetics of treatment for the illness. Finally, Speaker 4 will
report on the use of a dopaminergic agonist, pramipexole, in the treatment of
the cognitive dysfunction associated with BD. Unlike prior cognitive enhance
ment studies in schizophrenia, this randomized, placebo controlled clinical
trial demonstrated significant evidence for cognitive improvement in stable BD
patients, suggesting that this patient population may be uniquely sensitive to
pharmacological intervention and that dopamine systems may be a promising
drug target in this disorder. Taken together, this panel will provide an overview
and synthesis of the latest work implicating dopamine in the pathophysiology
and treatment of Bipolar Disorder.
Panel • Tuesday, 4:30-6:30 PM • Crestone Peak III

42. Circadian clock and metabolism: A new view
of molecular timing
Chair: Michael Iuvone
Presenters: Joesph Takahashi, Paolo Sassone-Corsi, Carla Green, Gianluca Tosini

In mammals, a master circadian pacemaker driving daily rhythms in behavior
and physiology resides in the suprachiasmatic nucleus (SCN) of the hypothalamus. The SCN contains multiple circadian oscillators that synchronize
to environmental cycles and to each other in vivo. Recent studies have also
revealed that a variety of tissues (e.g., liver, lung, kidney etc.) are capable of
generating circadian rhythms in vivo and in vitro. The function that these
circadian clocks play in an organism’s physiology is still poorly understood. New
experimental data indicate that circadian rhythms and metabolism are intimately linked, and that disruption of these rhythms may lead to metabolic disease.
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The mechanisms by which circadian rhythms cross-talk with metabolic signals
are just beginning to be elucidated. The objective of this panel is to describe
the state-of-the-art to gain a better understanding of the impact of circadian
rhythms on metabolic gene regulation. Dr Iuvone will introduce the topic and
the speakers, and will moderate the discussion. The first speaker, Dr Takahashi
(UT Southwestern), will provide an overall view on the molecular mechanisms
responsible for the generation of circadian rhythms; the second speaker, Dr
Sassone-Corsi (UC Irvine), will discuss the interactions among the circadian
clock, cellular metabolism and metabolic disorder; the third speaker, Dr Green
(UT Southwestern), will illustrate the role of Nocturnin, a circadian deadenylase, in the regulation of lipid metabolism. Finally, Dr Tosini (Morehouse School
of Medicine) will discuss the role of melatonin receptors and the circadian clock
in the regulation of retinal metabolism and metabolic dysfunction.
Panel • Tuesday, 4:30-6:30 PM • Crestone Peak IV

43. Prefrontal cortex: Sex by environment
interactions
Chair: Julie Markham
Presenters: Neil MacLusky, Julie Markham, Victoria Luine, Jill Becker

Converging evidence shows that the rodent prefrontal cortex (PFC) modulates
multiple cognitive constructs such as working memory, impulsivity, reversal
learning/perseveration, and motivation, similar to the primate PFC. Thus, the
rat provides an important model for investigating questions related to abnormal prefrontal development and function in humans. Participants will provide
behavioral, neuroanatomical and neurochemical results elucidating the action
of gonadal hormones, environmental chemicals, drugs and stress on the PFC.
It will also be discussed how differential male-female vulnerability to these
environmental factors may account for sex differences in neuropsychiatric disorders involving the PFC, such as drug abuse and mental illness. Neil MacLusky
will describe sexually dimorphic changes in PFC synapses of both rodents and
primates following androgen, estrogen and bisphenol A (BPA) administration.
Julie Markham will present evidence for an interactive impact of sex with prenatal stress on both periadolescent development of PFC morphology and behav
iors supported by this region. Victoria Luine will show that prenatal treatment
with cocaine, BPA or stress causes similar sexually dimorphic impairments of
memory at adulthood which may be dependent on changes in dendritic spines
and monoamines in the PFC as well as other regions interacting with the PFC.
Jill Becker will discuss the effects of prenatal stress on dopamine function in the
nucleus accumbens and striatum, as well as sex differences in drug taking behav
ior, functions that are known to be modulated by the prefrontal cortex.
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Panel • Tuesday, 4:30-6:30 PM • Torreys Peak I

44. Role of neuroglia in brain disease:
From stroke to Alzheimer’s disease
Chair: Jaroslaw Aronowski
Presenters: Jaroslaw Aronowski, Jin-Moo Lee, Gregory del Zoppo, Bruce Ransom

Glial cells play important roles in sustaining brain homeostasis in various brain
diseases. Thus, understanding the participation of neuroglia in the pathogen
esis of ischemia, intracerebral hemorrhage and Alzheimer’s disease may help
to identify new targets with therapeutic potential. Jaroslaw Aronowski will
discuss the role oligodendroglia may play in maintaining brain homeostasis after
intracerebral hemorrhage. Specifically, he postulates that following intracerebral hemorrhage and consequent red blood cell lysis within brain parenchyma,
the released free hemoglobin acts as a potent neurotoxin, and that oligodendroglia play an important role in alleviating the cytotoxic effect of hemoglobin
by producing and releasing hemoglobin neutralizing haptoglobin. The role of
hematogenous and brain synthesized haptoglobin will be discussed. Jin-Moo
Lee will discuss the role of activated astrocytes in amyloid plaque pathogenesis
in Alzheimer’s disease. The essential role of intimate contact between astrocytes
and plaques will be explored. In addition, the relationship between astrocyte
activation and microgliosis and neuronal injury will be discussed. Gregory del
Zoppo will discuss the contribution of glia to the integrity of the neurovascular unit, in particular their impact on the microvessel matrix and permeability
barrier. The roles of endothelial cell matrix adhesion in maintaining the tight
junction structure will be presented. These interactions have implications for
the maintenance of microvessel function under conditions of focal ischemia.
Bruce Ransom will discuss the role of astrocytes in the pathophysiology of
ischemic CNS white matter injury. Specifically, he will describe how astrocytes: 1) temporarily stave off white matter injury during ischemia due to their
glycogen stores, and 2) ultimately contribute to ischemic white matter injury
by being the primary source of “excitotoxic” glutamate that is released into the
extracellular space.
Panel • Tuesday, 4:30-6:30 PM • Torreys Peak II

45. Brain collections in the modern era of
neuropathology
Chair: Barbara Lipska
Presenters: Andrew Dwork, Deborah Mash, Joel Kleinman, Sherry Leonard

Human post mortem brain studies are critical for elucidating the pathophys
iology and etiology of major mental illnesses. The traditional approach has
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sought differences in molecular phenotypes between patients and controls, but
is potentially confounded by a number of artifacts including medication, substance misuse and other secondary effects of illness. Now, genetic advances have
made possible novel approaches that focus on the effects of genetic susceptibility factors on molecular phenotypes assessed by high throughput techniques,
and on fetal programming of brain structure and function. Dr Dwork will highlight advantages and discuss problems related to collecting human postmortem
fetal and adult brains across international borders, including logistical, financial,
cultural, academic and regulatory issues. Dr Mash will discuss the need for
BrainNet consortium, the data-sharing strategy that would allow sufficient
statistical power to detect risk polymorphisms for neurodegenerative and psychiatric disorders using high quality postmortem brain specimens. Dr Kleinman
will provide evidence that the question of how allelic variation predicts gene
expression can to a large extent be addressed in normal brain, overcoming the
confounding effects of studying brains from subjects with mental disorders. Dr
Leonard will talk about studies using primary fibroblasts cultured from postmortem human subjects from whom brains were collected. The fibroblasts are
used to generate stem cells that are differentiated into neurons for high throughput gene expression comparisons with brain tissue and for genetic association
studies. We suggest that implementation and development of modern genetic
neuropathology will advance our understanding of the etiology and pathogen
esis of brain disorders.
Panel • Tuesday, 4:30-6:30 PM • Torreys Peak III

46. Role of identified interneurons in the
rodent spinal locomotor network
Chair: Ronald Harris-Warrick
Presenters: Ronald Harris-Warrick, Ying Zhang, Simon Gosgnach, Patrick Whelan

Neural networks, called central pattern generators, set the timing, phasing and
intensity cues that drive motoneurons during normal locomotion, the organization and neuronal composition of these networks is not well understood.
Identifying the component neurons, their intrinsic properties and synaptic
interactions is a first step in understanding how these networks generate
behavior. Transgenic mice now allow the identification, recording and genetic
deletion of individual classes of spinal interneurons, making the process of
determining the network components possible for the first time. In this panel,
we will discuss new results on several genetically identified interneuron types
that appear to play critical roles in locomotor pattern generation, with the goal
of developing a model for the CPG organization. After introducing the subject,
Ron Harris-Warrick (Cornell University) will discuss how V2a interneuron
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control of left-right limb alternation varies as a function of locomotor veloc
ity. Ying Zhang (Dalhousie University) will describe the roles of different
subgroups of V3 interneurons in producing stable and balanced locomotor
outputs that generate a coherent gait. Simon Gosgnach (University of Alberta)
will discuss his work which demonstrates that two populations of geneticallyidentified V0 and dI6 interneurons play a key role in generating locomotor
outputs. Patrick Whelan (University of Calgary) will discuss the modulation of
the spinal locomotor networks and their identified neurons, with a focus on the
effects of dopamine.
Panel • Wednesday, 7:30-9:30 AM • Crestone Peak I

47. Snow making in the brain: Mechanisms of
myelination
Chair: Terri Wood
Presenters: Babette Fuss, Terri Wood, Wendy Macklin, Vittorio Gallo

Recent and current studies are now beginning to elucidate signaling pathways
and molecular mechanisms that regulate developmental myelination as well as
remyelination. The goal of this session will be to present new studies on regulation of oligodendrocyte production, differentiation and myelination in the
context of normal development and following a demyelinating injury. During
development oligodendrocytes undergo extensive morphological remodeling
in the context of a complex extracellular environment. Dr. Fuss will discuss
the role of focal adhesion kinase (FAK) as a regulator of oligodendrocyte cell
shape and adhesion in response to environmental signals during maturation
and myelination. Recent data have revealed a critical role for the PI3K/Akt/
mTOR pathway in oligodendrocyte development and myelination. Dr. Wood
will discuss how mTOR impinges on several key molecules important for
oligodendrocyte morphological differentiation and myelination and will discuss
the potential role of the two mTOR complexes in these processes. Dr. Macklin
will discuss in vivo regulation of myelination mediated by Akt/mTOR signaling.
Transgenic mice overexpressing Akt and thereby having constitutively activated
mTOR signaling hypermyelinate, and essentially cannot stop making myelin.
When mTOR is inhibited in these transgenic mice or in actively myelinating
wildtype mice, myelination is blocked. Which of the mTOR complexes is
primarily responsible for active myelination is currently under investigation. Dr.
Gallo will discuss mechanisms of oligodendrocyte regeneration and remyelination after demyelination of the corpus callosum. His presentation will focus
on progenitor populations involved in these processes, as well as crucial cellular
and molecular mechanisms underlying oligodendrocyte regeneration and
remyelination.
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Panel • Wednesday, 7:30-9:30 AM • Crestone Peak II

48. Metabotropic glutamate receptor 5 (mGlu5)
as a target for antidepressant drugs
Chair: Andrzej Pilc
Presenters: Andrzej Pilc, Gregor Hasler, Beata Karolewicz

Depression (D) is the leading cause of disease and disability in the developed
countries. All currently used antidepressants (AD) act via influencing monoaminergic systems in the brain, however the current treatment of D is not
satisfactory and it is important to look for new potential AD and for new targets
for these drugs. Glutamate, the primary excitatory neurotransmitter in the
CNS might be such a target. The finding that the NMDA receptor antagonist
ketamine was effective after a single dose in treating depressed patients was
one of the most important findings of recent years in neuropsychopharmacol
ogy. However, antagonists of the NMDA receptor channel produce profound
adverse reactions and cannot be used outside of clinical settings. An answer to
that problem might be to use substances, which act on metabotropic glutamate
(mGlu) receptors. Of particular interest are mGlu5 receptors. Fenobam, an
anxiolytic and an antidepressant in humans, may produce this clinical outcome
through blockade of specific mGlu5 receptors. Dr Pilc (Inst. Pharmacol.
Krakow, Poland) will show the preclinical data showing that AD administration
influences mGlu5 receptors in the rodent brain as well as the behavioral studies
that mGlu5 receptor antagonists exert antidepressant-like effects in rodents.Dr
Hasler (Univ. of Berne, Switzerland) using PET studies will show a markedly
decreased regional mGluR5 binding in the prefrontal cortex, and other brain
structures of the depressed individuals. Dr Karolewicz (Univ. Mississippi,
Jackson) will present the preliminary postmortem studies, which provide
evidence that mGluR5 protein expression is reduced in the prefrontal cortex in
depression.
Panel • Wednesday, 7:30-9:30 AM • Crestone Peak III

49. PTSD: Clinical challenges and treatment
innovations
Chair: Chris Reist
Presenters: Murray Raskind, Michael Hollyfield, Michael Alkire

Post Traumatic Stress Disorder (PTSD) continues to present a variety of
clinical and treatment challenges. In young combat veterans of the Iraq and
Afghanistan wars, blast concussion mild traumatic brain injury (mTBI) and
comorbid PTSD is a common occurrence. Both functional and structural brain
neuroimaging reveal abnormalities in brain metabolism and structural integrity
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persisting years after return from deployment. The alpha 1 adrenoreceptor
antagonist prazosin, which has been demonstrated effective for chronic PTSD
in Vietnam veterans, also appears helpful for mTBI and PTSD symptoms in
Iraq and Afghanistan veterans. M. Raskind will review neuroimaging data and
treatment experience with prazosin in these younger veterans. Continuing on
the theme of novel treatment approaches, M. Hollifield will review data from
two studies showing evidence that acupuncture and imagery rehearsal may be
effective for PTSD. In addition, parallel data from other studies will be presented that provide evidence for neurological effects of acupuncture and imagery
rehearsal that are relevant to PTSD pathophysiology. The final presentation will
be by M. Alkire who will discuss new findings surrounding the hypothesis that
emotional arousal modulates long-term memory consolidation through the
amygdale. Animal studies suggest that gaseous anesthetic agents can attenuate
arousal related memory enhancement and that this attenuation is mediated in
part by changes in amygdale activity. Current studies are underway in human
subjects to evaluate the ability of these agents to reduce the enhanced memories
associated with emotional stimuli. These studies also include fMRI data collec
tion to evaluate the relationship between emotional memory and amygdale
activation. The discussion will review findings and discuss relevance to development of PTSD treatments.
Panel • Wednesday, 7:30-9:30 AM • Crestone Peak IV

50. Are pre- and postsynaptic G-protein
coupled receptors regulated differently?
Chair: John Williams
Presenters: Shane Hentges, Veronica Alvarez, Cameron Good, Michael Higley

Activation of G-Protein Coupled Receptors (GPCRs) stimulates multiple
downstream effectors resulting in a variety of outcomes at both cellular and
circuit levels. The modulation of presynaptic neurotransmitter release, postsynaptic receptor activation and opening of voltage-gated ion channels are
experimentally useful read-outs for characterizing the mechanisms underlying
regulation of these complex receptors. The acute actions of many GPCRs are
well characterized in the cell bodies of neurons, however much less is known
about the regulation of GPCRs in dendrites and axon terminals. The mechanisms that regulate GPCR desensitization and trafficking in the cell body region
are the subject of continued controversy and have not been explored in terminal
regions. John Williams will give a brief introduction on forms of pre- and
postsynaptic regulation by GPCRs. Shane Hentges will discuss the pre- and
postsynaptic actions of mu-opioid receptor agonists on POMC neurons in
the arcuate nucleus. Veronica Alvarez will speak about D1-dopamine receptor
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regulation of calcium transients in spines of neurons in the nucleus accumbens
before and following repeated administration of psychostimulants. Cameron
Good will present work on D1- and D2 dopamine receptor activation of
distinct populations of neurons in the Lateral Habenula, and how activation of
these receptors by psychostimulants potentially modulates Ventral Tegmental
Area dopamine neuron excitability. Michael Higley will discuss the role of D2
dopamine receptors in modulating glutamate dependent synaptic transmission
in the striatum and the associated protein kinase A (PKA)-dependent control of
synaptic calcium influx in dendritic spines.
Panel • Wednesday, 7:30-9:30 AM • Torreys Peak I

51. Recent advances in our understanding
of how cannabinoids regulate behavior and
homeostasis
Chair: Edward Wagner
Presenters: Margaret Haney, Emmanuel Onaivi, Edward Wagner, Jeffrey Tasker

Cannabinoids modulate myriad biological processes including, but not limited
to, learning and memory, anxiety, the supraspinal control of pain, and the hypothalamic control of homeostatic functions such as reproduction, energy balance
and stress. These compounds act at two subtypes of cannabinoid receptors: the
CB1 and CB2 receptors. This session endeavors to explore the latest developments in the study of cannabinoid regulation of behavior and homeostasis. Dr.
Margaret Haney, from Columbia University, will discuss her placebo-controlled
human studies of the effects of smoked and oral cannabinoids on food intake,
sleep, mood, heart rate and blood pressure. Dr. Emmanuel Onaivi, from William
Paterson University, will present his work on the gene structure of the CB2
receptor subtype, and the evidence that its expression in brain is involved
in drug addiction, eating and other neuropsychiatric disorders. Dr. Edward
Wagner, from Western University of Health Sciences, will report on emerging
sex differences in, and estrogenic influences on, cannabinoid-induced modulation of appetite, core body temperature and neurotransmission at anorex
igenic proopiomelanocortin synapses. Finally, Dr. Jeffrey Tasker, from Tulane
University, will talk about his recent work on the endocannabinoid-mediated,
retrograde signalling mechanisms in the paraventricular nucleus that are at least
partly responsible for rapid glucocorticoid-induced negative feedback on the
stress axis and the hypothalamic control of energy homeostasis. We anticipate
that this session will further our understanding and provide a newfound appreciation for how cannabinoids modify behavior, regulate sleep and cardiovascular function, control appetite, and how an individual’s sex and endocrine status
might influence these cannabinoid actions.
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Panel • Wednesday, 7:30-9:30 AM • Torreys Peak II

52. Progress toward regenerating the
corticospinal tract after spinal cord injury
Chair: Oswald Steward
Presenters: Oswald Steward, Ephron Rosenzweig, Zhigang He, Jason Carmel

The greatest hope for achieving functional recovery after spinal cord injury is
to induce injured axons to regenerate past the injury and reform functional
connections. Even limited regeneration of the corticospinal tract (CST), which
mediates voluntary motor function, could improve function, enhance quality
of life, and decrease the burden of disability for people who have suffered spinal
cord injuries. Regeneration over as little as 2 segmental levels could have a huge
impact on recovery following cervical spinal cord injury, potentially restoring
upper extremity function critical for daily living skills, employability, driving
and independent living. Although the CST has previously seemed resistant
to therapies to induce regeneration, recent studies indicate that significant
regenerative growth and plasticity can be induced. Os Steward will report the
results of recent studies that document that in contrast to previous reports,
cortical motoneurons (CMNs) survive the axotomy produced by a spinal cord
injury and do not undergo retrograde degeneration. Thus, strategies to induce
regeneration and plasticity of corticospinal axons after spinal cord injury do not
have to contend with ongoing CMN death. Ephron Rosenzweig will describe a
form of robust regenerative sprouting of corticospinal axons after cervical spinal
cord injury in primates that has not been previously reported in rodents. This
form of regenerative growth offers a previously unknown therapeutic target for
promoting motor recovery in primates. Zhigang He will describe his studies
demonstrating robust regeneration of CST axons following spinal cord injury
in mice with conditional deletion of phosphatase and tensin inhibitor (PTEN)
in the sensorimotor cortex. Jason Carmel will describe experiments demonstrating that electrical activation of the cerebral cortex can enhance CST plasticity.
Together these presentations reveal that a door has been opened to new therapeutic strategies to induce regeneration and plasticity of the cortical spinal tract
and improve voluntary motor function after spinal cord injury.
Panel • Wednesday, 7:30-9:30 AM • Torreys Peak III

53. CaMKII in molecular memory mechanisms
Chair: Karl Ulrich (Ulli) Bayer
Presenters: Karl Ulrich (Ulli) Bayer, Nikolai Otmakhov, Roger Colbran,
Johannes Hell

How can stable memories be formed even though the underlying molecules are
unstable? More than 20 years ago hypothetical mechanisms were proposed, and
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it is time to compare the experimental data to these initial models… and maybe
generate new ones. This session will focus on kinase systems and discuss how
they can be used in short- and long-term “molecular memory”. We will focus
on CaMKII, a protein kinase long known to be involved in synaptic plasticity
and memory. However, over the last few years, much has been added to our
understanding of the molecular mechanisms of CaMKII function, targeting,
and surprising new forms of its regulation. All panelists have significantly
contributed to these recent advances. This panel will provide the opportunity
to identify the current state of consensus and the open questions that still
need to be addressed, in part by clarifying some current “contradictions” that
may be apparent but not real. Ulli Bayer (University of Colorado Denver) will
provide an updated background on CaMKII regulation and how “autonomy”
relates to memory. Nikolai Otmakhov (Brandeis) will talk about how differ
ent phosphorylation states of CaMKII control synaptic strength and spine
size. Roger Colbran (Vanderbilt) will discuss the growing number of synaptic
CaMKII associated proteins, their inter-related interaction mechanisms, and
their function regarding downstream effector regulation. Johannes Hell (University of California Davis) will describe knock-in mice with CaMKII bindingincompetent NR2B and their phenotype regarding CaMKII targeting, LTP, and
memory.
Panel • Wednesday, 4:30-6:30 PM • Crestone Peak I

54. Drug sensitivity in adolescence:
Vulnerability vs. resilience
Chair: Patricio O’Donnell
Presenters: Susan Andersen, Danielle Counotte, Kyle Frantz

Adolescent behaviors, including increased peer-directed interactions, impul
sivity and risk-taking, may increase the risk to experiment with drugs of abuse.
Most drug users start their habit during adolescence, and epidemiological data
indicate that early drug use predicts addiction later in life, although it is difficult
to control for individual genetic differences and complex gene-environment
interactions. Nonetheless, considering the numerous changes occurring in the
reward system during adolescence, it is likely that drugs of abuse have a different
long-term effect when administered during this developmental period. This
panel will cover recent developments in this field, discussing whether adoles
cence is a period of vulnerability or resilience to long-term effects of drugs of
abuse. Dr. Andersen argues that adolescents are highly sensitive to cues associated with cocaine and other drugs of abuse. Once these associations are formed,
they are also more difficult to extinguish. Dr. Counotte will address the underlying synaptic mechanisms, presenting data on the acute effects of dopamine
on synaptic strength between synapses from prefrontal cortical afferents onto
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accumbens medium spiny neurons in adolescent and adult animals. Dr. Frantz
will argue that, in contrast, adolescence is a period of resilience to long-term
effects of adolescent drug exposure, as animals that self-administer drugs during
adolescence show lower rates of reinstatement than animals that self-administer
as adults. Overall, the panel will discuss whether exposure to drugs during
adolescence renders the brain more vulnerable to addiction, or if the adolescent
brain is so plastic that it ‘bounces back’ effectively becoming resilient to consequences of drug exposure.
Panel • Wednesday, 4:30-6:30 PM • Crestone Peak II

55. To ski or not to ski, that is the cortical
question: Prefrontal regulation of behavioral
and cognitive flexibility
Chair: Ryan LaLumiere
Presenters: Ryan LaLumiere, David Moorman, Catharine Winstanley, Gui Xue

Decision-making involves choosing among multiple options, the most common
being between engaging and not engaging in a specific behavior. The ability
to exhibit behavioral and cognitive flexibility is critical when environmental
contingencies change and/or a particular behavior has become detrimental.
Dysfunction in such flexibility is reflected in a variety of disorders including
addiction and gambling. Recent neurobiological findings suggest that distinct
regions in the prefrontal cortex, interacting with other parts of the brain, are
crucially involved in behavioral and cognitive flexibility underlying decisionmaking abilities and disorders. This session will provide varied perspectives on
the roles of different subregions of the prefrontal cortex and their interactions
with other brain structures in these abilities. Ryan LaLumiere (University of
Iowa) will present findings showing that two neural circuitries centered on the
dorsal and ventral medial prefrontal cortex compete to control cocaine-seeking
behavior in rats. David Moorman (Medical University of South Carolina) will
describe prefrontal neuronal activity during reward-seeking and behavioral
inhibition, as well as interactions between prefrontal subregions and the orexin
system in the ventral tegmental area, a structure known to regulate goalmotivated behavior. Catharine Winstanley (University of British Columbia)
will discuss the use of rat models in the investigation of gambling and impulse
control and present evidence from rats that the orbitofrontal cortex and the
basolateral amygdala differentially regulate risk-based decision-making. Gui
Xue (University of Southern California) will describe findings from human
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neuroimaging studies that examine the neural correlates underlying response
inhibition, reversal learning, and the mechanisms responsible for maladaptive
decisions.
Panel • Wednesday, 4:30-6:30 PM • Crestone Peak III

56. Two brains are better than one: Multiple
learning systems for economic decision making
Chair: Paul Phillips
Presenters: Yael Niv, Antonio Rangel, Michael Frank, Paul Phillips

An essential goal for survival is the formation of predictive associations between
stimuli that can be used to optimize the harvesting of rewards and the avoidance
of punishers. A number of learning algorithms have been developed that can
accomplish this computation and have proven to be useful for artificial intelligence applications as well as modeling behavior in humans and other animals.
However, the use of a single algorithm does not recapitulate efficient learning
under all conditions, especially complex real-world environments. The formation of alterative or parallel associative structures provides a more flexible and
efficient means to optimize predictions under a variety of situations. Indeed,
empirical studies have provided evidence for multiple associative processes that
ultimately subserve economic decision making. This panel will focus on recent
advances in computational neuroscience, neurochemical monitoring, human
imaging, genetics and pharmacology that have gained new insight into multiple
valuation systems in the brain and their use in decision making. First, Yael Niv
(Princeton University) will present computational approaches to reinforcement
learning and discuss how the learning of latent stimulus structures can facilitate
decision making in the real world. Next, Michael Frank (Brown University) will
discuss neuroimaging and neurogenetic studies combined with computational
modeling that have gleaned important insight into multiple valuation processes
in humans. Antonio Rangel (California Institute of Technology) will discuss
human imaging studies showing parallel value coding in orbitofrontal and dorsolateral prefrontal cortices, and how behavioral control is transferred between
these two systems during self-control challenges. Finally, Paul Phillips (University of Washington) will present neurochemical recordings in behaving rats
assessing dopamine transmission during simple learning tasks where individuals
adopt different valuation processes.
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Panel • Wednesday, 4:30-6:30 PM • Crestone Peak IV

57. Black diamonds or blue squares:
Same start, different paths
Agonist directed signaling and separation
of function
Chair: James Zadina
Presenters: James Zadina, Erica Melief, Lakshmi Devi, Laura Bohn

Support has been rapidly growing for the concept of functional selectivity, also
known as biased agonism and ligand-directed signaling. In several G proteincoupled receptor (GPCR) systems, two different agonists for a given receptor
have been shown to differentially activate various signaling pathways or functions coupled to the receptor. These findings have considerable implications
both for understanding receptor function and for the development of therapeutics that target desired effects while minimizing unwanted side effects. This
panel will examine four variations on the theme of functional selectivity. James
Zadina (VA/Tulane University) will describe mu opioid receptor (MOR)
agonists that show potent analgesia but reduced “adverse” effects relative to
morphine. Erica Melief (University of Washington) will describe the distinction of two classes of MOR agonists that inactivate MOR through either GRK3
or JNK2 mechanisms. Lakshmi Devi (Mount Sinai Sch. of Med.) will discuss
receptor Heterodimerization-mediated agonist directed signaling using the
MOR-DOR heteromer as a model system. Laura Bohn (The Scripps Research
Institute) will describe differential agonist signaling at serotonin 2A receptors,
including mechanisms that are dependent or independent of B-arrestin-2
signaling.
Panel • Wednesday, 4:30-6:30 PM • Torreys Peak I

58. Talk softly and carry a big stick:
Subtle changes in gene expression lead to
major neuropsychiatric disorders
Chair: Erin Newburn
Presenters: Thomas Hyde, Carlo Colantuoni, Ryan Smith, Erin Newburn

Rapid technological advances have evolved our understanding of human disorders with a complex genetic architecture. The identification of candidate genes
from association studies allows researchers to investigate how allelic variation
impacts expression and function of transcripts. The pathogenesis of several
mental illnesses likely involves epistatic interactions between susceptibility
genes, each of small effect. Furthermore, interactions may occur across stages of
neurodevelopment resulting in diverse clinical manifestations. New tools have
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increased the potential of psychiatric genetics and given insight into possible
causal factors and therapeutic outcomes. This session will highlight intriguing
examples of genetic and neuropathologic studies demonstrating the advantages of these approaches. Dr. Thomas Hyde will discuss interactions between
a schizophrenia-associated risk allele in GAD1 and the expression of GABA
signaling-related transcripts. Carlo Colantuoni will present work on integrated
transcriptional patterns in the neocortex with genetic polymorphism data that
has gained insight into gene-gene interactions that range from the molecular
partnership of individual gene products to the massively complex interplay of
genome-wide interaction networks across the lifetime. Ryan Smith will show
evidence for allelic mRNA expression differences in genes relating to synaptic
signaling that also contribute risk for autism spectrum disorders. Erin Newburn
will conclude with work on the DLG4 gene exploring expression of multiple
transcripts and allelic associations with diagnosis of schizophrenia and clinical
phenotypes. The goal of this session is to demonstrate the variety of approaches
that may be used to unravel how multiple genes of small effect act together to
produce profound changes in brain structure and function, leading to illnesses
such as schizophrenia and autism.
Panel • Wednesday, 4:30-6:30 PM • Torreys Peak II

59. Novel mechanisms of visual cortical
function and plasticity
Chair: Ania Majewska
Presenters: Alfredo Kirkwood, Elizabeth Quinlan, Raphael Pinaud, Ania Majewska

The primary visual cortex is an exquisitely organized structure that combines
ordered maps of many different response modalities to enable our ability to
interpret the visual world. In this session we will present evidence for some new
and exciting mechanisms that modulate visual cortical function and plasticity
that we predict will generalize to other sensory and non-sensory systems.
Alfredo Kirkwood ( Johns Hopkins University) will present evidence that in the
visual cortex endocannabinoids, which are largely regarded as negative modulators of presynaptic release, drive the maturation of GABAergic synapses, sugges
ting they might enhance inhibitory function and subsequently close the critical
period for ocular dominance plasticity. Betsy Quinlan (University of Maryland)
will then present data that challenges the convention that this critical period is
determined by the maturation of perisomatic inhibition, and will demonstrate
a central role for the maturation of the excitatory drive onto inhibitory neurons
in controlling associative plasticity in the binocular visual cortex. Raphael
Pinaud (University of Rochester) will present evidence that demonstrates that
cortically-produced estrogen can shape the physiology of central visual and
auditory circuits on a time-scale that is compatible with rapid neuromodulation,
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suggesting a new and central cortical role for this classic steroid hormone.
Ania Majewska (University of Rochester) will provide evidence that microglia
interact with synapses and are sensitive to visual experience demonstrating that
these immune cells can play an important role in visual function and plasticity.
Panel • Wednesday, 4:30-6:30 PM • Torreys Peak III

60. Translational studies of neuroactive
steroids: Targets, biomarkers and potential
therapeutics for neuropsychiatric disease
Chair: A. Leslie Morrow
Presenters: David Farb, A. Leslie Morrow, Christine Marx, Michael Rogawski

Neuroactive steroids have both excitatory and inhibitory actions in the CNS
but their physiological significance remains elusive. Recent studies show that
increasing brain steroidogenesis has therapeutic potential for anxiety, depression, traumatic brain injury and cognitive disturbances in schizophrenia.
Steroidogenesis increases the production of multiple steroids including pregnenolone, pregnenolone sulfate, progesterone, deoxycorticosterone and their
GABAergic neuroactive derivatives. These steroids have pleiotropic effects that
may include genomic, immune, neurotrophic, and neurotransmitter receptormediated actions. This panel will address preclinical and clinical evidence that
neurosteroids have physiological and behavioral consequences of therapeutic
or heuristic value. David Farb (Boston University) will present evidence for
pregnenolone sulfate actions via NMDA receptors, including effects on NMDA
receptor surface expression, Ca++ influx and cocaine seeking behavior. Leslie
Morrow (UNC Chapel Hill) will show that GABAergic neurosteroids enhance
ethanol sensitivity and that pregnenolone or viral vector-mediated delivery of
P450scc alters alcohol self-administration and relapse behavior in rats. Christine
Marx (Duke University, Durham VA Medical Center) will present evidence for
neuroactive steroids as both therapeutic agents and candidate biomarkers in
traumatic brain injury and post-traumatic stress disorder in veterans of the Iraq
and Afghanistan wars. Michael Rogawski (UC Davis) will report on progress
in clinical trials with ganaxolone for seizure disorders and allopregnanolone for
traumatic brain injury. All speakers will consider the pleiotropic effects of neurosteroids and reflect upon potential neurosteroid therapeutics for neurological
or psychiatric disorders.
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Panel • Thursday, 7:30-9:30 AM • Crestone Peak I

61. The impact of animals on the definition of
addiction
Chair: Charles O’Brien
Presenters: Chris Pierce, Pier Piazza, George Koob, Tom Crowley

The treatment of addictive disorders has benefited from basic research that has
produced animal models with both face validity and predictive validity. As a
result, new medications have been developed that have improved the treatment
of addiction in humans. Currently the definition of addiction is being modified
by an APA committee for DSM-V, due out in 2013. This proposed panel will
include two members of the DSM-V working group (O’Brien & Crowley) who
will present the modified diagnostic criteria. Chris Pierce will review findings
from animal studies focused on the pharmacological manipulation of operant
behaviors maintained by drugs of abuse. Possible reasons for discrepancies
when translated to the clinic will be discussed. Pier Piazza will focus on the
transition from recreational drug use to addiction. Vulnerable rats that develop
true addiction show higher break points on self-administration, increased
persistence after drug is no longer available and continued self-administration
despite punishment. These rats also show a persistent loss of synaptic plasticity thus making behavior less flexible with subsequent loss of control of drug
intake. George Koob will discuss results from different animal models of addiction with face and construct validity for the human condition. Tom Crowley
will present the modifications proposed for DSM-V and there will be extensive
discussion among the panelists and the audience. The discussion will feature
the interaction of clinical and basic researchers pointing out the strengths and
weaknesses of a range of animal models.
Panel • Thursday, 7:30-9:30 AM • Crestone Peak II

62. Nicotinic acetylcholine receptors as targets
for treating neuropsychiatric disorders
Chair: Rouba Kozak
Presenters: Ying Wang, Sherry Leonard, Hans Rollema, Craig Bailey

Neuronal nicotinic acetylcholine receptors (nAChRs) are widely expressed
throughout the CNS, regulating neurotransmitters, neuromodulators and
synaptic plasticity. A significant hurdle to the development of nAChR based
therapies is the complex pharmacology and the lack of safe and efficacious
candidates that can discriminate among the various subtypes. Recently, contemporary approaches that open the door to possible drug targets that can influence
assembly, trafficking, and stability of nAChRs have emerged. In this symposium
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we will discuss neuronal nAChR as therapeutic avenues to improve cognitive
deficits. The emphasis will be on two nAChR subfamilies: α7 and α4β2* receptors. Dr. Ying Wang (California Institute of Technology) will discuss recent
studies on the stability and trafficking of the α7 as influenced by intracellular
proteins such as RIC-3 (resistant to inhibitors of cholinesterase). Dr Sherry
Leonard (Colorado University) will present recent genetic and pharmacological
findings on the role of CHRNA7, the α7 receptor gene, and its partial duplication (CHRFAM7A) in cognitive function, and its potential as a drug target.
Dr. Hans Rollema (Rollema Biomedical Consulting) will discuss the research
work on α4β2* nAChRs, the most prevalent nAChR in telencephalic regions.
The work presented by Dr. Craig Bailey (University of Toronto) indicates that
attention circuitry is functionally and structurally modified by α4β2* receptors
containing the accessory α5 subunit. Discussions generated by this panel are
expected to shed light on basic mechanisms of action of nAChR-mediated
events. A better understanding of the neuronal and cognitive mechanisms
mediating the effects of nAChRs will facilitate the development of effective
therapeutic agents.
Panel • Thursday, 7:30-9:30 AM • Crestone Peak III

63. The repairable brain: Charting the
unknown sea
Chair: John Sladek
Presenters: Krys Bankiewicz, Kimberly Bjugstad, Lotta Granholm-Bentley,
Greg Gerhardt

We have explored multiple approaches for understanding the potential for
repair and/or restoration of neural systems damaged by disease, aging and
disturbances in development. The availability of a wide range of mammalian
models permits comparative translational therapy for neurological disorders
that are characterized by cognitive, motor and/or other deficits. Our panel
will review the potential for repair of disorders that affect millions worldwide.
Specifically, Krys Bankiewicz will present an outline of several upcoming gene
therapy trials for neurological disorders based on real-time MRI precision
administration of viral vectors and therapeutic potential of axonal transport.
Kimberly Bjugstad will present new data on a strategy for rebuilding neural
pathways that are causal to neurodegeneration by constructing and implanting
hydrogel fibers that are capable of providing a controlled, localized release of
GDNF and BDNF in specific neural loci. Lotta Granholm-Bentley will describe
newly discovered effects of GDNF and GFR receptor deletion on aging of the
dopamine neuron as a potential for therapeutic intervention associated with
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neuron loss and transmitter dysfunction. Greg Gerhardt will share data on a
new neurotrophic factor called dopamine neuron stimulating factor (DNSP-11)
that possibly is derived from the pro-domain of GDNF. DNSP-11 is an 11mer
peptide with neurotrophic actions somewhat analogous to GDNF. Its small
size makes it a candidate for nasal delivery to the CNS as a new therapeutic for
treating Parkinson’s disease. Together, we will explore the potential for repair of
neurological disorders by direct delivery of factors targeted to specific neuronal
populations and pathways.
Panel • Thursday, 7:30-9:30 AM • Torreys Peak I

64. Targeting amyloid precursor protein:
A route to impact multiple diseases
Chair: Nigel Greig
Presenters: Kumar Sambamurti, Varghese John, Donald Ingram,
Maria Maccecchini

Amyloid precursor protein (APP), an integral membrane protein present in
numerous tissues and concentrated in synapses, is best known as the source
of amyloid-β (Aβ), the 39-42-amino acid toxic peptide whose fibrillar form is
the primary component of amyloid plaques found in Alzheimer brain. APP’s
primary function remains largely known: implicated as a regulator of synapse
formation, its most studied Aβ region is not well conserved across species and
has no obvious connection with APP’s considered normal biological functions.
APP proteolytic processing by secretases generates numerous peptide fragments, some likewise linked to apoptosis. Whereas α- and β-secretases both
remove nearly the entire extracellular domain to release membrane-anchored
carboxy-terminal fragments, γ-secretase cleavage within the membranespanning domain generates Aβ. This amyloidogenic APP processing is linked
to lipid rafts, where it may be more accessible to β-secretase and impacted by
cholesterol concentration. The panel will describe APP processing to generate
multiple toxic products, and agents, natural and synthetic, to lower levels of
APP and its amyloidogenic products. Kumar Sambamurti (Medical University
S. Carolina) will describe APP processing in brain and eye and its potential role
in Alzheimer/retinal degeneration. Varghese John (Buck Institute) will define
proteolytic products deriving from APP processing; in particular the cytotoxic
c-terminal fragment c31. Donald Ingram (Pennington Biomedical Research
Center) will review nutritional modulation of APP, effects of diet restriction and
specific botanical interventions. Maria Maccecchini (QR Pharma) will describe
experimental drugs that lower APP synthesis and translation to clinic.
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Panel • Thursday, 7:30-9:30 AM • Torreys Peak II

65. Speaking about skiing: Neural models of
speech motor control
Chair: Donald Robin
Presenters: Donald Robin, Charles Larson, Jeremy Greenlee, Simon Eickhoff

Speech is uniquely human and relies on a highly developed neural network that
includes cortical and subcortical brain regions. Besides the cognitive aspects
of language, speech is also arguably the single most complex motor skill. It
requires the coordination between many muscles in multiple sub-systems
and uses structures that operate in unique ways (e.g., the tongue functions as
a muscular hydrostat). Speech is the primary means of communication for
hearing individuals and is prone to breakdown following neurological disease
(e.g., 90% of people with Parkinson’s Disease suffer from speech disorders).
Recent developments in neuroimaging, electrophysiology, and computational
modeling have led to detailed models of how brain regions interact for speech
control that should aid diagnosis and treatment of speech disorders. This
session is organized and introduced by Donald A. Robin (University of Texas
Health Science Center in San Antonio) who will present on using transcranial
magnetic stimulation (TMS) to map the contribution and timing properties
of cortical regions involved in speech. Charles Larson (Northwestern University) will discuss models of voice production that focus on the role of auditory
feedback mechanisms for voice control. Jeremy Greenlee (University of Iowa)
will discuss the data on the cortical organization of speech areas from implanted
electrode arrays in epilepsy patients allowing for high-resolution spatial and
temporal specification. Simon Eickhoff (University of Aachen) will present data
on connectivity of the speech network using dynamic causal modeling of fMRI
data and meta-analysis of functional neuroimaging studies of speech.
Panel • Thursday, 7:30-9:30 AM • Torreys Peak III

66. Targeting and modulation of synaptic
AMPA receptors
Chair: Roger Nicoll
Presenters: Roger Nicoll, Katherine Roche, James Howe, Robert Malinow

α-amino-3-hydroxy-5-methyl-4- isoxazole-propionic acid (AMPA) receptors,
which mediate the vast majority of excitatory synaptic transmission in the
brain, are arguably the most thoroughly understood ionotropic neurotransmitter receptor. In addition to the pore forming subunits, a number of auxiliary
subunits referred to as Transmembrane AMPA receptor Regulatory Proteins
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(TARPs), have been proposed to regulate both the trafficking and biophysical
properties of the receptor. Despite the enormous amount of work done on
AMPA receptors, many issues remain unresolved, some of which are the focus
of this panel. Katherine Roche will present recent work on the role of posttranslational modifications of AMPA receptors and the consequences this have
on trafficking. Roger Nicoll will discuss recent work using the open channel
blocker philanthotoxin to probe the effect that various TARPs have on the properties of the pore. James Howe will address TARP modulation of the biophys
ical properties of AMPA receptors using single channel recording techniques.
Robert Malinow will present his recent results in which he has used fluorescently tagged AMPA receptors to monitor the spatial distribution of these receptors
within individual layer 2/3 cortical neurons. He will report on the effects that
experience-driven plasticity has on this distribution.
Panel • Thursday, 4:30-6:30 PM • Crestone Peak I

67. Becoming addicted: The transition to dorsal
striatum mediated drug-seeking behavior
Chair: Amanda Gabriele
Presenters: Amanda Gabriele, Kristen Keefe, Jennifer Murray, Ingo Willuhn

The transition from initial cocaine use to addiction involves the development of
compulsive drug-seeking behaviors that may be increasingly guided by dorsalstriatal dependent habit learning mechanisms. Compulsive drug use may reflect
a ventral to dorsal shift within the striatum, whereby the dorsal striatum comes
to exert greater control over cocaine-seeking behavior. However, little is known
about persisting neuroadaptive changes resulting from prolonged cocaine use
that may underlie this transition. This session will discuss various neuronal
mechanisms involved in the transition to dorsal striatum mediated drugseeking behavior. First, Dr. Amanda Gabriele will present microdialysis data
examining dorsolateral striatal (DLS) dopamine and glutamate efflux during
and after chronic cocaine self-administration in animals with different cocaine
access conditions, demonstrating changes in DLS neurotransmitter release as
both self-administration and abstinence progress. Next, Dr. Kristen Keefe will
present findings on the associative processes underlying cocaine seeking evoked
by a drug-associated discriminative stimulus vs. conditioned reinforcer that
may be differentially mediated by dorsolateral vs. more dorsomedial and ventral
striatal regions. She will also present data suggesting that reinstatement of drug
seeking by such cues is not associated with transcriptional activation of immediate early genes, such as Arc. Dr. Jennifer Murray will present research demon
strating that serial disconnection between the basolateral amygdala and the
DLS impairs cocaine seeking under a second order schedule of reinforcement,
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indicating that habitual drug seeking maintained by a conditioned reinforcer is
mediated via the amygdala. Finally, Dr. Ingo Willuhn will present electrochemical data showing that the progression to cocaine cue-elicited dopamine release
in the DLS is dependent on intact ventral striatal circuitry, further signifying
the sequential ventral to dorsal progression in signaling during cocaine selfadministration.
Panel • Thursday, 4:30-6:30 PM • Crestone Peak II

68. Molecular manipulation of the biogenic
amine transporters: From the mighty to the
minuscule
Chair: Amy Newman
Presenters: Amy Newman, Claus Løland, Ana Carneiro, Ulrik Gether

The serotonin and dopamine transporters (SERT and DAT, respectively) act
as biogenic amine signal terminators in the brain. Selective serotonin reuptake
inhibitors (SSRIs) are used to treat anxiety and depression. Despite clinical
success, the specific drug-protein and protein-protein interactions that lead to
clinical efficacy of these drugs remain unknown. Although DAT blockade is the
primary mechanism underlying psychostimulant actions, atypical dopamine
uptake inhibitors have been discovered suggesting alternative drug-protein
interactions that may underlie therapeutic potential. Converging evidence of
molecular manipulations of the biogenic amine transporters by both miniscule
molecules and mighty proteins that ultimately affect function will be discussed.
Amy Newman will describe novel small molecules that bind selectively to the
DAT and are used to elucidate molecular mechanisms underlying their distinctive pharmacological profiles, in vivo. Claus Løland will describe how SERT
inhibitors can modulate transporter dynamics and conformation both compet
itively at the primary substrate binding cavity and allosterically via a defined
vestibulum outside the primary pocket. Ana Carneiro and Ulrik Gether will
discuss how proteins through direct interaction with the biogenic amine transporters play essential roles for the action of drugs targeting these transporters.
Ana Carneiro will further describe how the interaction between SERT and the
cell adhesion integrin αvβ3 regulates SSRI sensitivity in mice revealing novel
molecular mechanisms that may be targeted to increase SSRI efficacy. Finally,
Ulrik Gether will highlight C-terminal protein-protein interactions by showing
how “scaffolding” interactions with PDZ domain proteins are indispensable for
synaptic targeting of DAT, dopaminergic signaling and psychostimulant action.
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Panel • Thursday, 4:30-6:30 PM • Crestone Peak III

69. How do we learn what outcomes to expect
from a decision? Investigations into the neural
circuits mediating model-based learning about
reward value versus identity
Chair: Geoff Schoenbaum
Presenters: Yael Niv, Geoffrey Schoenbaum, Antonio Rangel, Anthony Wagner

A growing consensus suggests that we make decisions by comparing the values
assigned to different options. But how are those values learned? The traditional view has been that values are learned in response differences between the
value of what we expect and what we receive. Yet learning also occurs when the
identity of what we receive violates expectations, even if the value does not. For
example, if your employer pays you in bananas (or subprime mortgage backed
securities if you work for AIG!) rather than cash, it will not matter how closely
the number of bananas matches the value of your salary, you will learn to expect
bananas on payday. Such learning requires that value be derived from modelbased representations. It is not well accounted for by model-free reinforcement
learning algorithms, which predicate learning on changes in cached value, nor
has its neural substrate been well explored. This panel will explore these issues.
Yael Niv will present work suggesting that value (model-free) and identity
(model-based) learning are intertwined computationally and neurally. Geoffrey
Schoenbaum will describe supporting evidence implicating the rat orbital prefrontal regions in identity based error signaling and ventral striatum in integrat
ing this with value. Antonio Rangel will provide evidence from human fMRI
implicating striatum in signaling value errors and hippocampus in identity, with
integration occurring in medial prefrontal regions. Finally, Anthony Wagner will
discuss human fMRI data implicating the hippocampus in identity prediction,
and interactions between the hippocampus, ventral striatum, and medial prefrontal cortex in identity-identity associative learning.
Panel • Thursday, 4:30-6:30 PM • Torreys Peak I

70. Hitchhiker’s guide to the phasic brain:
Sub-second measures of glutamate and
acetylcholine neurotransmission
Chair: Greg Gerhardt
Presenters: Greg Gerhardt, Vinay Parikh, Erin Hascup

It has become possible to study the phasic release of neurotransmitters such as
glutamate and acetylcholine on a sub-second time scale using enzyme-coated
microelectrode arrays coupled with in vivo electrochemical recording methods
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allowing for the first views of tonic and phasic neurotransmission in awake
animals. These new recording approaches far exceed the capabilities of microdialysis, which historically have been the standard for neurotransmitter measurements in awake animals. This panel will focus on the most current studies in
awake rats and monkeys that have studied phasic neurotransmission of glutamate and also for choline, which has served as a surrogate marker for acetylcholine. Greg Gerhardt will provide an overview of the technology and discuss
recent studies in the hippocampus of awake rats during seizures and studies of
phasic release of glutamate in cortical areas in awake primates. Vinay Parikh
will discuss exciting data regarding cholinergic transients and their implications
in cognition. Erin Hascup will conclude with recent data from the prefrontal
cortex of Flinder’s rats that are a rat model of depression. In addition, she will
show studies coupling rapid glutamate measures with field potential recordings
in a classical conditioning model. All of these presentations will contribute to an
understanding of a new and emerging field of study of the phasic release of neurotransmitters. This technology is now being applied to neurotransmitter issues
in normal aging, drug abuse, psychiatry and neurodegenerative diseases.
Panel • Thursday, 4:30-6:30 PM • Torreys Peak II

71. The role of astrocytes in the pathogenesis
of neurodegeneration
Chair: Milos Pekny
Presenters: Milos Pekny, Jin-Moo Lee, Mark Sands, Serge Przedborski

It has long been known that astrocyte activation and reactive gliosis accompanies many, if not all, neurodegenerative diseases. However, only recently we
have started to gain a mechanistic insight into the involvement of astrocytes in
the pathogenesis of neurodegenerative diseases. This panel will present some of
the most recent findings in this area. Milos Pekny (University of Gothenburg,
Sweden) will introduce the topic and present the animal models that are being
used to address the role of reactive gliosis in CNS regeneration and degeneration. Jin-Moo Lee (Washington University in Saint Louis) will present data on
the importance of reactive astrocytes in the formation of beta-amyloid plaques.
Mark Sands (Washington University in Saint Louis) will focus on the role of
reactive astrocytes in Batten disease, the most common neuronal ceroid lipofuscinosis. Finally, Serge Przedborski (College of Physicians and Surgeons, Columbia University) will talk about the most recent findings on the role of astrocytes
in the pathogenesis of amyotrophic lateral sclerosis and about a possible mechanism behind astrocyte-mediated death of motoneurons in this disease.
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Panel • Thursday, 4:30-6:30 PM • Torreys Peak III

72. ProSAAS—A novel neuropeptide precursor
implicated in anxiety, body weight, circadian
rhythms, and Alzheimer’s disease
Chair: Lloyd Fricker
Presenters: Lloyd Fricker, John Pintar, William Wetsel, Iris Lindberg

This session will explore the myriad functions that have been proposed for
proSAAS and proSAAS-derived peptides, which are neuropeptide-like molecules discovered about 10 years ago. Although proSAAS-derived peptides are
among the most abundant peptides in brain, equal to levels of neuropeptide Y
and the enkephalins, the functions of the proSAAS-derived peptides are only
just beginning to be understood. Lloyd Fricker will discuss the discovery of
proSAAS-derived peptides using peptidomic approaches as well as recent data
on the regulation, processing, and distribution of proSAAS in mouse brain,
with implications for various functions. John Pintar will describe the creation of
proSAAS knock-out mice and characterization of the phenotype, with a focus
on general parameters, anxiety, and body weight. William Wetsel will describe
additional studies examining the behavior of the proSAAS knock-out mice,
with an emphasis on their response to cocaine and sleep-wake cycles. Finally,
Iris Lindberg will discuss a possible role for proSAAS in neurodegeneration,
based on previous findings that associated proSAAS with human diseases such
as Pick’s disease, Alzheimer’s disease, and frontotemporal dementia as well as
recent data investigating the role of proSAAS-derived peptides on aggregation
of amyloid precursor proteins fragments such as A-beta. Discussion will cover
the emerging roles for proSAAS, which is likely to be one of the most important
neuropeptide systems in brain based on its abundance and the large number of
systems affected in the proSAAS knock-out mice.
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Poster Abstracts
P1. Prenatal cocaine exposure causes a GABAdependent reversal in D2 dopamine receptor
responses at corticostriatal synapses
Nigel Bamford*, Ian Bamford, Wengang Wang

Prenatal cocaine exposure (PCE) can cause debilitating neuropsychological and
motor abnormalities in affected humans. How PCE might alter the developing
nervous system is unclear, but an abundance of clinical and laboratory studies
suggest that abnormal symptoms and signs in psychostimulant-exposed individuals reflect drug-induced alterations in cortical and basal ganglia function.
We hypothesized that abnormal locomotor behavior following PCE would be
paralleled by changes in dopamine-dependent function of the motor striatum.
A combination of behavioral measures, optical imaging and electrophysiolog
ical recordings were used to examine corticostriatal activity in adolescent mice
exposed to cocaine in utero (10-20 mg/kg, twice daily from E8–E18). Controls
included mice born to saline-treated and saline-pair-fed dams. Results demonstrated that PCE caused a depression in dopamine-dependent behaviors and
motor learning and blunted locomotor augmentation in amphetaminesensitized mice. These gender-dependent changes in motor behaviors were
paralleled by a chronic presynaptic depression (CPD) of glutamate release
in the dorsal striatum and a D2 receptor-dependent paradoxical presynaptic
potentiation (PPP) that followed drug reinstatement. Both CPD and PPP were
generated through GABAB receptors on corticostriatal terminals and could
be reversed by GABAA receptor blockade only in those mice with a history of
cocaine exposure. These novel findings point to dynamic alterations along the
corticostriatal pathway that occur in response to PCE, suggest that overinhibition of striatal circuits by GABA interneurons might contribute to
intellectual and motor disabilities in affected humans, and emphasize that
therapy needs to be specifically designed toward reversing GABAergic and D2
receptor-dependent synaptic plasticity.

P2. Antagonism of apolipoprotein E receptor-2
(LRP8) and the pathogenesis of Alzheimer’s
disease
Steven Barger*, Andrea Moerman-Herzog

Prior discussion has noted the connection between Alzheimer’s disease (AD)
and several ligands of the LDL-receptor related protein (LRP1), such as
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apolipoprotein E (ApoE). These ligands also bind ApoE receptor 2 (apoER2),
a member of the LRP family distinguished by its prominent role in activating
signal-transduction events that enhance the activity of glutamate receptors,
particularly those of the N-methyl D-aspartate (NMDA) class. This signal transduction depends upon apoER2 forming dimers or other high-order clusters. It
seems noteworthy therefore that the presence of a cysteine capable of participating in disulfide dimers is the sole distinction between variants of ApoE that
make the most consistent and compelling contribution to the genetic risk for
sporadic AD. We tested the hypothesis that lower disease risk would be associated with the ability to dimerize apoER2 and activate its signaling. We found
that the product of the dementia-associated epsilon-4 allele of the APOE gene
acted as a receptor antagonist, whereas the product of the epsilon-3 allele itself
dimerized and activated apoER2. In addition, antagonism of apoER2 was also
attributed to oligomeric forms of amyloid β-peptide (Aβ), species that appear
to correlate with development of AD. By contrast, activation of the receptor was
augmented by fibrillar Aβ and by a secreted form of the Aβ precursor protein
(sAPP). These findings suggest a comprehensive hypothesis for the pathogen
esis of dementias, including AD, whereby the common factor in development
of disease is antagonism of apoER2, likely to include interference with the
receptor’s dimerization.

P3. fMRI-guided transcranial magnetic
stimulation reveals that the superior temporal
sulcus is a cortical locus of the McGurk effect
Michael Beauchamp

A compelling example of auditory-visual multisensory integration is the
McGurk effect, in which an auditory syllable is perceived very differently
depending on whether it is accompanied by a visual movie of a speaker pronouncing the same syllable or a different, incongruent syllable. Anatomical and
physiological studies in human and non-human primates have suggested that
the superior temporal sulcus (STS) is involved in auditory-visual integration
for both speech and non-speech stimuli. We hypothesized that the STS plays
a critical role in the creation of the McGurk percept. Because the location of
multisensory integration in the STS varies from subject to subject, the location
of auditory-visual speech processing in the STS was first identified in each
subject with fMRI (figure part A). Then, activity in this region of the STS was
disrupted with single-pulse TMS as subjects rated their percept of McGurk and
non-McGurk stimuli. TMS of the STS significantly reduced the likelihood of
the McGurk percept (figure parts B and C) but did not interfere with perception of non-McGurk stimuli. TMS of the STS was only effective at disrupting
the McGurk effect in a narrow temporal window from 100 ms before auditory
syllable onset to 100 ms after onset (figure part D), and TMS of a control
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location did not influence perception of McGurk or control stimuli. These
results demonstrate that the STS plays a critical role in the McGurk effect and
auditory-visual integration of speech.

P4. Long-term changes in long-term depression
following a single episode of early life seizures
Paul Bernard*, Anna Castano, Tim Benke

Previous research in our lab has indicated that following a single episode of
early life seizures (ELS) rats display increased LTD (long term depression), as
well as cognitive deficits at PND 60+. These changes occur in the absence of
pronounced hippocampal injury (cell loss and synaptic reorganization) and are
consistent with molecular alterations at the sub-cellular or synaptic level. We
speculate that increased LTD expression may be responsible for the observed
learning abnormalities. LTD can be mediated by two distinct mechanisms,
NMDA receptor (NR) dependent and metabotropic glutamate receptor
(mGluR) dependent. The NR dependent and mGluR dependent forms are
differentiated by the effectiveness of different chemical and electrical LTD inducing stimulation paradigms. We hypothesize that alterations in LTD following
ELS are the result of changes in mGluR dependent LTD. Therefore mGluR
dependent LTD induction paradigms were employed to test this hypothesis.
We further hypothesize that the expression levels of sub-synaptic machinery
associated with LTD will reflect their role as potential mediators of the changes
following ELS. ELS results in long-term signaling changes resulting in enhanced
mGluR mediated LTD compared to age matched controls. Signaling proteins
associated with mGluR LTD were also altered in a consistent fashion, sugges
ting a mechanism for the observed changes in LTD, as well as possible targets
for therapeutic intervention. We speculate that this altered mGluR dependent
LTD may underlie some of the learning abnormalities detected following ELS.

P5. Characterization of pituitary adenylate
cyclase activating polypeptide (PACAP) in the
hypothalamus: Metabolic and feeding regulator
SuJean Choi*, Joanne Boisvert, Allison Hourigan, Sun Shin Yi, Jon Resch

The ventromedial nuclei of the hypothalamus (VMN) are central mediators of
energy homeostasis regulating both metabolism and feeding behavior. VMN
function is correlated with increases in energy expenditure and decreases
in energy intake, although the mechanisms involved in VMN signaling and
circuitry are still poorly understood. Recent studies have targeted pituitary
adenylate cyclase-activating polypeptide (PACAP) as a potential regulator
of metabolic function because of its pronounced effects on feeding and high
mRNA expression of both the peptide and its receptor in the VMN. PACAP is
January 22–27, 2011 • Keystone, Colorado

91

a 38 amino acid peptide that belongs to the secretin/glucagon/vasoactive intes
tinal polypeptide family. Although PACAP activates two vasointestinal peptide
receptors, it has higher affinity for a PACAP specific receptor (PAC1R) which is
found throughout the hypothalamus. To further explore the function of PACAP
and its actions within the hypothalamus, rats were injected with PACAP38
(0.22 nmol/0.2 μl/side) directly into the VMN to produce a rapid hypophagic
response. This hypophagia was attenuated by a selective PAC1R antagonist (2.2
nmol) demonstrating a high degree of receptor specificity for PACAP actions
on feeding. PACAP administration into the VMN also significantly increased
POMC mRNA expression in the hypothalamic arcuate nuclei (ARC) one hour
post-injection, with no changes in other ARC neuropeptides known to regulate
feeding such as neuropeptide Y and agouti-related polypeptide. Metabolic activ
ity following acute PACAP administration into the VMN consistently yielded
increased core body temperature and spontaneous locomotor activity com
pared to controls. We present data suggesting that PACAP signaling influences
motivated behaviors such as feeding.

P6. Why do we value freedom? Genetic
polymorphism predicts the impact of choice on
learning
Jeffrey Cockburn

It is typically assumed that prediction errors encoded by the midbrain dopamine system provide a global learning signal to the basal ganglia. However,
unstructured learning signals such as these can result in poor spatial credit
assignment, with prediction error signals assigning credit (or blame) to neural
populations that should not be associated with the unpredicted outcome. We
hypothesize that the basal ganglia helps solve its own credit assignment problem
by imposing a structure upon prediction errors targeting the striatum via disinhibitory projections from basal ganglia output onto neurons in midbrain dopamine system. We investigate this hypothesis by examining individual learning
differences in a variant of a probabilistic learning task that has been associated
with polymorphisms of genes expressed in striatum. During a training phase,
pairs of stimuli were presented and participants were asked to learn their reward
contingencies. Half of the stimulus pairs could be freely sampled, whereas
sampling in remaining pairs was forced. Our results revealed an effect of gene
group on task performance and on the structure of the Q-learning model that
best explained trial-by-trial performance in line with our proposed hypothesis
such that participants with increased basal ganglia gating exhibited benefits of
superior spatial credit assignment. These results suggest that decisions improve
spatial credit assignment, and thus provide a potential explanation for the
apparent inherent reward of the freedom to choose.
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P7. Multiple chronic pain states are
associated with a common amino acid changing
allele in KCNS1
Michael Costigan*, Inna Belfer, Robert S. Griffin, Feng Dai, Lee B. Barrett,
Giovanni Coppola, Luda Diatchenko, Shad Smith, David Goldman,
William Maixner, Daniel H. Geschwind, Ze’ev Seltzer, Clifford J. Woolf

Not all patients with nerve injury develop neuropathic pain with preclinical
studies showing that neuropathic pain risk is heritable. To define such factors
further, we performed a large scale gene profiling experiment which plotted
global expression changes in the rat dorsal root ganglion in three peripheral
neuropathic pain models. This discovered the potassium channel alpha subunit
KCNS1, involved in neuronal excitability, to be constitutively expressed in
sensory neurons and markedly down-regulated following nerve injury. KCNS1
was then characterized by an unbiased network analysis as a putative pain gene,
a result confirmed by single nucleotide polymorphism association studies in
humans. A common amino acid changing allele, the ‘valine risk allele’, was
significantly associated with higher pain scores in five of six independent patient
cohorts assayed (1359 subjects total, combined p-value=1.14E-08). Risk
allele prevalence is high, with 18-22% of the population homozygous, with an
additional 50% heterozygous. At lower levels of nerve damage (lumbar back
pain with disc herniation) association with greater pain outcome in homozygote
patients is p = 0.003, increasing to p = 0.0001 for higher levels of nerve injury
(limb amputation). Relative degrees of enhanced risk vary between cohorts,
but for lumbar back pain patients they range between 2-3 fold. Here we present
the KCNS1 allele rs734784 as one of the first prognostic indicators of chronic
pain risk. Screening for this allele could help define those individuals prone to a
transition to persistent pain, and thus requiring therapeutic strategies or lifestyle
changes that minimize nerve injury.

P8. A new mouse genetic model for
binge drinking
John Crabbe

There are many rodent models selectively bred for high alcohol preference
in a standard, 24 hr two bottle test vs water. One limitation of these models
is that the animals rarely drink enough to become intoxicated, unlike human
alcoholics. We have selectively bred mice that reach very high blood ethanol
concentrations (BECs) after drinking from a single bottle of 20% ethanol. After
selection for 18 generations, High Drinking in the Dark (HDID-1) mice drink
5-6 g/kg ethanol in 4 hr, reach average BECs exceeding 100 mg%, and are behaviorally impaired. More than 60% of the HDID-1 mice exceed this level. This
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poster reviews current, unpublished findings with these lines. Previous studies
suggest that two-bottle preference for 10% ethanol and DID, as well as ethanol
preference and preference for sweet tastants, are influenced by many of the
same genes. Our data show that ethanol Drinking in the Dark is at least partially
genetically distinct from two-bottle ethanol preference and is not genetically
correlated with sweet preference. When injected with ethanol, HDID-1 and
HS control mice are equally behaviorally impaired using several behavioral tests
(e.g. rotarod), but HDID-1 mice show greater locomotor stimulation. Current
studies are exploring the genetic predisposition to develop ethanol tolerance
and the severity of withdrawal from ethanol dependence in the lines. Human
genetic data suggest that ethanol tolerance and withdrawal may represent
dissociable genetic components of risk for alcohol dependence, and we are
testing this hypothesis in the HDID-1 and HS mouse lines. Supported by the
NIAAA Integrative Neuroscience Initiative on Alcoholism (INIA-West) grant
AA13519, grqant AA10760, and the US Department of Veterans Affairs

P9. Default-state activity difference
between control and antisocial substancedependent youths during an active functional
MRI paradigm
Manish Dalwani*, Jason Tregellas, Jessica Andrews-Hanna, Joseph Sakai,
Marie Banich, Thomas Crowley

Abstract: Boys (14-18yr) with conduct and substance problems (termed as
“Antisocial Substance Dependence (ASD)”) have differences in brain function and structure when compared to control boys of similar ages. This study
examines whether there exists a difference in the default state activity in boys
with ASD and controls. Methods: Functional magnetic resonance imaging was
performed on 20 ASD boys and 20 control boys, as they played the risk-taking
decision task—“Colorado Balloon game”. Independent component analysis was
used to identify the default network component. Default network changes were
evaluated in the two groups using whole-brain comparison. Results: Compared
to patients, controls showed more default state activity in anterior cingulate and
subcallosal gyrus (BA25), medial and superior frontal gyrus (BA10), posterior
cingulate and cuneus (BA 30), bilateral middle temporal gyrus (mainly BA 21)
and in right cerebellum. Patients have more activity in the right cuneus region
(B19) compared to controls. Conclusions: Controls have more activity in brain
regions associated with self-referential evaluation and assessment during an
active functional MRI paradigm.
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P10. Using targeted viral-mediated gene
transfer of DREADD receptors in rats to
elucidate the role of “direct” pathway neurons
in reinforcement learning and decision-making
Susan Ferguson*, Daniel Eskenazi, Paul Phillips, John Neumaier

A key feature of many neuropsychiatric disorders is the display of aberrant
reinforcement learning and decision-making processes. Striatal dysregulation
is thought to contribute to these disorders; however, the striatum is a heterogeneous structure containing distinct populations of GABAergic medium spiny
projection neurons (MSNs) that differ in their neuropeptide composition and
form two major efferent pathways (striatonigral versus striatopallidal). The
role of these specific striatal sub-types in reinforcement learning and decisionmaking is not yet known. Therefore, we used a novel chemical-genetic approach
to determine how altering activity of the striatonigral pathway would effect
learning. We found that transiently decreasing activity of striatonigral neurons
disrupted the acquisition of lever pressing for a sugar reward and impaired the
acquisition of a decision making task for small versus large magnitude natural
rewards. However, inhibiting activity of the striatonigral pathway had no effect
on the performance of this decision-making task. Studies are currently underway to determine whether increasing activity of striatonigral neurons will facilitate acquisition of these tasks. These findings demonstrate that activation of the
striatonigral pathway is necessary for these types of learning. They also support
the idea that striatal dysregulation contributes to the development of aberrant
reinforcement learning and decision-making that is seen among neuropsychiatric disorders.

P11. Novel genetic model of acute
norepinephrine deficiency
Tatyana Sotnikova, Marc Caron, Raul Gainetdinov*

The plasma membrane monoamine transporters tightly regulate the extracellular concentrations of monoamines by re-capturing released neurotransmitters
into the presynaptic neuronal terminals and/or neighbouring projections.
Re-uptake mechanism provides also a major source of recaptured intraneuronal
monoamines available for subsequent re-release. In mice lacking the norepinephrine transporter (NET-KO mice), the extracellular levels of norepinephrine
(NE) is significantly elevated, but the intraneuronal storage is significantly
reduced by 65% leaving the remaining concentration of NE fully dependent on
its ongoing synthesis. NET-KO mice were treated with the irreversible inhibitor of the rate limiting enzyme in its biosynthesis, tyrosine hydroxylase (TH),
and the neurochemical and behavioural consequences of acute depletion of
NE were analyzed. An acute pharmacological inhibition of TH in NET-KO
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mice by alpha-methyl-p-tyrosine (alphaMT) induced long-lasting disappearance of NE in the brain with only partial (50%) depletion of dopamine.
These Norepinephrine-Deficient NET-KO mice (NDN mice) demonstrate
transient behavioural activation followed by the specific pattern of abnormal
movements. These behavioural manifestations were reversed by L-DOPA and
L-threo-dihydroxyphenylserine (L-DOPS) treatments aimed at restoring NE
levels. These observations, as well as previous studies in Dopamine-Deficient
Dopamine transporter knockout mice (DDD mice), indicate that transporterdependent re-uptake and synthesis mechanisms critically cooperate to support
proper intraneuronal concentrations of monoamines. Thus, in conditions
when re-uptake mechanisms are compromised, a caution should be used with
treatments affecting synthesis of monoamines, and vice versa, consequences
of synthesis deficiency could become more detrimental with an additional reuptake inhibition.

P12. Photostimulation of spinal trigeminal
neuron pathways to parasympathetic cardiac
vagal neurons
Christopher Gorini*, Ryan Bateman, Kerry Philbin, David Mendelowitz

The trigeminocardiac reflex is the most powerful autonomic reflex. Activation
of this reflex by airborne irritants or water, stimulates nasotrigeminal sensory
fibers eliciting a pronounced bradycardia and increase in parasympathetic
cardiac activity, reducing myocardial oxygen consumption. Exaggeration of
this response, however, can be fatal, and has been implicated in cardiorespiratory diseases such as sudden infant death syndrome (SIDS). Parasympathetic
cardiac vagal neurons (CVNs) in the nucleus ambiguus (NA) play an integral
role in mediating this reflex, as stimulation of trigeminal sensory afferents elicits
a polysynaptic excitatory glutamatergic neurotransmission to CVNs. We use
a UV photo uncaging system to identify the neurons in the spinal trigeminal
nucleus (sp5) that project to CVNs by sequential photostimulation of different
neuron clusters as well as individual neurons that elicit excitatory glutamatergic
neurotransmission to CVNs. Herpes simplex virus 1 expressing green fluorescent protein (GFP) was injected into the nasal mucosa of neonatal rats, and,
using 2 photon confocal microscopy, areas of the brainstem expressing GFP+
trigeminal sensory afferent fibers within sp5 were identified. A horizontal
brainstem slice including the NA and sp5 was taken and divided into approximately 80 quadrants, each 25 × 25µm. Glutamatergic currents in whole cell
patch-clamped CVNs were observed after a 5ms photostimulation of 50µm
caged glutamate. Preliminary results indicate scattered sp5 neurons that receive
sensory afferent synaptic terminals project to and excite CVNs. Further work
is necessary to determine if the neurons in the sp5 that project to CVNs are
located diffusely or in discrete clusters within the sp5.
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P13. Involvement of serotonergic and
neuroinflammatory mechanisms in the MDMAinduced increase in hippocampal glutamate
release
Gary Gudelsky*, John Anneken

Methamphetamine (METH), but not MDMA, has been shown to increase
extracellular concentrations of glutamate in the striatum, and this increase has
been viewed as supportive of a role of excitotoxicity in the neurotoxicity of
METH. However, little is known about the effect of MDMA on extracellular
glutamate in other brain regions. In the present study, we investigated whether
MDMA increases extracellular glutamate in the hippocampus. Rats were
injected at 2 hr intervals with MDMA (10 mg/kg, i.p.) for a total of 0, 1, 2 or 4
injections. Two and 4 injections, but not 1 injection, produced a delayed, but
prolonged, increase in extracellular glutamate to 200-250% of baseline values.
This increase was not observed in either the prefrontal cortex or striatum.
Treatment with fluoxetine (10 mg/kg i.p.), as well as ketanserin (3 mg/kg
i.p.), significantly attenuated the MDMA-induced increase in hippocampal
glutamate. In addition, the non-selective COX inhibitor ketoprofen markedly
suppressed the glutamate response to MDMA. The results support the view that
MDMA produces a brain region specific elevation of extracellular glutamate
that is dependent on the activation of the 5-HT transporter, the 5HT2 receptor,
and the activation of cyclooxygenase. (supported by USPHS DA 07427)

P14. Negative expectations promote amygdala
responsivity and slower response times in a
visual discrimination task
Henry Holcomb*, Jef West, Stephanie Coates, Laura Rowland, Lynn Oswald

The threat of being punished inspires an implicit calculation aimed at avoiding
loss by expending the necessary time and effort. When given the opportunity to
obtain a reward a person will implicitly determine how much effort the reward
is worth and reveal that decision through the speed and accuracies associated
with the task demands. This pilot study presented healthy subjects with two
trial types: Positive Expectation trials indicated the subject would be rewarded
if he guessed correctly on a visual discrimination task and treated neutrally if
he guessed incorrectly. Negative Expectation trials began with a cue indicating
the subject would be treated neutrally if he guessed correctly but would be
punished (money subtracted) if he guessed wrong. Subsequently the subject
responded to a visual discrimination problem that required him to decide if two
geometric figures, shown together, were identical in size. Positive Expectation
trials prompted no response time modulation when subjects shifted back and
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forth between the easiest and the hardest trials. In marked contrast Negative
Expectation trials prompted a marked slowing in response time on the hardest
trials. FMRI data showed marked differences between positive and negative
expectation trials. The former evoked no significant clusters in caudate, ventral
striatum, or amygdala. Negative Expectation trials evoked robust positive
BOLD responses in the left amygdala and ventral striatum. These behavioral
and neurophysiological observations suggest that the threat of a small financial “loss” is sufficient to prompt significant adaptive, cautionary behaviors
accompanied by substantial activity in circuits associated with reward and
punishment.

P15. Augmenting the GLP-1 receptor
signaling pathway provides neurotrophic and
neuroprotective actions
Harold Holloway*, Yazhou Li, Brandon Harvey, Yun Wang, Nigel Greig

Type 2 diabetes mellitus (T2DM) has been identified as a risk factor
for numerous chronic and acute neurodegenerative disorders, including
Alzheimer’s disease (AD), Parkinson’s disease (PD) and stroke, and there is a
high prevalence of insulin resistance in virtually all neurodegenerative conditions, with impaired glucose tolerance seen in 50% to 80% of subjects. Both
the pancreas and brain are insulin sensitive organs, and likely common mechanisms co-exist between cell death occurring in the pancreas in T2DM and that
in the brain in a host of neurodegenerative disorders. An effective treatment
in one may hence have utility in the other. Glucagon-like peptide-1 (GLP-1)
is a short-acting (T1/2 1.5 min) endogenous insulinotropic peptide secreted
from the gastrointestinal tract in response to food intake that is a fundamental
incretin in the regulation of blood glucose levels. A long-acting (T1/2 2 hr)
GLP-1 receptor (GLP-1R) agonist, exendin-4 (Ex-4), is the first of this new
incretin mimetic class of antihyperglycemia drugs approved to treat T2DM.
Ex-4 not only enhances glucose-dependent insulin secretion and lowers blood
glucose, but additionally increase pancreatic islet beta-cell proliferation, lowers
beta-cell apoptosis and reduces food intake in patients with type 2 diabetes
mellitus (T2DM). Recent work by our group has demonstrated that Ex-4 can
protect neurons against metabolic and oxidative insults, and provides preclinical
support for the therapeutic potential for Ex-4 in the treatment of stroke, AD
and PD.
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P16. Ceramic-based microelectrode arrays vs.
microdialysis probe measurements in the CNS
of awake animals: It’s about time
Peter Huettl*, Michelle Stephens, Verda Davis, Jorge Quintero, Francois Pomerleau,
Jason Burmeister, Greg Gerhardt

Neurotransmitter signalling occurs on a second-by-second time or faster time
scale. The precise measurement of neurotransmitter resting levels, rapid release
bursts and uptake kinetics are important for increasing our understanding of
neurotransmission. Our ceramic-based microelectrode arrays (MEAs) have a
multichannel design with unique fabrication and specialized coatings that offer
greater versatility and biocompatibility than microdialysis probes. As compared
to microdialysis probes MEAs sample the extracellular space directly allowing for better analysis of synaptic overflow of neurotransmitters. In addition,
implanted MEAs cause far less edema or gliosis than microdialysis probes,
which allows for better estimates of neuronally-based release vs. release from
other sources. The new design of our advanced, uniquely fabricated MEAs provides improved performance combined with our multi-channel, dual recording
sentinel site FAST technology. Our MEAs can be repeatedly used to selectively
measure tonic and phasic release of many neurochemicals including but not
limited to glutamate, choline, adenosine, glucose, lactate, GABA and dopamine
in the CNS of awake animals. The direct neurochemical amperometric recordings of the FAST system in concert with MEAs have >2Hz temporal resolution while providing high selectivity over major electroactive CNS interferents.
Using this technology studies examining the pharmacological effects on resting
glutamate levels in awake rats showed that glutamate levels increased by as
much as 122% with the glutamate transporter blocker TBOA or decreased
glutamate release by 50% with ω-conotoxin, a calcium channel blocker. Studies
looking at TTX, LY341495, LY379268 and CPG effects will also be presented in
addition to analysis of phasic glutamate release events in awake rats.

P17. Subcortical dopamine synthesis is
differentially associated with separable
cognitive factors
Angela Ianni*, Joe Masdeu, Dwight Dickinson, Philip Kohn, Anees Benferhat,
Daniel Eisenberg, Daniel Weinberger, Karen Berman

Introduction: To investigate the relationship between dopamine function and
individual differences in various cognitive domains, we used factor analysis on
a comprehensive neuropsychological battery to calculate composite scores on
verbal memory, n-back, processing speed, and card-sorting2, and tested the relationship between these scores and subcortical presynaptic dopamine synthesis
measured with PET. Methods: Forty-nine healthy subjects underwent cognitive
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testing and, on a separate day, a [18F]-FDOPA PET scan to measure presynaptic
dopamine. The kinetic rate constant Ki for FDOPA uptake at each voxel was
calculated using the Patlak method. Within a VOI encompassing subcortical
dopamine-rich regions, a voxel-wise regression analysis was performed to assess
the relationship between presynaptic dopamine synthesis and the cognitive
factors. Voxel-wise correlations are reported at p<0.0001. Results: For three
of the cognitive factors, a positive correlation with dopamine synthesis was
found in the following regions: for processing speed, in putamen bilaterally,
right caudate nucleus, and ventral anterior nucleus of the right thalamus; for
n-back, in the head of the left caudate nucleus; and for card sorting, in the tail of
the caudate bilaterally and in the left anterior and dorsomedial thalamic nuclei.
Discussion: Discrete regional patterns of presynaptic dopamine synthesis were
found to be associated with performance scores in three of the four separable
cognitive domains. These data suggest that various components of the dopamine system are related to different cognitive operations and, moreover, identify
domain-specific modulatory effects of subcortical presynaptic dopamine on
cognitive functioning in a pattern that is consistent with known neuroanatomical connections. References: Nieoullon A et al. Prog Neurobiol 2002; 67:53;
Dickinson D et al Schizophr Bull 2010 Mar 29

P18. Elevated CSF Aβ as an endophenotype
of the CALHM1 P86L polymorphism in young,
cognitively healthy individuals at risk for AD
Jeremy Koppel*, Fabien Campagne, Ute Dreses-Werringloer, Philippe Marambaud

The calcium homeostasis modulator 1 (CALHM1) gene codes for a novel
cerebral calcium channel controlling intracellular calcium homeostasis and
amyloid-β (Aβ) peptide metabolism, a key event in the etiology of Alzheimer’s
disease (AD). The P68L polymorphism in CALHM1 (rs2986017) was initially proposed to functionally impair CALHM1 and to lead to an increase in
Aβ accumulation in vitro in cell lines. Recently, one study reported that the
CALHM1 P86L polymorphism may also influence Aβ metabolism in vivo
by increasing Aβ levels in human cerebrospinal fluid (CSF). Although the
role of CALHM1 in overall AD risk remains uncertain, concordant data have
now emerged showing that the CALHM1 P86L polymorphism is associated
with an earlier age-at-onset in AD. Here, we have analyzed the association of
CALHM1 P86L with CSF Aβ1-40 and Aβ1-42 in samples from 267 AD cases
and 46 young cognitively healthy individuals at risk for AD. We failed to detect
an association between the CALHM1 polymorphism and CSF Aβ levels in
AD patients. Our data, however, revealed a significant association of CALHM1
P86L with elevated CSF Aβ1-42 in the normal cohort at risk for AD. This work
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provides evidence that CALHM1 modulates CSF Aβ levels in presymptomatic patients and thus strengthens the notion that CALHM1 is
involved in AD pathogenesis. Additionally, these data further demonstrate the
utility of endophenotype-based approaches focusing on CSF biomarkers for the
identification of risk factors for AD.

P19. Deep brain stimulation of the amygdala in
a rat model of post-traumatic stress disorder
Scott Krahl*, Antonio DeSalles, Hovsep Kosoyan, Jean-Philippe Langevin

Post-traumatic stress disorder (PTSD) is a debilitating psychiatric condition
caused by a life-threatening event involving intense fear. Recently, functional
neuroimaging studies have suggested that hyperactivity of the amygdala is involved in the manifestation of clinical PTSD symptoms. Deep brain stimulation
(DBS) is a neurosurgical procedure used to disrupt the activity of discrete brain
regions through the delivery of continuous high-frequency electrical pulses,
and is most commonly used to treat movement disorders. We hypothesized that
DBS of the amygdala could be used to reduce PTSD-like symptoms in rats. This
model involves exposing rats to a single session of inescapable foot shocks in
the presence of a novel object. The rats develop long-lasting avoidance behavior
when re-exposed to the object in the absence of further shocks. This avoidance
behavior mimics the clinical symptoms of PTSD and is responsive to clinical
PTSD medications. In the present study, we implanted rats with an electrode
aimed at the right amygdala. The rats were then subjected to a single session of
inescapable foot shocks in the presence of a small ball. Half of the rats received
DBS treatment for seven days while the other half did not. All rats were then
re-exposed to the ball and avoidance behavior (time spent burying the ball)
was recorded and scored by a blinded observer. As predicted, rats treated with
amygdalar DBS displayed significantly less avoidance behavior as compared to
sham controls. These results suggest that amygdalar DBS may represent a novel
therapeutic option for patients with severe treatment-resistant PTSD.

P20. Genetic predictors of relapse after
citalopram response in major depressive
disorder
Gonzalo Laje*, Francis McMahon

Major depressive disorder (MDD) will become the second greatest cause of
disability in the next decade. Only a fraction of patients with MDD respond to
antidepressant treatment and even fewer achieve full symptomatic remission.
Moreover, of those patients who respond to treatment about one third relapse.
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Some predictors of relapse have emerged such as incomplete remission and
stressful life events, however, to date, genetic predictors have been elusive. The
Sequenced Treatment Alternatives to Relieve Depression study (STAR*D)
offered up to one year of follow up treatment for those patients who improved
on a specific treatment strategy (n=862). We defined relapse as those patients
who reported a QIDS-SR total score <11 at the first follow-up visit, had at least
one additional follow-up visit, and reported a QIDS-SR score of 11 or more
at any follow-up visit (n=255). Those whose score remained <11 at all followup visits were used as the comparison group (n=430). We conducted both a
candidate gene study with 780 observed SNPs, as well as a separate genomewide study on an imputed dataset derived from the NIMH data repository.
Analyses were adjusted for population stratification and corrected for multiple
testing. In the candidate gene study the marker rs2251388 was associated with
relapse (OR: 1.82, X2=4.12, unadjusted p-value: 3.8e-5, adjusted p-value: 0.03).
Consistent results were found in the genome-wide analysis. This is an intronic
marker on GRIK1 in chromosome 21. No markers achieved genome-wide
significance. We conclude that genetic variation in GRIK1 may be associated
with relapse of depressive symptoms.

P21. The genetic signatures of transposable
elements (TE) in schizophrenia
Fabio Macciardi*, Emanuele Osimo, Marquis Vawter, Andrea Calabria,
Federica Torri, Bernard Lerer, Steven Potkin, Simona Gaudi

Introduction: Understanding how the information in the human genome is utilized is one of the central question to unravel the genetics of complex diseases.
Once completed, the human genome sequence has revealed being composed
by transposable elements (TE) for about 45% and by coding genes in only 2%.
Many genome wide association studies (GWAS) in complex diseases have
mapped disease-associated variations to noncoding regions, presumably regulatory and endogenous retroviral. TEs contain information that leads to editing,
splicing, recombining and mobilizing nucleic acid sequences in our complex
human genome and play an important role in generating inter-individual structural variation. Our aim is to identify and detect the expression levels of TEs
in blood and brain samples from schizophrenia patients and matched controls.
Methods: Our aim is to investigate the functional relationship between TErelated sequences and genes identified as best candidates via SNP mapping in
genome wide association studies (GWAS) of schizophrenia. We also extend our
analyses to Transcriptional Start Sites (TSS) for the same genes. These analyses
are then complemented with target-resequencing of the entire genomic area, to
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look for differences between subjects who do or do not present the associated
risk SNPs. Results and conclusion: For a prototypal gene, AHI1 (Torri et al,
2010) we found an excess of Alu, Line1 and Line2 elements across the AHI1
genomic region, with a clear pattern of tissue-specific expression that looks
regulated by CNS-specific TSS. Initial sequencing in extreme subjects with and
without the AHI1 risk haplotype show marked differences in their respective
sequences. Our results strongly suggest that a detailed analysis of risk genes in
complex disorders must include TE distribution and expression, and that it is
perhaps only through inclusion of these elements that psychiatric diseases will
be fully understood.

P22. Extinction during withdrawal from
cocaine does not attenuate the persistence of
behavioral sensitization
Bruce Mattingly*, Lara Sutherland

The development of sensitization to the locomotor-activating effects of psychostimulant drugs has been proposed as an animal model of drug craving.
Evidence suggests that behavioral sensitization develops through both associative and non-associative processes. This study determined whether extinction
training would attenuate the persistence of the cocaine-induced sensitization.
In two experiments, male Wistar rats (250-300 g) were first injected daily with
either cocaine (15 mg/kg, IP) or vehicle for 4–7 seven days and tested for
activity. For one-half of the rats in the cocaine condition, the injections were
paired with activity testing, and for the remaining rats, the injections were given
after activity testing (Unpaired). After 1, 7, or 14 days of drug withdrawal, rats
were given a challenge injection of cocaine and again tested for activity. During
the withdrawal interval, one-half of the animals received daily vehicle injections
followed by activity testing (Extinction), and the rest remained undisturbed in
their home cage. Major findings were: 1) cocaine-treated rats developed behav
ioral sensitization, but this sensitization effect was greater for the cocaine-paired
rats than for the cocaine-unpaired rats; 2) rats in the cocaine-paired groups initially displayed a conditioned hyperactivity response, which significantly declined
across the daily extinction sessions; 3) the cocaine sensitization effect decreased
after the withdrawal periods, but extinction training did not significantly affect
this decrease. These findings suggest that although associative factors may contribute to the development of behavioral sensitization to cocaine, these factors
do not appear to be important to the persistence of the cocaine sensitization
effect. Supported by: NIDA grant da 09687 & NCRR grant p20 rr16481
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P23. Factors influencing differentiation/
myelination potential of oligodendrocytes
derived from human embryonic stem cells
Synthia Mellon*, Seonok Lee, Marcus Schonemann, Wenhui Gong, Sam Pleasure

Oligodendrocytes (OLs) derived from neural or embryonic stem cells (ESCs)
have not been tested for their efficacy in preclinical animal models of white
matter stroke or periventricular leukomalacia (PVL) despite evidence that OL
injury is an important part of disease pathogenesis. Furthermore, robust and
reproducible methods for generating human ESC-derived OLs are lacking. We
developed efficient and scalable methods for the production of human ESCderived OLs and sought to determine strategies to maximize their maturation and myelination potential in vitro and in vivo. We derived homogenous
populations of glial precursor cells that give rise to oligodendrocyte precursor
cells (OPCs) (80%–90%) and GFAP positive astrocytes (10–20%) from four
different human ESCs cell lines and several iPSC cell lines. OPCs from all lines
express OPC transcriptional and cell surface markers (Olig2, PDGFRα, and
O4), and can mature into OLs expressing myelin (MBP+/PLP+). Nevertheless, the generation of MBP+ OLs was slow and inefficient. We explored several
methods to maximize OL differentiation. The SoxE family of transcription
factors (Sox8, 9 and 10) was recently shown to affect oligogenesis. We found
that forced expression of Sox10 in hOPCs stimulated the early expression of
myelin genes. Coculturing OPCs with hESCs-derived neurons also increased
OPC differentiation; greater than 90% of the OPCs differentiated into
MBP expressing OLs. The OPCs also myelinate axons efficiently in vitro. We
are currently investigating the factors responsible for improving OL differentiation, and the use of these hES-cell derived OPCs for use in mouse models of
de/dysmyelination.

P24. Treatment with the alpha7 nAChR partial
agonist SSR180711 reverses phencyclidine
(PCP)-induced reduction in synaptic plasticity
Jens Mikkelsen*, Henrik Hansen, Morten Thomsen

Long-term treatment with PCP to adult animals produces a number of effects
that resemble the pathophysiology in schizophrenia (SZ). These effects are
both behaviorally in terms of dysfunctional attention and working memory and
neurochemically in terms of reduced synapse formation. In this study, adult
male C57 mice received a sub-chronic daily administration of PCP (10 mg/
kg for 2 weeks). Following a three-day wash out period after the PCP regimen,
SSR180711 was administered repeatedly (3 mg/kg twice daily for 5 days), and
the expression of different transcripts were analysed using semi-quantitative
in situ hybridisation. PCP produced a significant decrease in synaptophysin
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mRNA expression in the medial prefrontal cortex (mPFC) and the ventrolateral
orbital cortex (VLO) (55% and 54% of saline levels, respectively). In animals
treated with SSR180711 after PCP, a partial restoration (50% of max reduction
after PCP) of synaptophysin mRNA expression levels in the mPFC and VLO
was observed. SSR180711 did not affect synaptophysin mRNA expression
in saline-pretreated mice. Furthermore, the level of transcriptional markers
expressed in inhibitory interneurons (i.e. GAD67 and parvalbumin mRNA)
was also reduced in PCP-treated mice, but did not increase when treated with
SSR180711 after the PCP regimen. By contrast, if SSR180711 was coadministered with PCP all markers were significantly increased in the VLO
and the mPFC (only synaptophysin mRNA). Further, the behavioral deficit as
detected in a Y-maze was normalized. These data strongly indicate that activation of alpha7 nAChR by SSR180711 can inhibit pathophysiological mechanisms of SZ, but also suggest that SSR180711 can affect synapse formation in
PCP-treated animals.

P25. Cerebral ischemic injury is enhanced in a
model of oculodentodigital dysplasia
Christian Naus*, Michael Kozoriz, John Bechberger

Oculodentodigital dysplasia (ODDD) is a rare, autosomal dominant, human
disease that results in developmental anomalies of the limbs, face, eyes and
teeth. Analysis of human connexin43 (Cx43) DNA sequences has revealed
several missense, duplication and frame shift mutations resulting in this phenotype. A mouse ODDD model has been created with a missense point mutation
of the glycine to serine conversion at amino acid position 60 (G60S)(Flenniken
et al., 2005). Heterozygote G60S mice exhibit characteristics of the ODDD
phenotype observed in humans. In addition to the malformations listed above,
ODDD patients often have neurological findings. The effect of ODDD mutations have not been studied in astrocytes, the primary brain tissue that expresses
Cx43. Since we have previous shown that removal of Cx43 from astrocytes
results in greater ischemic damage following a stroke, we determined what effect
this mutant would have on stroke injury. Protein levels of Cx43 in the mutant
mouse were found to be reduced when compared to the normal tissue. Location
of Cx43 protein was observed as a continual line of small punctate aggregates in
astrocyte plasma membranes with increased intracellular localization, distinct
from the larger plaques seen in the normal mouse. Primary cultures of astrocytes from the ODDD mutant exhibited a lower level of dye coupling. Four days
after middle cerebral artery occlusion the volume of the infarct was significantly
larger than in the normal mouse indicating that ODDD mutants may be more
susceptible to ischemic injury. These findings provide insight neuronal injury in
humans with ODDD.
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P26. Role of dorsal medial prefrontal cortex
dopamine D1-family receptors in relapse
to high-fat food seeking induced by the
anxiogenic drug yohimbine
Brittany Navarre*, Carlo Cifani, Sunila Nair, Charles Pickens, Jennifer Bossert,
Yavin Shaham

In humans, relapse to maladaptive eating habits during dieting is often pro
voked by stress. In rats, the anxiogenic drug yohimbine, which causes stresslike responses in humans and nonhumans, reinstates food-seeking in a relapse
model. Here, we studied the role of medial prefrontal cortex (mPFC) dopamine
D1-family receptors, previously implicated in stress-induced reinstatement of
drug-seeking, in yohimbine-induced reinstatement of food seeking. We trained
food-restricted rats to lever press for 35% high-fat pellets every other day (9-15
sessions, 3-h each); pellet delivery was accompanied by a discrete tone-light
cue. We then extinguished the operant responding for 10-16 days by removing
the pellets. Subsequently, we examined yohimbine’s (2 mg/kg, i.p.) effect on
reinstatement of food seeking and Fos (a neuronal activity marker) induction
in mPFC. We then examined the effect of systemic injections of the D1-family
receptor antagonist SCH23390 (10 µg/kg, s.c.) on yohimbine-induced
reinstatement and Fos induction, and mPFC SCH23390 (0.5, and 1.0 µg/
side) injections on this reinstatement. Yohimbine-induced reinstatement was
associated with strong Fos induction in dorsal mPFC and weaker Fos induction
in ventral mPFC. Systemic SCH23390 injections blocked both yohimbineinduced reinstatement and mPFC Fos induction. Dorsal, but not ventral, mPFC
injections of SCH23390 decreased yohimbine-induced reinstatement of foodseeking. Additionally, dorsal mPFC SCH23390 injections decreased pelletpriming-induced reinstatement, but had no effect on ongoing high-fat pellet
self-administration or discrete-cue-induced reinstatement. Results indicate a
critical role of dorsal mPFC dopamine D1-family receptors in stress-induced
relapse to palatable food-seeking, as well as relapse induced by acute reexposure to food taste, texture, and smell.

P27. Normalizing dopamine D2 receptormediated responses in D2-KO mice by virusmediated restoration of D2 receptors:
Comparing D2L and D2S
Kim Neve*, David Buck, Chris Ford, John Williams, Rachael Neve, Tamara Phillips

D2 receptor null-mutant (D2-KO) mice have altered responses to the rewarding
and locomotor effects of psychostimulant drugs, which is evidence of a necessary role for D2 receptors in these behaviors. Furthermore, work with mice
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that constitutively express only the D2 receptor short form, D2S, as a result
of genetic deletion of the long form (D2L), provides the basis for the current
model in which D2L is thought to be the postsynaptic D2 receptor on medium
spiny neurons in the basal forebrain, and D2S the autoreceptor that regulates
the activity of dopamine neurons and dopamine synthesis/release. Because
constitutive genetic deletion of the D2 or D2L receptor may cause compensatory changes that influence functional outcomes, our approach is to determine
that D2-KO mice are deficient in a behavioral, biochemical, or electrophysiological response, and then to determine if the response can be normalized
by virus-mediated D2 receptor expression. We confirmed that D2-KO mice
are deficient in methamphetamine-induced locomotion and lack D2 receptor
agonist-induced activation of potassium channels (GIRKs) in dopaminergic
neurons. Virus-mediated expression of D2L in the nucleus accumbens significantly restored amphetamine-induced locomotion compared to mice receiving
control virus. Furthermore, the effect of expression of D2S was indistinguish
able from D2L. Similarly, virus-mediated expression of either D2S or D2L in
substantia nigra neurons restored D2 agonist-induced activation of GIRKs. In
this acute expression system, the alternatively spliced forms of the D2 receptor
appear to be equally capable of functioning as postsynaptic receptors and autoreceptors. (MH045372, DA018165, and VA Merit Review)

P28. Negative outcomes and risk avoidance in
humans: Evidence for involvement of 5-HT2A
mediated neurotransmission
Olaf B. Paulson*, Julian Macoveanu, James Rowe, Bettina Hornbøll,
Gitte M. Knudsen, Hartwig R. Siebner

When we make a choice between options that may result in either reward
or punishment we take into account the sign (win/loss) and magnitude of
potential outcomes of each choice. The ‘reward circuit’, including the ventral
tegmental area, ventral striatum (VS), medial prefrontal areas (MFC), is critical
for risky decisions with dopaminergic neurotransmission playing a central role.
Recent studies have shown that dopaminergic signaling in the reward circuit is
influenced by serotonergic (5-HT) neurotransmission. Here we used pharmacological functional magnetic resonance imaging (fMRI) to investigate the
behavioral and neuronal role of 5-HT2A signaling in making risky decisions.
In 20 healthy subjects (age 20 to 40), we examined the modulatory effects of
acute selective 5-HT2A blockade on regional neural activity and connectivity
during a gambling task (fMRI, control and intravenous infusion of Ketanserin).
The gambling task required participants to maximize their net gain by choos
ing between two options, a low risk option with low potential outcome and a
high risk option with high potential outcome. Analysis of choice distributions
across the risk levels revealed that participants became more loss avoidant after
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blocking the 5-HT2A receptors. For lowest risk options, which were associ
ated with the highest negative prediction errors, ketanserin decreased BOLD
response in anterior regions of VS. Furthermore, behavioral shift towards fewer
high risk choices following Ketanserin administration correlated with activity
in MFC.

P29. Photoexcitation of channelrhodopsin2-expressing processes originating from the
paraventricular nucleus of the hypothalamus
evokes neurotransmitter release onto
brainstem parasympathetic neurons
Ramón Piñol*, Kerry Philbin, David Mendelowitz

Descending projections from the paraventricular nucleus of the hypothalamus
(PVN) play a major role in the autonomic nervous system control of cardiovascular function. PVN neurons have been shown to project to many brainstem
sites, including nucleus ambiguus (NA), dorsomotor nucleus of the vagus
(DMV), rostral ventrolateral medulla (RVLM) and nucleus of the solitary tract
(NTS). While the role of the PVN in sympathoexcitation is well documented,
any role of the PVN in parasympathetic cardiovascular control has yet to be
tested. We have studied the descending PVN projections to brainstem parasympathetic cardiac neurons by stereotactic injections of a lentiviral vector
that expresses a channelrhodopsin-2-EYFP (ChR2-EYFP) fusion protein into
the PVN of the rat. Confocal microscopy analysis confirms close apposition
of ChR2-EYFP fibers to identified cardiac vagal neurons (CVNs) in the NA
and DMV. In addition, ChR2-EYFP labeled fibers were detected in the RVLM
and NTS. We have also assessed the existence of functional synapses of PVN
projections to CVNs using in vitro patch clamp electrophysiology and photoexcitation of ChR2. Photoexcitation of PVN presynaptic terminals expressing
ChR2 evokes neurotransmitter release and a fast synaptic current in DMV
CVNs. Our results provide evidence that the PVN projections to the brainstem
are not limited to sympathetic control but also directly innervate CVNs that
control heart rate.

P30. Membrane lipid rafts are required for D2
dopamine receptor signaling
David Sibley*, Lisa Hazelwood, Rebecca Roof, R. Benjamin Free, Yang Han,
Jonathan Javitch

Introduction: Lipid rafts are specialized membrane microdomains enriched in
cholesterol and sphingolipids and are important in the organization of GPCRprotein complexes and the regulation of signaling. Aims: Given the emerging
108

44th Annual Winter Conference on Brain Research

significance of lipids with respect to GPCR structure and activation, we investigated the role of lipid rafts and membrane cholesterol on D2 dopamine receptor
(DAR) localization and function. Methods: D2 DAR constructs were expressed
in HEK293T cells. Sucrose density fractionation resolved lipid rafts from other
membrane components. Methyl-β-cyclodextrin (MCD) was used to deplete
membrane cholesterol and to disrupt lipid rafts. Results: Detergent solubilization followed by sucrose gradient centrifugation resolved lipid rafts from
heavier membrane fractions. The D2 DAR was found to be equally distributed
amongst both the lipid raft and heavier membrane fractions. Pretreatment
with MCD, however, eliminated both lipid raft markers and the D2 DAR from
lipid raft fractions, although the receptor was still found in heavier membrane
fractions. These data show that the D2 DAR is present in lipid rafts, as well as
other membrane fractions. We also found that MCD treatment abolished D2
DAR-mediated inhibition of cAMP accumulation. In contrast D1 DAR-stimulated cAMP accumulation was unaffected by MCD treatment. Conclusions:
Our current results show that the D2 DAR is distributed in multiple membrane
microdomains, including cholesterol-rich buoyant lipid rafts. We found that
extraction of cholesterol led to a disruption of lipid rafts and also an elimination
of D2 DAR-mediated signaling through Gi/o protein-mediated pathways. We
hypothesize that lipid rafts are critical for D2 DAR signaling.

P31. An essential role for nucleus accumbens
core in outcome-guided behaviors
Teghpal Singh, Michael McDannald*, Richard Haney, Dominic Cerri,
Geoffrey Schoenbaum

The nucleus accumbens core (NAc) has been hypothesized to be part of a
circuit in which cue-evoked information about expected outcomes is mobilized
to influence actions. In two experiments we tested the effects of pre-training
lesions of NAc on Pavlovian conditioning procedures assessing outcome-guided
behavior. In experiment 1, sham and lesioned rats were trained to associate a
30 sec CS+ with delivery of two food pellets. Both sham and NAc rats acquired
conditioned responding to the CS+, however, sham rats demonstrated an escalating pattern of responding, with the greatest responding occurring just before
food delivery. NAc rats showed no such escalation. In experiment 2, sham and
lesioned rats were trained to associate a 10 sec CS+ with delivery of two food
pellets. After training, half of the rats in each lesion group were given a taste
aversion to the pellets (devalued) while the remaining halves were not (nondevalued). Subsequently responding to the CS+ was assessed in an extinction
probe test. Sham and NAc rats demonstrated equivalent acquisition of responding to the CS+ and both formed a conditioned taste aversion. However only
sham rats spontaneously reduced their conditioned responding as a result of
reinforcer devaluation; NAc-lesioned devalued and non-devalued rats showed
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equivalent levels of responding. These data suggest that NAc contributes to the
normal use of cue-evoked information about outcomes to guide behavior.

P32. Characterization of nuclear neurokinin 3
receptor expression in rat brain
Celia Sladek*, Wanida Stevens, S. Rock Levinson, Zhilin Song, Dane Jensen,
Francis W. Flynn

Ligand-induced translocation of the G-protein-coupled receptor, neurokinin
3 (NK3-R), to the nucleus of hypothalamic neurons has been reported using
antibodies (ABs) raised against the C-terminal region of NK3-R. The current
work was undertaken to substantiate the ability of NK3-R to enter the nucleus
and identify which portion of the NK3-R molecule enters the nucleus. ABs
raised against an N-terminal region and a region in the second extracellular
loop of the rat NK3-R molecule were used to evaluate western blots of whole
cell and nuclear fractions from multiple brain areas. Specificity of the protein
bands recognized by these ABs was demonstrated using CHO cells transfected
with rat or human NK3-R. The N-terminal AB prominently recognized a diffuse
protein band of ~56-65kD (56kD=predicted size) and a distinct ~70kD protein
in whole tissue homogenates while the extracellular loop AB prominently
recognized protein of ~95kD in nuclear fractions from multiple brain areas.
Both ABs also faintly labeled the other band. Recognition of these bands by two
different NK3-R ABs supports their identification as NK3-R. The size differ
ences may reflect different glycosylation states and linkage to nuclear proteins.
Recognition of protein bands by both ABs in nuclear fractions is consistent with
the full NK3-R entering the nucleus. Since NK3-R is present in the cell mem
brane of neurons and is widely distributed in the CNS, the finding that NK3-R
is present in nuclei from multiple brain regions suggests that its ligand, neurokinin B, may broadly influence CNS gene expression.

P33. Selection of striatonigral synapses by
dopamine
David Sulzer*, Anders Borgkvist

Dendritic dopamine release in the substantia nigra reticulata (SNr) is required
for development of addiction and participates in basal ganglia loops required for
learning and selecting behaviors. The main synaptic role for dendritic dopamine
release reported is an inhibitory response on D2 dopamine autoreceptors. In
analogy to heterosynaptic effects of dopamine on the activity of presynaptic
corticostriatal terminals via D2 receptor actions (Bamford, 2004), we hypothesized that another role of dopamine is to influence activity of striatal projections
to the SNr via D1 receptors. In a sagittal mouse brain slice, we labeled recycling
vesicles of SNr afferents with FM1-43 by applying electrical stimulation of the
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striatonigral fiber bundle. Synapses were visualized as fluorescent puncta using
2-photon laser scanning microscopy. Time-lapse sequences were acquired
during another train of electrical stimulation to measure loss of fluorescence
occurring as synaptic vesicles undergo exocytosis. We determined the rate of
exocytosis at a variety of stimulation frequencies, drugs, and conditions. Our
findings indicate that at 1 Hz stimulation SNr terminals maintain a normal
distribution of activity, but at 10 Hz the distribution is multi-modal. In contrast
to corticostriatal terminals, where D2 receptors inhibit weaker terminals, in SNr
D1 receptors enhance the rate of exocytosis at most synapses while inhibiting
exocytosis at some terminals during high frequency stimulation. The effects
may involve different modulation of striatonigral and pallidonigral afferents
to the SNr. Thus, dopamine release has two opportunities to filter and select
basal ganglia output, at the corticostriatal synapses and then downstream at the
striatonigral synapse.

P34. Identification of a short, bioactive form of
vasoactive intestinal peptide (VIP) in the SCN
Martha U. Gillette*, Jennifer W. Mitchell, Ji Eun Lee, Norman Atkins, Jr.,
Shifang Ren, Neil L. Kelleher, Jonathan V. Sweedler

Vasoactive intestinal peptide (VIP) is thought to be the second most abundant
neuropeptide class in the SCN, after arginine vasopressin (AVP). VIP signaling
through the VPAC2 receptor mediates inter-cellular communication and circadian synchrony. Immunohistochemistry (IHC) has localized VIP expression to
a subset of SCN cells. Identification of VIP has been indirect, by IHC utilizing
antibodies generated against the entire 28-amino acid sequence of the VIP
peptide. Whereas such antibodies recognize alterations in the full-length form,
mass spectrometry offers definitive identification of the precise forms of peptides without prior knowledge of peptide identity. We analyzed the neuropeptides released from the SCN in response to stimulating the RHT in a horizontal
brain slice from rat by matrix-assisted laser desorption/ionization time-offlight mass spectrometry (MALDI TOF MS). We detected the 13 amino acid
sequence of the N’-terminus (VIP13), but not full-length VIP; identity of this
neuropeptide was confirmed through analysis of SCN tissue extracts by use
of Fourier-transform mass spectrometry (Lee JE et al. 2010). Additional mass
spectrometric analyses confirmed expression of several alternate VIP-processing
forms. Anticipated full-length forms of other predicted SCN peptides, including
AVP, gastrin-releasing peptide (GRP) and somatostatin, were detected. This
truncated form of VIP is biologically active, inducing phase shift in the spontaneous electrical rhythm comparable to that of full-length VIP. This suggests that
a shortened form of VIP, present within and released from the SCN, may play
an essential role in circadian signaling. Funded by HL092571 ARRA and P30
DA 018310.
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P35. Repeated N-acetylcysteine reduces
cocaine seeking in rodents and craving in
cocaine-dependent humans
David Baker*, Shelley Amen, Linda Piacentine, Shi-Jiang Li, John Mantsch,
Muhammad Ahmad, Robert Risinger

Addiction is a chronic relapsing disorder that is likely produced by druginduced plasticity that renders individuals highly vulnerable to craving-inducing
stimuli such as re-exposure to the drug of abuse. Drug-induced plasticity that
may result in the addiction phenotype includes increased excitatory signaling
within corticostriatal pathways which correlates with craving in humans and is
necessary for cocaine seeking in rodents. Reduced cystine-glutamate exchange
by system xc– appears to contribute to heightened excitatory signaling within
the nucleus accumbens, thereby posing this as a novel target in the treatment
of cocaine addiction. In the present study, we examined the impact of repeated administration of N-acetylcysteine, which is commonly used to activate
cystine-glutamate exchange, on cocaine self-administration and reinstatement
in rodents and self-reports of high, rush, and craving in non-treatment seeking
cocaine-dependent humans. Interestingly, repeated N-acetylcysteine failed to
alter the reinforcing properties of cocaine in rodents or cocaine-induced high or
rush in humans. In contrast, repeated N-acetylcysteine (60 mg/kg, IP; 7 days)
blunted cocaine- (10 mg/kg, IP) induced reinstatement, even when tested 12
hrs after the last injection suggesting that repeated N-acetylcysteine altered
drug-induced plasticity. In parallel, repeated N-acetylcysteine (1200-2400
mg/day; 4 days) reduced cocaine- (20 mg/70 kg sec, IV) induced craving in
cocaine-dependent humans. Collectively, these data demonstrate that repeated
N-acetylcysteine diminishes craving or drug seeking elicited by a cocaine challenge possibly by altering pathogenic plasticity without altering the euphoric
properties of cocaine. Further, the concordance of findings between rodent
and human experiments supports the predictive validity of the reinstatement
paradigm.

P36. Previous ethanol experience enhances
synaptic plasticity of NMDA receptors in the
ventral tegmental area
Brian Bernier*, Leslie Ramsey, Hitoshi Morikawa

Alcohol addiction is one of the most prevalent substance abuse disorders worldwide. Current theory posits that drug addiction represents a maladaptive form
of learning and memory in which drug-related experiences are remembered
too powerfully, causing persistent and uncontrollable drug seeking behavior.
However, alcohol generally impairs various types of learning and memory,
most likely by interfering with synaptic plasticity mechanisms in the CNS.
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Here, using brain slice electrophysiology in mice, we show that repeated in vivo
ethanol exposure (2 g/kg, i.p., three times daily for 7 days) causes increased
susceptibility to the induction of long-term potentiation (LTP) of NMDA
receptor (NMDAR)-mediated transmission in mesolimbic dopamine neurons,
a form of synaptic plasticity that may drive the learning of stimuli associated
with rewards, including drugs of abuse. Enhancement of NMDAR plasticity
results from an increase in the potency of inositol 1,4,5-trisphosphate (IP3),
an intracellular Ca2+-releasing messenger, in producing the facilitation of action
potential-evoked Ca2+ signals critical for LTP induction. This increase in IP3
effect, which lasts for 7 days after withdrawal from ethanol exposure, occurs
through a protein kinase A (PKA)-dependent mechanism. Corticotropinreleasing factor, a stress-related neuropeptide implicated in alcoholism and
other addictions, further amplifies the PKA-mediated increase in IP3 effect
in ethanol-treated mice. Finally, we found that ethanol-treated mice display
enhanced place conditioning induced by the psychostimulant cocaine. These
data suggest that repeated ethanol experience may promote the formation of
drug-associated memories by enhancing synaptic plasticity of NMDARs in
dopamine neurons.

P37. The effects of age at onset on clinical
outcomes in patients with bipolar disorder
Raphael Braga*, Katherine Burdick, Gilbert Allison, Pamela DeRosse,
Anil Malhotra

Background: Age at onset (AAO) has a tri-modal distribution in bipolar
disorder (BP) and is highly heritable, particularly in early onset individuals.
AAO plays a critical role in the clinical manifestation of BP and may have a
direct impact upon treatment factors. The potential causes of reported nonresponsiveness in early AAO patients have yet to be systematically investigated.
Methods: We assessed demographic, clinical, neurocognitive, and treatment
factors in 175 BP I patients characterized by age at onset (AAO). We tested for
group differences between early AAO (onset 21 years; n=70). Treatment factors
included medication class and medication load, defined as the total number
of psychotropic medications at the time of assessment. Independent t-tests,
chi-square, and analyses of covariance were used as appropriate. Results: Early
AAO BP patients have a lower socioeconomic status than later AAO patients
but are comparable on several other clinical measures. We also noted that early
AAO patients were taking significantly more psychotropic medications than
later AAO cases. After controlling for age, illness duration, and medication load,
neurocognitive performance was significantly lower in early AAO cases on a
measure of category fluency, with a general pattern of worse performance across
domains but with non-significant differences between groups. Limitations:
Post-hoc analysis of existing clinical data. Conclusions: These data are consis
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tent with reports of poorer prognosis in early versus later onset BP patients,
particularly with regard to socioeconomic status, neurocognition, and medication load.

P38. mTORC1 suppression reverses the dendritic
damage and spatial learning and memory
deficits induced by prolonged seizures
Amy Brewster*, Joaquin Lugo, Fabiola Vanegas, Yan Qian, Anne Anderson

Prolonged continuous seizure activity (status epilepticus, SE) is associated with
hippocampal dendritic injury, spontaneous seizures, and learning and memory
deficits. The mammalian target of rapamycin complex 1 (mTORC1) pathway
regulates dendritic plasticity and memory and is hyperactivated following SE.
Thus, we hypothesized that mTORC1 hyperactivity is a candidate mechanism
underlying the dendritic pathology and memory deficits following SE. We
evaluated the effects of pharmacological mTORC1 suppression after SE in rats
given pilocarpine (Pilo) to induce SE or saline (sham). Two weeks after Piloinduced SE, rapamycin (Rap) or vehicle was administered to inhibit mTORC1
in sham and Pilo rats (n = 6-11). Using western blotting, we confirmed SEinduced mTORC1 hyperactivation based on increased phosphorylation of
its downstream mTOR targets, S6 and 4E-PB1. Western blotting showed a
significant reduction in MAP2, Kv4.2 and HCN1 in Pilo compared to sham
hippocampi (p<0.001). Immunohistochemistry studies revealed a reduction
in MAP2, Kv4.2 and HCN1 staining in the CA1 dendrites of Pilo compared to
sham. Testing in the Morris water maze (MWM) revealed that Pilo rats had a
significantly longer latency to reach the hidden platform in the training phase
and no preference for the quadrant that had housed the hidden platform in the
probe trial compared to shams (p<0.01). Rapamycin reversed the dendritic
changes and the behavioral deficits in the Pilo group. These findings indicate
that SE-induced mTORC1 hyperactivation contributes to altered dendritic
homeostasis and hippocampal-dependent learning and memory deficits following SE and suggest a therapeutic role for mTORC1 inhibition following SE.

P39. Cross-talk among inputs to the ventral
striatum: Prefrontal cortical burst stimulation
shunts hippocampal inputs
Gwendolyn Calhoon*, Patricio O’Donnell

The limbic striatum receives input from structures implicated in goal-directed
behaviors, including the prefrontal cortex (PFC) and the hippocampus (HP).
Activity in the output neurons of the striatum, the medium spiny neurons
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(MSNs) is characterized by transitions between hyperpolarized resting
potentials and depolarized up states near action potential threshold. As action
potentials in MSNs are generated only during up states, the inputs responsible
for driving up states are critically important to determining the information
transmitted by the striatum. Spontaneous up states in limbic striatal MSNs are
dependent upon glutamatergic inputs from the HP, and under baseline conditions, the activity of this region is highly regulated by HP afferents. Recent
evidence, however, suggests that burst stimulation of the PFC also elicits up
states in the limbic striatum. The present work investigates whether strong PFC
input can attenuate the impact of HP afferents. In vivo intracellular recordings
were conducted in intact, anesthetized rats. The magnitude of EPSPs evoked in
MSNs with single pulse stimulation of the fimbria/fornix, the primary projection of the ventral HP to the limbic striatum, was measured before and immediately following activation of PFC afferents with a train of pulses. Fimbria evoked
EPSPs were attenuated when delivered at short (50 ms), but not long (500 ms)
latencies following PFC stimulation, an effect which was reduced by intracellular administration of the GABAA open channel blocker, picrotoxin. This finding
indicates that PFC burst-like activity overrides HP control of MSN up state
transitions by recruiting an inhibitory mediator.

P40. Effect of ovariectomy on yohimbineand pellet-priming-induced reinstatement of
food seeking
Donna Calu*, Brittany Navarre, Carlo Cifani, Bruce Hope, Yavin Shaham

Rationale and objectives: Relapse to maladaptive eating habits during dieting
is often provoked by stress. Women may be particularly vulnerable to stressinduced relapse due to fluctuations in ovarian hormones such as estradiol. Here,
we used ovariectomized (OVX) or sham ovariectomized female c-Fos-GFP
rats to investigate the potential role of estradiol in stress-induced relapse to
food seeking. Stress was induced by the administration of the anxiogenic drug
yohimbine. Materials and methods: OVX or sham rats were food restricted
and trained (6 sessions, 3-h each) to lever press for delivery of palatable food
pellets, paired with a discrete tone-light cue. Pellet self-administration was then
assessed after systemic yohimbine injections (0, 0.5, 1, 2 mg/kg, i.p). Subsequently, lever responding was extinguished over 20 sessions. Reinstatement of
food seeking was then assessed after yohimbine injections (0, 0.5, 1, or 2 mg/
kg) or pellet priming (0, 1, 2, or 4 pellets at session onset). Results: Ovariectomy modestly decreased pellet-priming-induced reinstatement, but had no
effect on the acquisition of pellet self-administration, or yohimbine-induced
increases in pellet self-administration or yohimbine-induced reinstatement after
extinction of lever responding.
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Conclusions: Results suggest a role of the ovarian hormone estradiol in relapse
to food seeking induced by acute re-exposure to food taste, texture, and smell.
In contrast, we found no evidence for estradiol’s role in stress-induced feeding
and relapse in our animal model. We are currently exploring brain areas activated by the yohimbine and pellet-priming manipulations in sham and OVX
female c-Fos-GFP rats.

P41. Altered prefrontal excitatory-inhibitory
balance in DISC1-dominant negative mice
Ross Cardarelli*, Hanna Jaaro-Peled, Akira Sawa, Patricio O’Donnell

Dysfunction of the medial prefrontal cortex (mPFC) is a central feature in
current pathophysiological views of schizophrenia. Dopamine modulates
excitation-inhibition balance in the mPFC through actions on glutamatergic
pyramidal neurons and inhibitory interneurons. For example, D2 receptor
agonists increase excitability of fast-spiking interneurons, attenuating NMDA
responses in pyramidal neurons from adult but not juvenile mPFC. In the
neonatal ventral hippocampal lesion (NVHL) model of schizophrenia, this
effect is absent, suggesting an impaired developmental trajectory of the mPFC.
Here, we attempt to extend these observations to a murine genetic model of SZ.
Disrupted in Schizophrenia 1 (DISC1) was discovered as a susceptibility locus
for schizophrenia in a rare familial mutation, but more common variants may
increase disease risk. DISC1-DN mice, which carry a truncated gene expressed
under the αCaMKII promoter, show pathologies similar to the NVHL rat
including impaired mPFC function and decreased parvalbumin immunoreactivity. We tested the hypothesis that the normal peri-adolescent maturation of D2
effects in the mPFC is absent in DISC1-DN mice. First, we demonstrate that
fast-spiking interneurons from adult wild-type mice show a long-lasting and
pronounced increase in excitability to D2 agonists, and that in pyramidal cells
the same dose results in a GABA-dependent suppressed response to NMDA. In
contrast, D2 agonists do not attenuate the increase in excitability to NMDA in
DISC-DN mice. This suggests that impaired interneuron response to dopamine
may be a common endpoint resulting from different developmental insults, and
provides a link between cortical dysfunction and dopamine deficits in models of
schizophrenia.

P42. Corticosterone-induced potentiation of
cocaine-seeking behavior: A role for organic
cation transporter 3
Paul Gasser*, Evan Graf, Oliver Vranjkovic, Andrew Nothem, John Mantsch

Acute stress can cause or potentiate the reinstatement of cocaine-seeking
behavior in rats. Previous studies demonstrated that corticosterone acutely
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enhances dopaminergic neurotransmission in the nucleus accumbens (NAc), a
brain region implicated in reinstatement. We have demonstrated expression in
the rat NAc of organic cation transporter 3 (OCT3), a high-capacity dopamine
transporter that is directly inhibited by corticosterone. We have hypothesized
that inhibition of OCT3-mediated dopamine clearance in the NAc represents
a mechanism by which stress-related increases in corticosterone can increase
drug-seeking behavior. To test this hypothesis, we examined the effects of acute
stress and OCT3 inhibition on reinstatement of extinguished cocaine-seeking
behavior in rats. Neither electric foot shock (EFS) nor low-dose cocaine (2.5
mg/kg) alone reinstated drug-seeking behavior. However, low-dose cocaine
did reinstate drug seeking in animals which received EFS prior to cocaine
treatment. EFS did not enhance reinstatement in adrenalectomized animals. In
further studies, rats received an injection of vehicle or an OCT inhibitor (corticosterone or normetanephrine), followed by an injection of low-dose cocaine
or saline, and were tested for reinstatement. Low-dose cocaine did not reinstate
drug-seeking behavior in vehicle-treated rats. However, cocaine injection led
to significant reinstatement in rats pre-treated with either corticosterone or
normetanephrine. Corticosterone effects on reinstatement were unaffected
by pretreatment with the glucocorticoid receptor antagonist RU38486. These
data are consistent with the hypothesis that corticosterone-induced inhibition
of OCT3-mediated dopamine clearance may underlie some of the effects of
stress on drug-seeking behavior, and may be a critical element contributing to
stressed-induced relapse.

P43. Repeated brain stimulation effects on
markers for neuroplasticity: Differential
outcomes in anaesthetized and awake animals
Roman Gersner*, Elena Kravetz, Ofir Levit, Abraham Zangen

Brain-derived neurotrophic factor (BDNF) is one of the most prevalent neurotrophic factors in the adult brain. The neurotrophic hypothesis of depression
claims that BDNF has a critical role in the pathophysiology of mood disorders. As several studies have shown the effectiveness of repeated transcranial
magnetic stimulation (TMS) in the treatment of depression, we were interested
in the differential effects of low and high frequency TMS on BDNF levels. In
addition, we have measured the differential effects of low and high stimulation
frequencies on levels of the AMPA receptor subunit, GluR1, which is another
marker for neuroplasticity that might be altered by repeated brain stimulation.
Our recent studies in animal models and humans indicate that certain environmental stimuli during or just before brain stimulation can dramatically affect
the behavioral outcome. Therefore, we have also tested whether the effect of
stimulation on these markers for neuroplasticity differs between animals receiv
ing the stimulation under different basal states of brain activity. We found that
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both high and low frequency TMS affected BDNF and GluR1 levels in some
of the measured brain regions and that these effects were different in anaesthetized versus awake animals. This study indicates how repeated TMS can affect
neuroplasticity and emphasizes that the spontaneous neural activity during
stimulation can dramatically affect the neurochemical outcome and thereby the
potential behavioral or therapeutic effects.

P44. Investigating altered NMDA receptor
localization and signaling in a Huntington
disease mouse model
Clare Gladding*, Austen Milnerwood, Lily Zhang, Paul Lombroso, Lynn Raymond

The neurodegenerative disorder Huntington disease is associated with cortical
and striatal medium-sized spiny neuron (MSN) degeneration, and excitotoxicity, in part due to altered NMDA receptor (NMDAR) trafficking and signaling.
HD pathogenesis can be investigated using yeast artificial chromosome (YAC)
transgenic mice expressing full-length human huntingtin with 18 (normal) or
128 (pathological) polyglutamine repeats. Calpain activation and extrasynaptic
NMDAR expression (eNMDAR) and signaling are increased in the YAC128
striatum compared to YAC18 mice. NMDAR synaptic stability can be modulated by calpain cleavage of the NR2B C-terminal, as well as striatal enriched
tyrosine phosphatase (STEP)-mediated dephosphorylation of the NR2B
Y1472 residue. Synaptosomal (PSD and non-PSD) fractions were isolated from
1-month old WT/YAC18 and YAC128 mice striatal tissue, or from corticostriatal slices treated with the calpain inhibitor calpeptin or a substrate trapping
TAT-STEP C-S peptide. Non-PSD NR2B expression was significantly increased
in the YAC128 mice compared to WT/YAC18. In the YAC128 PSD compared
to WT/YAC18, a reduction in NR2B expression and Y1472 phosphorylation
was accompanied with a significant increase in STEP61 expression and activation. Calpeptin had opposite effects on WT and YAC128 synaptic total NR2B
expression. TAT-STEP C-S peptide treatment significantly increased YAC128
synaptic total NR2B expression and Y1472 phosphorylation compared to WT.
In conclusion, the results indicate that elevated synaptic activation of STEP61
and calpain in the YAC128 striatum could contribute to NMDAR synaptic
destabilisation and lateral diffusion. Understanding the mechanisms underlying
elevated eNMDAR expression could facilitate therapeutic drug discovery to
normalize NMDAR function and reduce NMDAR-mediated excitotoxicity and
neurodegeneration in HD.
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P45. Orbitofrontal and striatal circuits encode
the shift between goal-directed and habitual
actions
Christina Gremel*, Rui Costa

We examined how goal-directed actions, which are controlled by their consequences, and habitual actions are represented in parallel in dissociable corticostriatal circuits that interact. We developed a novel behavioral procedure
where we trained the same mouse, to make the same self-initiated lever press
for the same reward using both goal-directed and habitual learning strategies
differentiated by context. Importantly, we probed why the mouse pressed the
lever during devaluation testing and found that mice would be goal-directed
or habitual depending on the training context. Since different cortical and
dorsal striatal regions have been implicated in learning and executing actions,
we used multi-site single unit recordings to record simultaneously the activity
of neurons in orbital frontal cortex (OFC), dorsal medial (DMS) and lateral
(DLS) striatum in the same animal as it performed a similar action on a identical manipulandum in a goal-directed versus habitual manner. We observed
that action-related activity in corticostriatal circuits changed with learning, and
shifted during performance of goal-directed actions and habits. During devaluation testing, we found dramatic shifts in the activity of the same neurons when
mice executed goal-directed versus habitual actions, particularly in OFC and
DMS. What is more, the magnitude of this shift in neural activity correlated
exquisitely with the strength of goal-directed behavior. Consistently, we determined that OFC is critical for goal-directed but not habitual actions, similarly
to what was previously observed for the DMS but not DLS. Our results suggest
that DMS and OFC interact with DLS to allow emergence of goal-directed
actions controlled by updated outcome values.

P46. Structural determinants and mechanism
for inhibition of NMDA receptors by a new class
of non-competitive antagonists
Kasper B. Hansen*, Stephen F. Traynelis

N-methyl-D-aspartate (NMDA) receptors mediate the majority of excitatory
synaptic transmission in the central nervous system. They are also involved in
several neurological diseases, and have been the target of considerable experimentation. We have evaluated the mechanism of action of a new class of novel
subunit-selective NMDA receptor antagonists, typified by (E)-4-(6-methoxy2-(3-nitrostyryl)-4-oxoquinazolin-3(4H)-yl)-benzoic acid (QNZ46). QNZ46
inhibits NMDA receptors in a non-competitive and voltage-independent
manner. Furthermore, QNZ46 inhibits NMDA receptor function by an unconventional mechanism that requires binding of glutamate to the GluN2 subunit,
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but not glycine binding to the GluN1 subunit. This dependency of antagonist
association on glutamate binding to GluN2 renders these compounds nominally use-dependent, since inhibition will rely on synaptic release of glutamate.
Evaluation of the structural determinants responsible for the subunit-selectivity
of QNZ46 revealed that these compounds act at a new site that has not previously been described. Residues residing in the lower part of the agonist binding
domain and immediately adjacent to the transmembrane helices appear to
control selectivity of QNZ46 for GluN2C- and GluN2Dcontaining receptors. These residues, which may also contribute to the binding
site for QNZ46, are well-positioned to sense glutamate binding to GluN2 and
thus mediate glutamate-dependent actions. Thus, this new class of noncompetitive antagonists could provide an opportunity for the development of
pharmacological tools and therapeutic agents that target NMDA receptors at a
new site and modulate function by a novel mechanism.

P47. A nuclear role for the neurokinin 3
receptor in histone modification
Dane Jensen*, Francis Flynn

The neurokinin 3 receptor (NK3R) is a G-protein coupled receptor (GPCR)
that is expressed on vasopressin magnocellular neurons in the paraventricular nucleus of the hypothalamus. The NK3R is activated and internalized in
response to hyperosmotic challenges results in the release of vasopressin from
these magnocellular neurons. Once internalized, the NK3R associates with
importin beta through a nuclear localization sequence on the cytoplasmic tail
of the receptor. The association between the NK3R and importin beta facilitates the transport of the NK3R to the nucleus of these magnocellular neurons.
Once nuclear, the NK3R was present in clusters that colocalized with acetylated
histone H4, a marker for regions of transcriptionally active chromatin. Although
the nuclear function of the NK3R is not known, the close proximity of NK3R to
these transcriptionally active regions of chromatin suggests a role for the receptor in chromatin modification and gene expression. The NK3R does not contain
a traditional DNA binding domain or acetyltransferase activity but co-immunoprecipitation experiments show that there is a physical interaction between the
NK3R and histone H4. Additional co-immunoprecipitation experiments show
that NK3R interacts with the histone acetyltransferase P300/CBP-associated
factor (PCAF) within the nucleus. The nuclear transport of the NK3R is an
important link between the signaling events at the plasma membrane and the
alteration of gene expression within the nucleus. By helping to regulate histone
acetylation and chromatin structure, the NK3R may be an important factor in
determining how these neurons respond to future challenges.
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P48. Escalation of cocaine intake is associated
with a distinct pattern of DNA methylation
Tod Kippin*, Timothy Bredy, Yi Sun

DNA methylation is a key determinant of gene expression and is implicated
in neuroplasticity relevant to addiction. Here, we examine DNA methylation
within the medial prefrontal cortex (mPFC) following limited- or prolongedaccess cocaine self-administration. Rats fitted with IV catheters lever pressed
for saline, limited-access (1h/day) to cocaine, or prolonged-access (6h/day)
to cocaine for 15 sessions. As reported previously, only prolonged-access rats
exhibited escalated cocaine intake across sessions. MeDIP-CHIP analyses of
mPFC tissue revealed dramatic and extremely gene-specific changes in DNA
methylation/demethylation within promoters across groups. Analyses of peak
differences revealed significant learning-induced changes in DNA methylation with 993, 994, 880 genes exhibiting >1 or <–1 peak differences between
limited- versus prolonged-access, saline versus limited-access, and saline versus
prolonged-access, respectively, with the overall effect of cocaine-seeking appearing to bias towards de-methylation. A number of receptor and related genes
involved in PFC neurotransmitter systems implicated in addiction exhibited
altered DNA methylation. For example, the Homer2 promoter showed active
changes in DNA methylation following prolonged-access but not in other
conditions. Sodium bisulphite conversion followed by mass spectrophotometry interrogating a 1000bp sequence of the Homer2 promoter confirmed
increased methylation induced by prolonged-access, including CpG sites
within putative consensus sequences for GATA-1 and p300 and CRE-BP. These
results demonstrate that cocaine self-administration alters DNA methylation,
with prolonged-access leading to escalation of cocaine intake, which induces a
pattern of DNA methylation distinct from limited-access. Given the stability of
DNA methylation, the present findings provide a possible molecular mechanism mediating the enduring nature of cocaine addiction.

P49. Epigenetic mechanisms underlying
alterations in the medial prefrontal cortex of
mice prenatally exposed to cocaine
Zeeba Daruwalla, Stephen Ra, Anjali Rajadhyaksha, Barry Kosofsky*

Prenatal cocaine exposure results in structural and functional changes in the
brain starting early in development that persist through adulthood. Brain
derived neurotrophic factor (BDNF) and early growth response protein 1
(EGR1), are important regulators of cocaine-induced plasticity. We have
identified changes in the developmental expression of BDNF transcribed from
exons I (BDNF-I) and IV (BDNF-IV), and EGR1 in the medial prefrontal
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cortex (mPFC) of prenatally cocaine exposed (PCE) mice. As changes in the
methylation status of the CpG islands in the promoter region of these genes
influence their expression, we have investigated whether there are alterations
in the binding of the methyl cytosine binding protein 2 (MeCP2) to these
promoters. We additionally examined whether histone 3 acetylation (acH3)
resulted in promoter specific alterations in the expression of the BDNF and
EGR1 genes. We have found that when compared to control animals in the
mPFC of PCE mice, at 1) P28 there is increased EGR1 and BDNF-IV expression with increased acH3 at the BDNF-IV promoter, 2) P42 there is no change
in BDNF-I and BDNF-IV expression but a decrease in MeCP2 binding to their
promoters, and 3) adulthood there is decreased EGR1 and BDNF-I expression
and increased BDNF-IV expression, with a decrease in MeCP2 binding to all
three promoters. Additionally, we are studying cue-induced fear conditioning
and extinction learning in adult PCE mice since these behaviors are mediated
by the mPFC and involve BDNF and EGR1, and may underlie other aspects of
the phenotypes observed in PCE mice and humans.

P50. Repeated stress causes persistent
disruption of CRF mediated increases in
dopamine in the nucleus accumbens
Julia C. Lemos*, Charles Chavkin, Paul Phillips

Adaptive stress responses are critical for survival; however repeated stress
exposure leads to maladaptive responses. CRF is a stress neuropeptide that
modulates neuronal excitability and the release of monoamines in the forebrain.
Dopamine release in nucleus accumbens (NAcc) is critical for mediating goaldirected behavior. Furthermore, CRF infusions directly into the NAcc increases
lever pressing for sucrose reward. Therefore, we hypothesized that CRF
increases dopamine release by acting directly at dopamine terminals within the
accumbens. Using fast scan cyclic voltammetry (FSCV) in coronal slices containing the NAcc, stimulated dopamine release was measured in the accumbens
core. Although 10 nM CRF has no effect, both 100 nM and 1 uM significantly
increased dopamine release compared to vehicle control (One way ANOVA,
p < 0.01). When either CRF R1 or R2 receptors were blocked with a selective
antagonist or abolished using R1 or R2 knock-out, the CRF response was not
present suggesting that both R1 and R2 were required. Selective CRF R1 and
R2 agonists did not recapitulate CRF’s effect on dopamine release when applied
alone, but increased dopamine release when co-applied to the slice. Collectively,
these data indicate that co-activation of CRF R1 and R2 receptors is required to
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mount the response. In brain slices from mice previously exposed to repeated
swim stress, the effect of CRF on dopamine release was abolished and did not
recover after 7, 30 or 90 days. The long-term dysregulation of dopamine release
by stress may be one mechanism for stress-induced maladaptive changes in
behavioral responses.

P51. Age differences in effects of
environmental manipulations on cue-induced
reinstatement of cocaine-seeking in male rats
Chen Li, Kyle Frantz*

In a previous study, we observed that male rats self-administering cocaine
during adolescence (adolescent-onset groups) exhibited attenuated timedependent increases in cue-induced reinstatement of cocaine-seeking (atten
uated incubation) compared with rats taking cocaine during adulthood
(adult-onset groups). We currently hypothesize that the attenuated reinstatement may be due to rapid developmental re-organization (higher plasticity)
of reinforcement circuits during abstinence from cocaine in adolescent-onset
groups. Classic manipulations that stimulate or inhibit brain plasticity include
environmental enrichment or impoverishment, respectively. Moreover, environmental enrichment provided during drug abstinence may have “curative”
effects, i.e. it reduces reinstatement of drug seeking. We predicted that environmental enrichment or impoverishment would exert greater effects to attenuate
or enhance cocaine-seeking behavior, respectively, in adolescent-onset vs.
adult-onset groups. Adolescent or adult male Wistar rats were allowed to selfadminister cocaine for 12 days. Subsequently, rats were housed in one of three
housing conditions: enriched, standard (paired) or impoverished (isolated).
After 2 months of abstinence, extinction and cue-induced reinstatement of
cocaine-seeking were tested. We also tested drug-induced reinstatement using
escalating cocaine doses, for the first time. Consistent with previous results,
adolescent-onset groups exhibited attenuated extinction and cue-induced
reinstatement compared with adult-onset groups, as well as lower levels of druginduced reinstatement. Environmental manipulations, however, had no effect
in adolescent-onset groups, whereas the enriched environment attenuated cueinduced reinstatement in adult-onset groups compared with their impoverished
counterparts. These data confirm that adolescent subjects are resistant to some
enduring effects of cocaine, and suggest that their resistance is not sensitive to
environmental manipulations.
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P52. Intermittent mTOR inhibition is sufficient
to block the epilepsy phenotype in NS-Pten
conditional knockout mice
Joaquin Lugo*, Nikki Sunnen, Amy Brewster, Fabiola Vanegas,
Gabriella D’Arcangelo, Anne Anderson

Increased activity of mTOR Complex 1 (mTORC1) has been demonstrated in
cortical dysplasia and tuberous sclerosis complex, as well as in animal models of
epilepsy. Recent studies in such models revealed that inhibiting mTORC1 with
rapamycin effectively suppressed seizure activity. However, seizures can recur
after treatment cessation, and continuous rapamycin exposure can adversely
affect animal growth and health. Here, we evaluated the efficacy of an intermittent rapamycin treatment protocol on epilepsy progression using neuron
subset-specific (NS-Pten) conditional knockout mice. NS-Pten knockouts
were treated with a single course of rapamycin during postnatal weeks four and
five, or intermittently over a period of five months. Epileptiform activity was
monitored using video-EEG recordings, and mossy fiber sprouting was evaluated using Timm staining. NS-Pten knockouts treated with a single course of
rapamycin had recurrence of epilepsy four to seven weeks after treatment ended
(p < 0.05). In contrast, epileptiform activity remained suppressed, and survival
increased if knockout mice received additional rapamycin during weeks 10-11
(p < 0.05) and 16-17. Aberrant mossy fiber sprouting, present by four weeks
of age and progressing in parallel with epileptiform activity, was also blocked
by rapamycin (p < 0.01). These findings demonstrate that a single course of
rapamycin treatment suppresses epileptiform activity and mossy fiber sprouting
for up to 4 weeks in NS-Pten knockout mice before epilepsy recurs. However,
additional intermittent treatments with rapamycin prevented this recurrence
and enhanced survival without compromising growth.

P53. Regulation of sleep behavior by activitydependent BDNF expression
Keri Martinowich*, Robert Schloesser, Daniel Weinberger, Bai Lu

Sleep behavior is dependent on two regulatory processes; a circardian component as well as a homeostatic component. Circadian regulation dictates
the distribution of sleep and waking over the 24-h cycle, while homeostatic
regulation tracks sleep need. Sleep homeostasis is characterized by a positive
correlation in sleep duration and intensity with the duration of the previous
waking period. A causal role for brain-derived neurotrophic factor (BDNF) in
sleep homeostasis has been proposed. Here, we show that a genetic manipulation that selectively abolishes activity-dependent BDNF expression causes
impairments in sleep behavior that are consistent with a deficit in sleep homeostasis. We also identify a subpopulation of cortical GABAergic interneurons that
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are particularly sensitive to activity-dependent BDNF signaling. We show that
markers of neuronal plasticity are activated in this subpopulation in response to
increased sleep pressure, and that this response is impaired after loss of activitydependent BDNF expression. Our findings suggest a potential link between
activity-dependent BDNF expression and the function of a subpopulation of
GABAergic interneurons in regulation of homeostatic sleep.

P54. Impaired reality testing in an animal
model of schizophrenia
Michael McDannald*, Joshua Whitt, Gwen Calhoon, Rose Karlsson,
Patricio O’Donnell, Geoffrey Schoenbaum

Impaired reality testing, in which internal beliefs can distort or become confused for reality, is a prominent symptom of schizophrenia. Despite its potential
importance there is currently no accepted means of assessing impaired reality
testing in animals. Here we used representation-mediated taste aversion, a form
of learning in which rats confuse a real and internally evoked representation
of food, to model impaired reality testing in adult rats with neonatal ventral
hippocampal lesions (NVHL), a model of schizophrenia. Consistent with the
hypothesis that this model impairs normal mechanisms for distinguishing real
from internally-generated events, these rats exhibited more robust effects in
this procedure than controls. These effects were not due a general advantage of
NVHLs in forming taste aversions or using the current value of outcomes to
guide behavior: NVHL and controls were sensitive to reinforcer devaluation.
Instead these results suggest a selective inability of NVHLs to fully distinguish
an internal representation from reality.

P55. Operant sensation seeking as a tool
to screen novel modulators of the mGluR5
receptor
Chris Olsen*, Andrew Felts, Brittney Bates, Kyle A. Emmitte, P. Jeffrey Conn,
Craig W. Lindsley, Danny G. Winder

In the field of drug addiction, self-administration is arguably the most useful
preclinical behavioral test, but intravenous drug self-administration is technically difficult and time consuming in the mouse. We have previously demon
strated that C57Bl/6J mice learn to acquire self-administration of varied visual
and auditory cues in operant sessions without any prior training, a phenomenon
we term “operant sensation seeking”. Like psychostimulant self-administration,
operant sensation seeking (OSS) is modulated by the mGluR5 receptor. We
have demonstrated that mGluR5 knockout mice do not acquire OSS, suggesting
that OSS could be used to screen novel compounds for actions on the mGluR5
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receptor. We have found that two novel mGluR5 antagonists developed by the
Vanderbilt Program in Drug Discovery significantly attenuated OSS (but not
food self-administration) in a dose-dependent manner. Previous studies have
indicated that mGluR5 mediates several behaviors related to drugs of abuse.
The present data demonstrate the utility of the OSS model in screening novel
mGluR5 compounds in mice, which could facilitate preclinical investigation
of these compounds for the treatment of addiction. Support for this research
was provided by NIH grants DA026994 (CMO), DA19112 (DGW), and
DA023947 (CWL).

P56. Infralimbic cortex plasticity is not
necessary for contextual extinction of operant
responding for heroin
Jamie Peters*, Martijn Huibs, Taco De Vries

The infralimbic subregion of rodent medial prefrontal cortex mediates extinction memory for Pavlovian conditioned fear, as well as cocaine-seeking behavior in an operant self-administration model of addiction (Peters et al., 2009).
However, the role of infralimbic cortex in extinction of operant responding
for heroin is unknown. Using a brain-site specific pharmacological approach,
we examined whether NMDA receptor-dependent plasticity in infralimbic
cortex is necessary for consolidation of an extinction memory for heroin. In our
operant model of heroin addiction, rats self-administer heroin in the presence
of discrete cues predictive of heroin reward, but operant extinction is conducted
in the absence of such discrete cues, and by definition, in the absence of heroin
reward. However, the extinction context is identical to the self-administration
context, and as such, this form of extinction includes both contextual and
operant extinction memory. Nevertheless, NMDA receptor-dependent plas
ticity was not necessary for this form of extinction memory consolidation.
Furthermore, activity in infralimbic cortex was not necessary for expression of
extinction memory during late extinction (approx. 3 weeks of daily extinction
training). Hence, neither plasticity nor activity in this brain region mediates
this form of extinction for heroin. These data suggest that separate neural circuits govern extinction of cocaine- vs. heroin-associated memories. Cognitive
therapies for addiction that utilize extinction procedures may therefore benefit
from different pharmacological adjuncts depending on the specific type of drug
addiction being treated.
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P57. Modulation of tonic GABA currents in
cultured rat hippocampal neurons by connexin
hemichannel blockers
Christopher B. Ransom*, Nathan Y.C. Lam, Zucheng Ye, George B. Richerson

Tonic activation of extrasynaptic GABAA receptors by ambient GABA concentrations occurs throughout the brain. This tonic form of inhibition potently
regulates neuronal excitability and influences brain function in health and
disease. Vesicular release of GABA at synapses and both uptake and release of
GABA by transporters affects ambient GABA concentrations. Other GABA
release mechanisms, specifically anion channels and connexin hemichannels,
may also regulate ambient GABA but their roles are not entirely understood.
Patch clamp recordings were made from neurons in hippocampal cell culture
to evaluate the effect of anion channel and connexin hemichannel inhibition on tonic GABA currents, using the antagonists NPPB (anion channels/
hemichannels), carbenoxolone, and n-octanol (hemichannels). Tonic currents
were defined as the change in holding current produced by bicuculline (10
mM). NPPB (100 mM) and n-octanol (1 mM) potentiated tonic currents by
424±27% and 590±36%, respectively (mean±SEM, n=5 cells with each drug).
In contrast, carbenoxolone (CBX, 150 mM) inhibited tonic GABA currents
by 87±4% (n=5 cells). These findings could be due to alterations of ambient
GABA concentration or effects on GABAA receptors themselves. To assess for
effects on GABAA receptors, we measured currents evoked with exogenous
GABA (1 mM). Exogenous GABA currents at baseline were compared to those
produced by coapplication of GABA with CBX, NPPB, or n-octanol. CBX
produced a reversible and dose-dependent inhibition of currents evoked with
exogenous GABA (1 mM) with an IC50 of »33 mM. Similar to effects on tonic
currents, NPPB (33 mM) potentiated exogenous GABA currents by 74±15%
(n=5). GABA evoked currents were increased by 81±34% when coapplied with
n-octanol (1 mM) (n=4). To further evaluate the effects of these drugs on tonic
GABA currents, GABA release from hippocampal cell cultures was measured
with HPLC at 10 and 40 minutes after drug application. Neither n-octanol nor
CBX affected GABA release. NPPB increased GABA release by 82±16% and
116±21% at 10 min and 40 min, respectively (n=6 wells at each time point).
NPPB did not increase release of glutamate. These data indicate that three drugs
commonly used to antagonize anion channels and connexin hemichannels may
affect tonic currents via direct effects on GABAA receptors and by changing
ambient GABA concentrations. Additional experiments are needed to define
the mechanisms by which NPPB increases GABA release. Interpretation of data
using n-octanol, NPPB, or CBX should include consideration of their effects on
tonic GABA currents.
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P58. The role of the dendritic spine in
Alzheimer’s pathology
Brian Hoover, Linda Kotilinek, Karen Hsiao Ashe, Miranda Reed*

One of the hallmarks of Alzheimer’s disease and other tauopathies is the
appearance of neurofibrillary tangles composed primarily of aggregated
hyperphosphorylated tau. However, tau aggregation is preceded by less obvious
alterations, including changes in conformation and hyperphosphorylation, and
mislocalization to the somatodendritic compartment (Delacourte and Buee
2000). Tau mislocalization could explain the loss of synapses and cognitive
deficits that occur prior to tau aggregation. Here, we show that overexpression
of TauP301L leads to the mislocalization of tau into the postsynaptic density
(PSD). This mislocalization occurs prior to the pathological aggregation of tau
proteins and before the loss of synapses or neurons but coincides with cognitive deficits in the Morris water maze. Mislocalization occurs without changes
to postsynaptic markers (PSD95 and Gephyrin), cell subpopulation markers
(GluR1 and GAD67), or a presynaptic marker (synaptophysin) in either the
hippocampus or PFC. In contrast, mislocalization of tau increases levels of the
excitatory vesicular transporter, vGLUT1, while decreasing levels of the inhib
itory vesicular transporter, vGAT. The results of these studies suggest that tau
mislocalization to the PSD proceeds tau aggregation and may represent a novel
disease modifying approach in the treatment of AD.

P59. MicroRNA expression in the prefrontal
cortex during the human lifespan
Malik Sams*, Natalie Beveridge, Erin Newburn, Murray Cairns, Thomas Hyde,
Joel Kleinman, Barbara Lipska

Alterations in the expression of miRNAs (microRNAs) have been recently
implicated in several human diseases including neurodevelopmental psychiatric
illnesses such as schizophrenia (SZ). As with other transcriptional regulatory
elements, the temporal expression characteristics of these genes may provide
insight into their function during brain development and perhaps the mechanisms of illness. Therefore, we investigated the expression of the miR-15 family
(miR-15a, -15b, -16, -195) and highly similar miR-107, previously implicated in
schizophrenia, across the human lifespan using postmortem prefrontal cortical
tissue from 122 non-psychiatric controls, including 16 fetal samples. miRNA
was extracted using mirVana miRNA isolation procedures followed by cDNA
synthesis utilizing specific miRNA primers. We measured miRNA expression
by quantitative PCR (qPCR) to examine expression trajectories across the
lifespan. We found that miR-15a was more highly expressed during fetal period
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as compared to adulthood (p<0.001). Other examined miRNAs showed no
appreciable changes across the human lifespan in this study. We also found
that two miRNA transcripts showed sexually dimorphic pattern of expression:
miRNA-15a (p=0.027) and miRNA-195 (p=0.033) expression was higher in
females as compared to males. The significance of sex-specific expression patterns and their effects on the regulation of their cognate target genes throughout
brain development will be further investigated.

P60. In vivo voltammetric measurement of
dopamine release in human striatum during a
behavioral task
Stefan Sandberg*, Ken Kishida, Youssef Comair, Terry Lohrenz, Read Montague,
Paul Phillips

Phasic dopaminergic signaling is implicated in reward valuation processes and
decision making. Sampling of human dopamine signaling has been limited to
techniques of lower temporal resolution such as microdialysis and imaging techniques. Here we present the manufacturing and characterization of a voltammetry electrode assembly and the first human in vivo voltammetry measurement
of dopamine signaling during the performance of a sequential investment task.
With this task we aimed at probing valuation processes that utilize dopamine
neurotransmission. Electrode assembly, characterized with in vitro flow cell
injection analysis, had a linear response to increasing dopamine concentrations
before and after tissue implantation. No significant differences in sensitivity
and RMS noise existed between pre and post sterilization treatment, indicating
maintained structural integrity. In vivo characterization demonstrated that
electrode assembly displayed similar response characteristics as a conventional
glass capillary electrode. The electrode assembly was used to measure dopamine
release in the caudate nucleus of a consenting patient according to approved
protocol by Baylor College of Medicine institutional review board. Dopamine
signals were extracted with regression analysis and well established chemomet
ric approaches. Our analysis revealed that extracted dopamine signal signif
icantly tracked the market value. Moreover, the dopamine slope prior to the
submission of investment decision partially predicted the subsequent change in
market value. These results demonstrate the first human measurement of task
dependent dopamine release and more importantly the overall feasibility of performing in vivo voltammetric measurements during an intraoperative session
for DBS implantation. Furthermore, the measured dopamine signal displays
suitable characteristics for economic decision making.
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P61. Suppression of adult neurogenesis results
in dendritic remodeling in cornu ammonis
pyramidal neurons
Keri Martinowich, Nicholas Hardy, Dennisse Jimenez, Robert Schloesser*

Adult hippocampal neurogenesis is important for memory formation, control
of the stress response as well as the mechanisms underlying antidepressant
treatments. Little is known about the cellular effects that these newly born
neurons have on their innervation targets. This lack of knowledge contributes to
our difficulty in interpreting the functional impact of adult neurogenesis on the
existing circuitry and ultimately on behavior. To better understand the impact
of neurogenesis on the existing hippocampal circuitry we analyzed the cellular
and molecular effects on hippocampal subfield CA3, following suppression
of adult neurogenesis. We utilized mice that we previously generated, which
express herpes simplex thymidine kinase (HSV-tk) under control of a proximal portion of the human glial fibrillary acidic protein (GFAP) gene promoter
(hGFAPtk mice). In valgancyclovir (VGCV)-treated hGFAPtk animals (NGmice) actively dividing, GFAP-positive NPCs are ablated. We present evidence
that loss of adult born neurons leads to a reduction in dendritic complexity.
Suppression of neurogenesis induces a program of gene expression changes
in the CA3 subfield that is consistent with changes in neurite outgrowth and/
or spine morphology. The discovery that suppression of adult neurogenesis
leads to dendritic retraction and changes in spine density in the target regions
of newly born neurons has important implications for future elucidation of the
functional significance of adult neurogenesis and in particular, understanding
how newly born neurons may participate in the mediation of stress-related
mood disorders.

P62. Attenuated neutrophil infiltration and
tissue damage in chemokine receptor CXCR2deficient mice following experimental traumatic
brain injury
Bridgette D. Semple*, Nicole Bye, Jenna M. Ziebell, M. Cristina Morganti-Kossmann

Neutrophils infiltrate the brain early after traumatic brain injury (TBI) and are
thought to contribute to secondary tissue damage. Chemokines that signal via
the receptor CXCR2 are elevated after TBI, and may participate in posttraumatic neutrophil recruitment. Thus we investigated CXCR2-mediated
neutrophil infiltration in brain injury, by subjecting Cxcr2-deficient (Cxcr2–
/–), heterozygote (Cxcr2+/–) and wild-type (wt) mice to a model of focal
closed head injury, induced by a weight-drop device. We found that neutrophil
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infiltration, assessed by NIMP-R14 immunohistochemistry on brain sections,
was attenuated by ~80% in Cxcr2–/– mice at 12h and 7d post-TBI compared
to wt mice (p<0.01; n=6-7), despite acutely increased levels of the chemokines CXCL1, CXCL2 and granulocyte-colony stimulating factor (G-CSF) in
the lesioned cortex, as detected by multiplex assay (p<0.001). Tissue damage
(H&E staining), neuronal loss (NeuN staining) and cell death (TUNEL) were
also reduced in Cxcr2–/– mice compared to wt, with Cxcr2+/– mice showing
intermediate responses (p=0.05). Surprisingly, however, blood-brain barrier
permeability to IgG and sensorimotor deficits over 2 weeks post-TBI (assessed
by the Neurological Severity Score and ledged beam test) were not affected by
Cxcr2 gene deletion. Overall, this study highlights the deleterious role of neutrophils to secondary brain damage after TBI, and demonstrates the importance
of the CXC chemokine network in this process.

P63. Is the orexin system involved in
schizophrenia?
James Shoblock*, Natalie Welty, Leah Aluisio, Ian Fraser, Pascal Bonaventure,
Tim Lovenberg

Orexin-1 receptor antagonists have been shown to attenuate several effects of
psychostimulants. Although this interaction is consistent with the established
function of orexins in motivation and reward, psychostimulants are also used
as an animal model of schizophrenia, and thus this may also reflect a possible
involvement of orexins in the pathophysiology of schizophrenia. In addition,
schizophrenia is often thought of as a state of hypervigilance and orexins
increase arousal. To further explore the possible link between schizophrenia
and orexins, the present study examined the effects of SB-408124 (30 mg/
kg), a selective orexin-1 receptor antagonist, on dopamine (DA) release using
microdialysis and in several preclinical models of schizophrenia. During the
awake phase in rats, SB-408124 increased DA release in the prefrontal cortex
while decreasing it in the nucleus accumbens. SB-408124 reversed the deficits
in object recognition memory produced by MK-801 in rats and attenuated the
social withdrawal produced by ketamine in mice as measured by the social interaction test. SB-408124 also attenuated the hyperactivity produced by MK-801.
These tests are thought to reflect the cognitive, negative, and positive symptoms
of schizophrenia. Since a hypo-DA state in the cortex and a hyper-DA state in
the striatum are thought to mediate, in part, the negative/cognitive and positive
symptoms of schizophrenia, respectively, and SB-408124 showed efficacy in
animal models of these symptoms, this suggests that orexin-1 antagonists may
have therapeutic potential in treating schizophrenia. Therefore, orexin-1 receptor antagonists may represent a novel treatment class void of the side-effects
traditionally associated with antipsychotics.
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P64. Changes in molecular stress response
pathways in normal adolescence and
schizophrenia—Implications for the
developmental onset of psychiatric illness
Duncan Sinclair*, Maree Webster, Cynthia Shannon Weickert

The primary target in the brain of stress-induced cortisol secretion is the glucocorticoid receptor (GR), whose mRNA is decreased in various brain regions
in schizophrenia and bipolar disorder. To further understand the role of GR in
neurodevelopmental psychiatric illness we investigated GR mRNA and protein
expression in the dorsolateral prefrontal cortex in three post-mortem tissue
cohorts (Developmental cohort [66 controls, 0.1–49 yrs], TRC cohort, [37
schizophrenia/ 37 controls], SMRI cohort [35 schizophrenia/ 35 bipolar/ 35
controls]). Across human cortical development, increases in pan GR mRNA
and more complex changes in GRα protein isoforms were seen, as well as a
switch in anatomical distribution of GRα protein from astrocytes to neurons
by adolescence. In psychiatric illness, pan GR mRNA expression was decreased
in the DLPFC in schizophrenia ([TRC] –11.7%, p<0.05; [SMRI] –15.4%,
p<0.005) and bipolar disorder (–9.3%, trend p=0.055) relative to controls.
Furthermore, the GR-1B and GR-1C mRNA transcript variants were selectively
decreased in schizophrenia ([SMRI] –18.9%, p<0.05) and bipolar disorder
(–12.6%, p<0.05) respectively. At the protein level, although no changes were
seen in total GRα nor full-length GRα, significantly increased GRα-D1 isoform
levels were observed in schizophrenia ([TRC] 80.0%, p<0.0001; [SMRI]
39.7%, p<0.05) and bipolar disorder (62.2%, p<0.005). These findings confirm
that molecular stress response pathways are altered in schizophrenia and bipolar
disorder, and highlight the importance of adolescence in the development of
cortical stress responsivity. Taken together, these results identify a possible
means by which altered cortical development could result in abnormal molecular stress responsivity in psychiatric illness.

P65. Neural signaling in rat amygdala to added
cues and changes in reward during upshift and
downshift unblocking
Jason Trageser*, Geoffrey Schoenbaum

It has been proposed that the amygdala is the source of an attention signal
critical for learning in response to unexpected changes in expected reward.
This signal is a candidate for the attention signal posited by the Pearce and Hall
model of associative learning. Within the Pearce-Hall framework an unexpected change in reward value (increased or decreased) enhances attentional
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processing of cues present around the time of the unexpected change thereby
generating a teaching signal that drives learning of new cue-outcome relations.
To elucidate the role of the amygdala in Pearce-Hall signaling we developed an
odor-guided Pavlovian conditioning task utilizing a blocking/unblocking procedure. We pre-train rats to associate an odor cue (CS+) with a sucrose reward.
Next, the rats are randomly presented with the CS+ and three novel odor cues
that predict the same (blocked cue), more (upshifted cue) or less (downshifted
cue) sucrose. After odor sampling, rats respond faster to the reward well following the upshifted and downshifted cues compared to the blocked cue. This
result is consistent with the idea proposed by Pearce and Hall that an unsigned
signal generated in response to the unexpected change in reward value initially
drives responding to novel cues present in the environment at that time. We
have recorded over 100 neurons in the amygdala of rats performing this odorguided task. Preliminary analyses show that cue and reward related activity is
differentially modulated within the task, with some neurons changing their
firing in the unblocking phase as predicted by the model.

P66. Corticotropin-releasing factor in the
ventral tegmental area attenuates motivated
behavior associated with a reduction in rewardevoked phasic dopamine release
Matthew Wanat*, Antonello Bonci, Paul Phillips

Discerning the neural pathways and cellular mechanisms underlying the effects
of stress on behavior is of great importance to many psychiatric disorders. In
particular, dopamine neurons in the ventral tegmental area (VTA) are affected
by stressful stimuli and have been linked to motivational processes that are
disrupted in mental illness. The stress-released neuropeptide, corticotropinreleasing factor (CRF), is released into the VTA during stress, which can
increase the firing rate of and enhance glutamatergic signaling onto VTA dopamine neurons. Together, these findings led to the hypothesis that CRF in the
VTA will enhance motivated behavior to obtain natural reinforcers that will be
associated with increased dopamine release to reward-related stimuli. Thus, we
examined the effect of CRF microinjections into the VTA on motivated behav
ior and assessed dopamine transmission in the nucleus accumbens (NAcc),
which is a brain region that receives dense dopamine input and is important for
motivated behaviors. Contrary to the working hypothesis, we found that CRF
administered into the VTA dose-dependently reduced the breakpoint of rats
working for natural reinforcers under a progressive ratio reinforcement schedule. Additionally, we found that CRF in the VTA selectively inhibited phasic
dopamine release in the NAcc to reward delivery without affecting dopamine
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release to cues signaling reward availability. We further determined that this
neurochemical and behavioral pattern was mirrored in rats that were food
satiated. These data suggest that CRF acts in the VTA to regulate dopamine
transmission in a highly specific manner, presumably mediated by affecting
excitatory afferents to the VTA.

P67. Neurotrophic factor (BDNF) Val66Met
genotype affects the relationship between
resting rCBF and anxiety-related personality
traits—A positron emission tomography (PET)
study
Shau-Ming Wei*, Katherine Nabel, Philip Kohn, Bhaskar Kolachana,
Daniel Weinberger, Karen Berman

In rodents, the effects of stress-related BDNF signaling vary in different brain
regions. In humans, the Val66Met SNP in the BDNF gene affects intracellular
trafficking and activity-dependent secretion of BDNF. Reports of an association
of this polymorphism with anxiety-related personality traits have been controversial, and its effect on neurophysiology of relevant brain regions is not clear.
We therefore determined the relationship between resting regional cerebral
blood flow (rCBF) and a measure of anxiety-related personality, the TPQ Harm
Avoidance (HA) scale, as a function of BDNF Val66Met in healthy individuals.
Forty-nine healthy Caucasians (35 Val homozygotes; age, sex, and handedness matched to 14 Met carriers) underwent eyes-closed, resting H215O PET
scans. For each genotype group separately, a brain-wide correlation analysis was
performed using the subjects’ HA scores as covariates with resting rCBF. To
identify between-genotype differences in the relationship of HA scores to rCBF,
the correlational map of the Val homozygotes was compared to that of the Met
carriers via a random effects analysis. HA/rCBF correlations differed between
genotype groups in several regions relevant to stress: medial prefrontal cortex,
nucleus accumbens, and amygdala bilaterally (p=0.001, uncorrected). In each of
these regions, the relationship was positive in Val homozygotes and negative in
Met carriers. Our data demonstrate BDNF Val66Met genotype-dependent differences in regional correlations between an anxiety-related personality measure
and basal resting rCBF. This result suggests that the effect of the polymorphism
on BDNF signaling may, in turn, contribute to anxiety-related personality traits
through neurophysiological mechanisms that vary with genotype.
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P68. Mice lacking Shank1 display deficits in
ultrasonic communication, scent-marking
behavior and social learning—An autism-like
phenotype?
Markus Wöhr*, Florence I. Roullet, Albert Y. Hung, Morgan Sheng,
Jacqueline N. Crawley

Autism is a neurodevelopmental disorder characterized by abnormal reciprocal social interactions, qualitative impairments in social communication, and
repetitive and stereotyped patterns of behavior. Genome-wide and pathwaybased association studies led to the identification of several autism susceptibility
genes, including the SHANK gene family. SHANK genes code for a family of
scaffolding proteins located in the postsynaptic density of excitatory synapses.
Recently, we disrupted the Shank1 gene in mice to investigate its function in
vivo. Shank1–/– null mutant mice showed altered protein composition of the
postsynaptic density and smaller dendritic spines and synapses, which correlated with weakening of excitatory synaptic transmission. To test the hypothesis that a mutation in SHANK1 contributes to the symptoms of autism,
we evaluated Shank1–/– mice for behavioral phenotypes with relevance to
autism, focusing on social communication. Ultrasonic vocalizations (USV) and
the deposition of scent-marks appear to be two major modes of social communication in mice. Our findings revealed evidence for low levels of USV and
scent-marks in Shank1–/– mice as compared to wildtype Shank1+/+ littermate controls. As pups, Shank1–/– emitted fewer USV than Shank+/+ when
isolated from mother and littermates. In adulthood, male Shank1–/– deposited
fewer scent-marks in proximity to female urine than Shank+/+. USV emission in response to female urinary pheromones was also affected by genotype.
Shank+/+ changed their calling pattern dependent on previous interactions
with an adult female, while Shank1–/– were unaffected by female experience,
indicating social learning deficits in Shank1–/–. Our findings are consistent
with a Shank1–/– phenotype relevant to communication deficits in autism.

P69. Splice variant specific changes in the
expression of DRD2 in the prefrontal cortex
of patients with schizophrenia and affective
disorders
Sanne S. Kaalund*, Erin N. Newburn, Liqin Wang, Tianzhang Ye,
Radhakrishna Vakkalanka, Thomas M. Hyde, Daniel R. Weinberger,
Barbara K. Lipska, Joel E. Kleinman

DRD2 receptors have been implicated in schizophrenia and in the action of
antipsychotic drugs. Moreover, genetic associations of the DRD2 gene with
schizophrenia have been reported with the risk alleles predicting also lower
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cognitive function and activity in the striatum and prefrontal cortex. There
are two major alternative splice variants of DRD2: D2 short (D2S) and long
(D2L). The short and long variants are expressed predominantly at the preand postsynaptic sites, respectively. The third splice variant, D2 longer, is not
well characterized. In this study we investigated the expression of the three
DRD2 isoforms in the prefrontal cortex of 176 patients with schizophrenia, 199
patients with affective disorders and 224 controls (age 16-97 years). Furthermore, we examined the splice variant specific expression over almost the entire
lifespan, from the 14th week of gestation until 85 years of age, in a cohort of 326
non-psychiatric controls. We found that D2S mRNA expression is increased in
the prefrontal cortex of schizophrenic patients (p<0.0001) relative to controls,
while expression of D2L is decreased (p<0.0001) and D2Longer expression
shows a trend for a decrease in schizophrenia. The lifespan expression of D2S
and L transcripts was lower during the fetal period as compared with postnatal
ages (p<0.05), while D2Longer expression did not differ significantly between
two age groups. We will also show association data of SNPs in the DRD2 gene
with the expression of its splice variants.

P70. β-catenin stabilization regulates the form
and function of hippocampal synapses
Fergil Mills, Shernaz X. Bamji, Yu Tian Wang, Thomas E. Bartlett*

β-catenin, the intracellular partner of the cadherin family of cell adhesion molecules, plays a key role in the development and plasticity of synapses in the brain.
It is important for cadherin-based synaptic adhesion and the proper assembly of
synaptic components, and is also essential for memory consolidation. β-catenin
levels are also tightly regulated in cells, but elevated levels of β-catenin in the
brain have been reported in cases of chronic alcoholism and following lithium
treatment. Additionally, many of the mutations in the presenilin-1 (PS1) gene
associated with familial Alzheimer’s disease (FAD) cases have been shown to
disrupt β-catenin degradation, resulting in an intracellular accumulation of
β-catenin. To determine the effects of β-catenin stabilization at the synapse, we
have generated a transgenic mouse line expressing a conditionally stabilized
form of β-catenin in the hippocampus. We are currently characterizing the morphological, physiological and behavioral consequences of this stabilization and
have found significant changes in the hippocampal synapses in these animals,
including increased numbers of synaptic vesicles per synapse, decreased paired
pulse facilitation (PPF), and impaired responses to high- and low-frequency
stimulation. These results demonstrate that stabilization of β-catenin has significant effects at synapses in the adult brain different from its previously character
ized roles regulating development and dendritic morphology.
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P71. β1 adrenergic receptors decrease
neurotransmission to cardiac vagal neurons
Ryan Bateman*, Kerry Philbin, Carie Reynolds, David Mendelowitz

β adrenergic receptors (βAR) are a frequent target for drugs used to treat
cardiac arrhythmias, hypertension, as well as other heart conditions. One of
the most commonly used drugs for treatment, β antagonists, act by blocking
catecholamine binding sites in the heart, autonomic system as well as the
kidneys. Despite the highly beneficial effect of β blockers in lowering heart rate
and blood pressure, very little is known about the role of βAR in modulating
parasympathetic activity that controls heart rate. In this study we, examined
using patch clamp electrophysiology in-vitro, the effect of βAR on cardiac vagal
neurons (CVNs), which are the neurons that dominate parasympathetic control
of heart rate and originate in the brainstem nucleus ambiguus. Application of
the β1 receptor subtype specific agonist dobutamine significantly decreased the
frequency of excitatory postsynaptic currents (EPSCs) in CVNs. To determine
the role of β2 receptors in altering glutamatergic EPSCs, albuterol, a β2 receptor
agonist was applied. Albuterol did not evoke any significant change in excitatory glutamatergic neurotransmission to CVNs. These results suggest CVNs
are inhibited by β1 but β2 receptor activation, and that the beneficial effect of β
receptor blockers in treating arrhythmias and tachycardia may include a disinhibition and increase in cardioprotective parasympathetic activity to the heart.

P72. Targeting heavy chain ferritin (H-ferritin)
gene delivered via cationic liposomes in cancer
cells enhances the radiation therapeutic
efficacy
James Connor*, Xiaoli Liu, A.B. Madhankumar

Malignant tumor cells can be resistant to radiation. Therefore, attempts to
develop new courses of therapy to enhance efficacy of treatment strategies are
obviously urgent. We hypothesize that silencing the heavy chain ferritin could
increase the sensitivity of tumor cells to radiation. To test our hypothesis, Hferritin was silenced by siRNA delivered via a cationic liposome. We have
chosen glioma cell lines (U251, U87), as our in vitro model. Athymic nude
mice were injected with U251 cells to form subcutaneous tumors for in vivo
model. Our in vitro data demonstrated silencing the H-ferritin in U251 cells
leads to 50% increase in cell death at 20Gy for 24, 48 and 72 hours post radiation compared to cells transfected with nonsense siRNA. A radiation dose
of 4Gy in conjunction with an intratumoral injection of cationic liposomes
containing H-ferritin illustrated that the 4Gy radiation dose was effective at
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decreasing tumor growth for 7 weeks and not seen in nonsense siRNA. To
determine the mechanism of H-ferritin protection in tumor cells, we performed
a supercoil relaxation assay that demonstrated H-ferritin, but not L-ferritin
directly protects DNA from radiation by maintaining DNA in a relaxed from.
Our data shows that silencing the H-ferritin gene appears to be an effective
way to increase the sensitivity of the glioma tumors to radiation. We have also
developed an effective means of delivering the siRNA. The data herein are
under development as a promising mechanism to limit radiation side effects and
increase efficacy of radiotherapy.

P73. Effects of myostatin on motor behavior
Sonsoles de Lacalle*, Stephen Murata, Andrea Abraham, Suzanne Reisz-Porszasz

Myostatin (Mst) is a secreted protein that negatively regulates skeletal muscle
mass. Several reports have shown a negative correlation between Mst levels
and muscle mass in adult rodents under conditions of muscle hypertrophy
or atrophy. Recent studies tested the role of muscle in mutant SOD1 disease
onset and progression by injecting muscles of mutant SOD1 mice with a viral
construct encoding follistatin, an inhibitor (negative regulator) of Mst, which
resulted in increased muscle mass and strength but not in other performance
measures such as rotarod and no effect on length of survival. Interestingly,
inhibition of Mst with an antibody administered i.p. slowed the progression of
motor neuron loss in the ventral horn of a rodent model of ALS. Comparison
of wild-type (WT) mice, and mice in which the Mst gene has been modified
to either abolish (KO) or overexpress (TG) Mst protein, showed pronounced
behavioral differences. Measures of spontaneous daily activity on the rodent
running wheel for 4 weeks showed TG significantly more active than the WT or
KO mice. TG mice were also faster learners during the treadmill training stage,
and showed higher exercise tolerance. KO animals showed pronounced lack of
motivation. A second experiment analyzed spontaneous exploratory behavior
in a mouse in which Mst transgene is expressed postnatally using an ON/OFF
genetic switch. We compared performance before and after overexpression of
Mst and found a two-fold increase in spontaneous activity when the Mst gene is
overexpressed. Additional analysis indicate an effect of induced Mst overexpression in cognitive behavior.
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P74. Attenuated effects of experimenteradministered heroin in adolescent vs. adult
male rats: Locomotor sensitization and somatic
signs of withdrawal
Kyle Frantz*, James Doherty

Heroin abuse is prevalent among teenagers, and early-onset drug use might predispose individuals to drug addiction. Prior work from our laboratory suggests,
however, that adolescent male rats are actually less sensitive than adults to some
reinforcing effects of heroin. In the present study, we tested two behavioral correlates of sensitivity to reinforcement in animal models: locomotor sensitization
and somatic signs of withdrawal after repeated drug exposure. Adolescent (35
days old at start) and adult (79 days old at start) male Sprague Dawley rats were
administered escalating doses of heroin (i.p.), increasing from 1.0-8.0 mg/kg
every 12 hours across 13 days. Locomotor activity was measured after the first
heroin injection, after 7 days of heroin, after 13 days of heroin, and finally after
12 days of abstinence. Videotaped matrix crossings were counted, always after
a 1 mg/kg heroin (or saline) injection. Somatic signs of opiate withdrawal were
observed and scored between 12 and 120 hours after the last heroin injection.
Body weight and food intake were measured daily. Although both adolescent
and adult rats exhibited locomotor sensitization and withdrawal signs, both
measures were attenuated in adolescents. Effects of heroin on body weight and
food intake were also attenuated in adolescents. Overall, reduced sensitization
and withdrawal are consistent with the lower reinforcing effects of heroin or
heroin-associated cues among adolescent rats that we observed previously. Ultimately, adolescent rats may reveal important neuroprotective factors that could
be utilized in treatment for heroin addicts.

P75. Synaptic and intrinsic activation of
respiratory GABAergic neurons in the
brainstem
Julie Frank*, David Mendelowitz

Respiratory sinus arrhythmia is likely mediated by inspiratory-evoked increases
in GABAergic as well as glycinergic neurotransmission to cardiac vagal neurons
(CVNs) that control heart rate. However, the neurons and mechanisms responsible for the sources and activation of the inspiratory-related GABAergic neurotransmission to CVNs are unknown. We identified a population of GABAergic
neurons in the ventrolateral medulla that are activated during inspiration in an
in-vitro slice preparation that retains rhythmic respiratory activity. This population of inspiratory-activated GABAergic neurons receives inspiratory-related
excitatory events that were blocked by the glutamatergic antagonists, NMDA
and AMPA/kainate receptor antagonists d(-)-2-amino-5-phosphonopentanoic
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acid (AP-5), and 6-cyano-7-nitroquinoxaline-2,3-dione (CNQX), respectively.
The nicotinic acetylcholine receptor antagonists, dihydro-beta-erythroidine
(DHbE, 100microM) and alpha-bungarotoxin (a-BTX, 100nM) had no signif
icant effect. A subset of inspiratory GABAergic neurons continue to fire and
receive synaptic inputs in the presence of CNQX/AP-5, suggesting they may
have the characteristics of a respiratory pacemaker neuron. Of the putative pacemaker cells not inhibited by CNQX, there appears to be two distinct popula
tions: a cadmium-sensitive and cadmium-insensitive subtype. The results from
this study demonstrate the existence of a population of GABAergic inspiratory
neurons in the ventrolateral medulla that likely project to CVNs, receive increased glutamatergic neurotransmission during inspiration, and a subset of
these GABAergic neurons likely have respiratory pacemaker properties.

P76. Mild as well as severe insults produce
necrotic, not apoptotic cells: Evidence from
60-minute seizures
Denson Fujikawa*, Shuangping Zhao, Xingrao Ke, Steve Shinmei, Suni Allen

We tested the hypothesis that mild insults produce apoptotic, and severe
insults necrotic, cells by subjecting adult Wistar rats to 60-minute instead of
3-hour generalized seizures. Rats’ brains were evaluated 6 and 24 hours later for
evidence of neuronal necrosis by light and electron microscopy, the presence
of TUNEL staining and active caspase-3 immunoreactivity, and for evidence of
DNA laddering 24 hours after seizures. Apoptotic neurons from the retrosplenial cortex of postnatal day 8 rat pups served as positive controls. Six and 24
hours after seizures, 16 and 15 brain regions out of 24 showed significant
numbers of acidophilic neurons by hematoxylin and eosin stain. Three brain
regions had significant numbers of TUNEL-positive neurons 24 hours after
seizures. No neurons showed active caspase-3 immunoreactivity. Acidophilic
neurons were necrotic by electron-microscopic examination. Ultrastructurally,
they were shrunken and electron-dense, with shrunken, pyknotic nuclei and
swollen mitochondria with disrupted cristae. Nuclei did not contain the irreg
ular chromatin clumps found after 3-h seizures. None of the six brain regions
studied ultrastructurally that show DNA laddering 24 h after 3-h seizures
showed DNA laddering 24 h after 60-min seizures, probably because there
were too few damaged neurons, although the lack of chromatin clumping might
have been a contributing factor. Following seizures, a mild as well as a severe
insult produces caspase-3-negative necrotic neurons. These results do not
support the hypothesis that mild insults produce apoptotic, and severe insults,
necrotic, cells.

140

44th Annual Winter Conference on Brain Research

P77. Behavioral analyses: The differences are
night and day
Justin Graves*, Christian Kreipke, Anthony Kropinski, Michael Fronczak,
Christian Reynolds

Many investigations focus on cellular, molecular, biochemical, and physiologic outcomes of Traumatic Brain Injury (TBI). More recent emphasis has
been placed on behavioral analysis as an ultimate index of outcome. However,
it is clear from the literature that multiple behavioral paradigms exist, often
displaying high variability in both technique and raw data. Therefore, we set
out to optimize both a measure of activity and a cognitive behavioral test, the
radial arm maze. In this first set of experiments we focused on the influence of
circadian rhythms on performance in the maze. All animals were housed under
a strict light:dark cycle of 5AM-5PM. First, two groups of animals were tested
for 10 days consecutively in an open field chamber for overall activity; the first
group was tested at 8AM-12PM and a second set was tested at 5PM-9PM.
Results indicate that, while there was no significant difference between groups,
the animals tested during the light cycle exhibited much greater variability
among animals. On the 11th day animals were given IP injection of 10mg/
kg amphetamine to elicit hyperactivity. Only animals tested in the night cycle
showed a significant increase in activity, most likely due to the extreme variability in animals tested during the day cycle. In a second experiment, naïve rats
were tested at 8AM-12PM and another set was tested at 5PM-9PM. Rats tested
in the AM cycle took significantly longer to complete the maze than those
tested in the PM cycle up to 11 days. Furthermore, animals tested in the day
cycle exhibited greater variability in performance than those tested in the night
cycle, thus making statistical analyses more prone to errors. In a final experiment we tested animals during the night cycle for performance in the radial
arm maze, one group being tested at 5:00 and another at 7:00. Results indicate
that animals tested at 5:00 exhibited greater variability than those at 7:00 which
showed much more consistent behavior across all animals. Taken together,
these data suggest that circadian rhythms affect behavioral outcome measures
and that testing animals during the night cycle greatly decreases variability, thus
promoting the ability to detect differences between control and experimental
animals. (Supported by NIH NS064976).
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P78. PDE10A inhibitors demonstrate efficacy
in an animal of negative symptoms in
schizophrenia
Barbara Langen, Doris Zschaber, Hans Stange, Norbert Hoefgen, Tom Kronbach,
Karen Marquis, Nicholas Brandon, Thorsten Hage*

Schizophrenia is a chronic and debilitating psychiatric disorder affecting
approximately 1% of the population and has three distinct disease domains:
positive symptoms, negative symptoms and cognitive deficits. Recent clinical
studies revealed that currently available antipsychotics, whilst effective in the
treatment of the positive symptoms, are not efficacious against the other disease
domains. Thus, novel treatment strategies are needed. We have established
an animal model based on the observation that chronic abusers of NMDA
antagonist PCP develop behavioral symptoms similar to negative symptoms
in schizophrenia. Chronic pre-treatment (18 days) with NMDA antagonist
MK-801 leads to an increased immobility of animals tested in the forced
swim test, basal activity is not affected. This behavioral equivalent is used as a
surrogate for the depression-like negative symptoms. The atypical clozapine as
well as inhibitors of phosphodiesterase (PDE) 10A reverse the MK-801 evoked
increase of immobility, haloperidol and risperidone are not active. In addition,
chronic MK-801 treatment also induces hypersensitivity towards dopamine D1
agonist treatment indicating a hypofunction of the D1 signaling pathway. Our
data further support the hypothesis that the MK-801 induced increase of immobility can be used as a surrogate for depression-like behavior similar to negative
symptoms in schizophrenia. PDE10A inhibitors have previously demonstrated
antipsychotic activity in different preclinical models and show comparable
efficacy to clozapine in this negative symptom model. Clozapine is the only
antipsychotic drug to date that has already shown therapeutic efficacy against
negative symptoms in schizophrenia. Thus, PDE10A inhibitors may offer additional therapeutic utility against negative symptoms in schizophrenia.

P79. ERPs in PTSD revisited: Meta-analytic
review of P3 components in post-traumatic
stress disorder and their potential clinical
utility
Tariq Allana, John Johnson, Eric Harris*, Anke Karl

Patients with Post-traumatic stress disorder (PTSD) exhibit disturbances in
information processing, including trouble with attention. Event related potentials (ERPs) provide an objective, noninvasive and cost-effective method for evaluating such disturbances—specifically, the P3 components of ERPs (P3a, P3b,
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P3wm) reveal neural processes that underlie attention and memory. We performed a meta analysis using a random effects model to examine differences in P3
components between PTSD and control subjects, and to evaluate the potential
clinical utility of the results. P3a amplitude is increased in PTSD subjects compared to traumatized non PTSD subjects when trauma related distracters were
used. P3b amplitude is reduced in PTSD subjects compared to healthy controls
in the context of neutral stimuli. P3b amplitude is larger in PTSD subjects than
in traumatized non-PTSD subjects in the context of trauma related stimuli.
P3wm amplitudes were attenuated, and latencies were shorter in PTSD subjects
than in healthy controls or medicated subjects with PTSD in the context of
neutral stimuli. Receiver-operator characteristic (ROC) analysis revealed that
each P3 component had some potential to accurately classify subjects, typically
by using amplitude for at least one lead. Overall, our study indicates that there
exist identifiable differences in P3 components in subjects with PTSD compared to controls. These results also provide guidance on the potential design of
future clinical trials supporting the development of P3 component analysis as a
PTSD diagnostic aid.

P80. Hypoxia reversibly inhibits inspiratoryrelated GABAergic neurotransmission to
cardiac vagal neurons in the nucleus ambiguus
Heather Jameson*, Ryan Bateman, Kerry Philbin, David Mendelowitz

Heart rate is predominantly controlled by parasympathetic cardioinhibitory
vagal neurons (CVNs) located in the nucleus ambiguus. During hypoxia there
is a withdrawal of parasympathetic activity to the heart and normal respiratory
activity changes to short gasping breaths. Following the tachycardia, a bradycardia develops which serves to reduce the metabolic demand on cardiac
muscle and prolong survival. Previous work has shown that hypoxia induces a
biphasic augmentation followed by a reduction in GABAergic activity to CVNs,
which likely mediates the biphasic change in heart rate. This study examines the
responses to multiple repetitive exposures to hypoxia. The withdrawal of spontaneous and inspiratory-related GABAergic neurotransmission to CVNs occurs
consistently with two different hypoxia exposures, and the decrease in GABAergic neurotransmission to CVNs can be fully reversed and restored during recovery from hypoxia. In addition, application of the nonselective 5-HT1, 5-HT2,
and 5-HT7 receptor antagonist, methysergide maleate, was unable to prevent
the inhibition of spontaneous and inspiratory-related GABAergic neurotransmission to CVNs during hypoxia. These data indicate that the withdrawal of
GABAergic neurotransmission to CVNs during hypoxia is not modulated by
5-HT1, 5-HT2, or 5-HT7 receptors. Preliminary experiments have revealed
that while the application of pyridoxal phosphate-6-azo(benzene-2,4-disulfonic
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acid) tetrasodium salt hydrate (PPADs), a selective P2 purinoceptor antagonist, does not prevent the inhibition of spontaneous and inspiratory-related
GABAergic neurotransmission to CVNs during hypoxia, PPADs prevents the
recovery of GABAergic neurotransmission to CVNs after hypoxia. These data
suggest that the recruitment of purinergic receptor activity is needed to restore
inspiratory-related GABAergic neurotransmission to CVNs after hypoxia.

P81. RNA sequencing reveals novel A-to-I RNA
editing events during mouse brain development
Allissa Dillman*, J. Raphael Gibbs, Mike Nalls, Melissa McCoy, Alice Kaganovich,
Iakov Rudenko, Dave Hauser, Mark R. Cookson

RNA editing is the alteration of an RNA molecule so it differs from its genomic
sequence. This modification can result in differences in splicing or stability of
given transcripts and is thought to be crucial for generating protein diversity
from a minimal number of genes. Adenosine deaminase, the enzyme responsible for A-to-I editing, is more highly expressed in the brain than in other tissues
and is responsible for generating multiple isoforms of neurotransmitter receptors. Previous studies have shown differences in the proportion of edited RNA
between adult and prenatal brain tissue for specific transcripts but to date no
true genomewide surveys of RNA editing have been performed. Here we have
used next generation RNA sequencing to estimate the relative proportions of
RNA editing in the adult and embryonic day 17 mouse brains for all expressed
mRNA species. We have found approximately 100 edited sites, with only 21
of these being reported in previous studies. We also find that there are differences in the proportion of edited to non-edited sites in the fetal vs adult brain
for some transcripts. Overall, this study should provide a broad based view of
the extent of RNA editing and how this changes during the development of the
brain.

P82. Olfactory epithelial odorant patterns
are largely independent of olfactory bulbar
connections
Paul Kent*, Steven Youngentob

Each olfactory sensory neuron (OSN) expresses one of ~1000 different odorant
receptors genes. Analysis of the spatial patterns of receptor expression in the
olfactory epithelium (OE) reveals that cells expressing a given odorant receptor are spatially restricted to one of four expression zones. Within a zone some
receptor types are homogeneously distributed whereas others show clustered
patterns. These expression patterns both within and across zones form the
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molecular basis for odorant-induced spatial activity across the OE. All OSNs
expressing the same odorant receptor will project to anatomically precise
glomerular targets in the olfactory bulb (OB). Of interest, the OE continu
ously regenerates and reinnervates the OB. Using optical recording methods
and a voltage-sensitive dye, we asked whether the regional variation across
the mucosa in the sensitivity of different receptors to different odorants were
dependent on synaptic connection between the OE and OB. Odorant-induced
spatial activity patterns across the OE were obtained 6 months after bulbectomy
(a time period sufficient for degeneration and regeneration of the OE). Although the regions of characteristic activity for different odorants were the same
in both control and bulbectomized animals, the patterns in the bulbectomized
animals were degraded relative to controls. These data suggest that the selection
of odorant receptor expression in individual OSNs is largely independent of
making synaptic connection with the appropriate bulbar target. Nonetheless, in
keeping with other literature the degraded patterns suggest that synaptic contact
with the OB is necessary for the full maturation of OSNs and their subsequent
odorant specificity.

P83. Combined ETrA antagonism and
suppression of microglial activation improves
outcome following traumatic brain injury
Anthony Kropinski*, Christian Reynolds, Marianna Perez, Michael Fronczak,
Justin Graves, Donald Kuhn, Christian Kreipke

Traumatic brain injury (TBI) results in cellular injury ultimately leading to
behavioral deficits. Our combined laboratories have shown that both reduced
blood flow and microglial activation contribute to histopathology and behav
ioral deficits. In the present study we used a rodent weight drop-acceleration
impact model of diffuse brain injury to test the effects of ameliorating hypoperfusion and suppressing microglial activation on the extent of cellular injury
and behavior following TBI. Our results indicate that treatment with BQ123, a
selective endothelin receptor A (ETrA) antagonist, reduces the extent of TBIinduced hypoperfusion and cellular injury and improves behavioral outcome.
Furthermore, administration of minocycline, a broad-spectrum tetracycline
antibiotic known to inhibit microglial activation, also improves outcome.
Moreover, our results indicate that combined treatment significantly improves
outcome over administration of either treatment independently. These data
suggest that combined treatment approaches targeted at controlling TBI-induced vasoreactivity and activation of microglia may be more effective than single
therapies alone. (Supported by NIH NS064976, VARR&D RX000224)
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P84. The role of TAAR1 in the CNS effects of
compounds in the amphetamine class
Anita Lewin*, Gregory Miller, Brian Gilmour

The demonstrated ability of amphetamine to functionally activate the rat trace
amine associated receptor 1 (rTAAR1) and the subsequent reports of amphetamine activation of TAAR1 in rhesus monkey rat, mouse, human, and human-rat
chimeric TAAR1-expressing cell lines has led to speculation as to the role of
this receptor in the central nervous system (CNS) responses associated with
amphetamine and its analogs. In humans, compounds in the amphetamine
class are known to produce both stimulatory (e.g. (+)-amphetamine) and
hallucinogenic (e.g. 2,5-dimethoxy-4-methylamphetamine, DOM) effects; the
latter is associated with the (R)-enantiomer. We have evaluated the potencies of
nine pairs of enantiomeric amphetamines, including several with known CNS
activity, to activate primate TAAR1 stably expressed in RD-HGA16 cells. The
results robustly indicate the S-configuration to be preferred for primate TAAR1
activation, implicating TAAR1 in stimulant activity. Moreover, the rank order
of potency to activate TAAR1 parallels the psychostimulant action associated
with the specific amphetamines. Taken together, these data suggest that TAAR1
is a high affinity, stereoselective binding site for amphetamine and that psychostimulant properties of amphetamine and its congeners are modulated by
activation of TAAR1. In addition, the observed parallel between hTAAR1 and
rhTAAR1 responses supports the rhesus monkey as a highly translational model
for developing novel TAAR1-directed compounds as therapeutics for
amphetamine-related addictions.

P85. A randomized clinical trial of fipamezole
in the treatment of dyskinesia in advanced
Parkinson’s disease (FJORD study)
Peter LeWitt*, Robert Hauser, Mei Lu, Anthony Nicholas, William Weiner,
Nicholas Coppard, Mika Leinonen, Juha-Matti Savola

Fipamezole, a selective alpha-2 adrenergic antagonist, reduced LID in MPTPlesioned monkeys. In 10 dyskinetic PD subjects, a proof-of-concept study
showed similar effects at 60 and 90 mg/day. This study assessed efficacy of fipamezole (30, 60, 90 mg t.i.d.) versus placebo in suppressing levodopa-induced
dyskinesias (LID) in advanced PD subjects. This double-blind, randomized,
placebo-controlled, dose-escalating 28-day study in levodopa-treated PD
patients with LID was conducted at 25 U.S. centers (115 subjects) and at 7 in
India (64 subjects). The primary endpoint was change from Baseline to Day 28
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in a new LID rating scale, with 3 averaged assessments over 1 hr after subjects
became ‘ON’ from levodopa. Outcome assessment used analysis of variance
to evaluate fipamezole dose effects in a hierarchical stepwise manner, and
Jonckheere’s test for dose-responsiveness. The total study population showed
no statistically significant primary endpoint difference. However, because of
inhomogeneity recognized between U.S., and Indian study populations, a prespecified subgroup analysis of U.S. subjects was carried out, showing fipamezole
at 90 mg reduced dyskinesia (mean LID rating improvement versus placebo:
3.7+1.0; p=0.047), with dose-responsiveness demonstrated (p=0.014 for
placebo, 30, 60 and 90 mg). Fipamezole induced mild blood pressure elevation
but was associated with an acceptable profile of adverse effects.

P86. Mechanism of action of Posiphen and
metabolites in CSF and plasma of amnestic
cognitive impaired patients
Varghese John, Harold W. Holloway, Catherine Pan, Maria L. Maccecchini*

Background: Posiphen is in clinical development as an oral treatment for
Alzheimer’s disease (AD). In cell cultures, normal, transgenic and trisomic mice
Posiphen reduces the rate of synthesis of amyloid-β precursor protein (APP)
and, thereby, lowers levels of Aβ and potentially other toxic peptides generated from APP processing. We conducted an exploratory study in patients with
amnestic mild cognitive impairment (MCI) to measure the levels of Posiphen
and its metabolites in CSF and plasma and correlate these levels with the
associated pharmacodynamic and disease related biomarkers. Methods: Five
(5) amnestic MCI patients received Posiphen at 240 mg/ day for 10 days (4×60
mg was confirmed as well tolerated in a separate multiple dose safety study in
elderly healthy volunteers). Serial CSF samples were collected via indwelling
lumbar catheter for 12 hours one day before the start of dosing and over 12
hours immediately after the last dose on day 10. Sampling times for plasma and
CSF were matched. CSF and plasma/serum samples were analyzed for - pK:
Posiphen and the primary metabolites: N1-norPositphen, N8-norPosiphen,
N1, N8-norPosiphen; - pD: soluble α and βAPP, Aβ 40/42, AChEI/BChEI,
Tau/phospho-Tau, other potential AD associated markers. Results: 10 days of
Posiphen administration results in lowering levels of sAPP alpha and beta as
well as Tau and phospho-Tau back to the levels measured in healthy volunteers.
The treatment doesn’t seem to affect Abeta 42 levels. Other markers are still
being measured.
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P87. Prenatal SO2 exposure alters brainstem
neurons that mediate parasympathetic control
of heart rate
Amanda Matthews*, Kerry Philbin, David Mendelowitz

The adverse health effects associated with air pollution exposure result in
approximately 800,000 deaths each year. Of the three ‘criteria air pollutants’
defined by the U.S. Environmental Protection Agency (EPA) shown to have a
strong correlation with cardiorespiratory disease and death (particulate matter,
ozone, and sulfur dioxide), least is known about the mechanisms responsible
for the adverse effects of sulfur dioxide (SO2). While human-based studies have
concluded that SO2 exposure results in decreased parasympathetic activity, seen
epidemiologically as increased resting heart rate and decreased heart rate variability, the EPA has stated that there is a lack of research addressing the health
effects of prenatal and neonatal SO2 exposure. To address this question, an exposure chamber was designed to expose pregnant Sprague-Dawley rats to 5 parts
per million (ppm) SO2 for one hour daily during pregnancy and one week after
giving birth. In neonatal rats (postnatal days 2-7), premotor cardioinhibitory
vagal neurons (CVNs) in the nucleus ambiguus were identified in an in vitro
brainstem slice preparation retaining rhythmic respiratory activity. Individual
CVNs were whole-cell patch clamped and isolated for either spontaneous glutmatergic neurotransmission or inspiratory-related glycinergic and GABAergic
neurotransmission. Preliminary results indicate that in neonatal animals from
dams exposed to SO2 inspiratory-related glycinergic and GABAergic neurotransmission to CVNs is unchanged, while glutamatergic neurotransmission to
CVNs is significantly diminished. These findings suggest that a cellular target
of SO2 exposure is a decreased excitatory glutamatergic neurotransmission to
CVNs, causing decreased parasympathetic control of resting heart rate, tachycardia, and autonomic imbalance to the heart.

P88. Altered pain responses in abstinent (±)
3,4-methylenedioxymethamphetamine (MDMA,
“Ecstasy”) users
Una McCann*, Robert Edwards, Michael Smith, Kristen Kelley, Michael Wilson,
George Ricaurte

Rationale: (±) 3,4-methylenedioxymethamphetamine (MDMA, “Ecstasy”)
is a popular recreational drug and brain (5-HT) neurotoxin. Brain 5-HT
neurons play a role in pain modulation, yet little is known about long-term
effects of MDMA on pain function. Notably, MDMA users have been shown
to have altered sleep, a phenomenon that can lead to altered pain modulation.
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Objectives: To assess pain processing in MDMA users using objective
methods, and explore the potential relationship between pain processing and
sleep indices. Methods: Forty-two abstinent MDMA users and forty-three
age-matched controls took part in a 5-day inpatient research study. Outcome
measures included standardized measures of pain, sleep polysomnograms and
power spectral measures of the sleep EEG. When differences in psychophysiological measures of pain were found, the relationship between pain and sleep
measures was explored. Results: MDMA users demonstrated significantly lower
pressure pain thresholds, increased cold pain ratings, increased pain ratings
during testing of diffuse noxious inhibitory control, and decreased Stage 2 sleep.
Numerous significant relationships between sleep and pain measures were identified, and suggest that increased sleep pressure is associated with increased cold
pain sensitivity and decreased pressure pain sensitivity. Conclusions: Abstinent
MDMA users have altered pain processing and sleep architecture, and pain outcomes were significantly correlated with objective sleep measures. It remains to
be determined whether alterations in pain function in MDMA users are related
to MDMA-induced 5-HT neurotoxicity, alterations in sleep, or a combination
of these factors.

P89. Chronic exposure to intermittent
hypoxia selectively alters neurotransmission
and diminishes brainstem cardioprotective
parasympathetic activity to the heart
David Mendelowitz*

Obstructive Sleep Apnea (OSA) is a significant health risk occurring in as many
as 24% of adults. Adults with OSA experience chronic nocturnal recurrent
apneas and intermittent hypoxia, and have an increased risk of hypertension,
arrhythmias, myocardial ischemia and stroke. Unfortunately, however, there are
few effective treatment options and little is currently known about the mechanisms responsible for the increased risk of cardiovascular diseases. Chronic
exposure to intermittent hypoxia (CIH) mimics the repetitive episodes of
hypoxia that occurs in humans with OSA. While CIH impairs the baroreflex
control of heart rate and diminishes cardioprotective parasympathetic activity
to the heart, these changes are not due to changes in parasympathetic innervation of the sinoatrial node or function within the cardiac ganglia, but are rather
due to changes in the activity of premotor cardiac vagal neurons (CVNs) in the
brainstem. This study examines whether CIH alters the endogenous and spontaneously active pathways and neurobiological responses in CVNs that occur in
response to acute hypoxia challenges. Hypoxia evoked an increase in GABAergic neurotransmission to CVNs in both control and animals exposed to 7 days
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of CIH. However while the control animals had a modest increase in GABAergic events with hypoxia, hypoxia evokes an exaggerated increase in GABAergic
neurotransmission in CIH animals. In contrast excitatory glutamatergic input
to CVNs was blunted in CIH animals. These results suggest impaired glutamatergic and exaggerated GABAergic neurotransmission to CVNs in response to
hypoxia are likely mechanisms for the impaired cardioprotective parasympa
thetic activity that occurs with CIH.

P90. Morphine and pregabalin, but not
RP-67580 (NK1 receptor antagonist), reduce
mechanical conflict-avoidance behavior in a rat
model of neuropathic pain
Thomas Morrow*, Christine Kaune, Elizabeth Fackler, Katti Abhinav, Steven Harte

Human and animal studies indicate that substance-P, which binds to NK1
receptors, plays an important role in pain processing. It was therefore predicted
that the blockade of NK1 receptors would result in analgesia. Although NK1
receptor antagonists have been shown to relieve persistent and neuropathic
pain in animal studies using reflex measures, they have failed in clinical trials of
human neuropathic pain. We wished to determine if the use of reflex measures
of pain assessment at the preclinical level contributed to this lack of clinical
translation. Accordingly, we employed a non-reflexive mechanical conflictavoidance paradigm to assess the effects of RP-67580, an NK-1 receptor antagonist, in rat model of neuropathic pain. The analgesic efficacy of RP-67580
was compared to morphine and pregabalin which are effective treatments
against neuropathic pain in animals and humans. We hypothesized that unlike
morphine and pregabalin, RP-67580 would not be analgesic in this paradigm.
Neuropathic pain was induced in male, Sprague-Dawley rats by a chronic
constriction injury (CCI) of one sciatic nerve. Separate groups of rats received
acute administration of morphine (2.5 and 5 mg/kg, ip), pregabalin (10 and 30
mg/kg, ip), or RP-67580 (1 or 10 mg/kg, ip) prior to mechanical reflex (von
Frey) and conflict-avoidance testing. Although all three compounds reduced
CCI-induced hyper-responsiveness in the von Frey test, CCI-induced increases
in conflict-avoidance behavior were attenuated only by morphine and pregabalin, and not RP-67580. These data suggest that exclusive reliance on reflex tests
in preclinical pain research may not be adequate to identify clinically effective
analgesics.
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P91. Effects of serotonin-2A and 2C
antagonists on the reinforcing effects of
cocaine in female monkeys
Susan Nader*, Spandan Chennamadhavuni, Michelle Icenhower, Tammy Sexton,
Steven Childers, Huw Davies, Michael Nader

Although cocaine blocks reuptake of monoamines dopamine (DA), serotonin
(5-HT) and norepinephrine with approximately equal affinity, most research
has focused on the DA system. However, there is evidence that altering 5-HT
neurotransmission may be a viable target for pharmacotherapies. Within the
5-HT system, 5-HT2 receptors, including two subtypes 5-HT2A and 5-HT2C,
have been shown to modulate DA neurotransmission. The goal of the present
study was to examine the effects of the non-selective 5-HT2 antagonist ketanserin, the selective 5-HT2A antagonist MDL 11939, and the novel 5-HT2A
antagonists HD-225, HD-253 and HD-297 on the reinforcing effects of cocaine
in female cynomolgus monkeys. In vitro binding showed that these compounds
were selective for the 2A over the 2C receptor with IC50 values (nM) of: 38.2
and 660 (HD-225), 51.3 and 381 (HD-253), 16.8 and 613 (HD-297), and 3.2
and 360 (MDL), respectively. When the dose of cocaine that maintained peak
response rates was studied, HD-253 and HD-297 (0.3-3.0 mg/kg, im, 30-min
pretreatment), but not HD-225, dose-dependently decreased cocaine selfadministration and these effects persisted for at least 24 hrs. Acutely, ketanserin
and MDL 11939 (0.3-3.0 mg/kg) dose-dependently decreased cocainemaintained responding. To determine the potential interaction between 5-HT
and antagonism at 5-HT2A receptors, MDL was tested in combination with
the 5-HT transport blocker citalopram. Although both drugs decreased cocaine
self-administration when tested separately, when tested together, the reductions
in responding were attenuated. The present findings support the continued
investigation of 5-HT2A compounds as potential pharmacological treatments
for cocaine addiction. DA 023224 (HMLD), DA 017763 (MAN).

P92. Novel mechanisms of drug action at
synaptic and extrasynaptic sites revealed
by multiscale receptor kinetic computational
models
David Naylor*

Many neurological drugs act on inhibitory GABAergic or excitatory glutamatergic receptors. Little is known about the direct effects of endogenous ligand
or drug exposure on receptors in situ, and even less about broader pharmacological effects on normal or pathological circuit activity. Here, computational
models of receptors characterize drug actions on multiple spatiotemporal scales
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from submillisecond transmitter release, diffusion and uptake at single synapses
to near seconds of residual receptor desensitization after multisynaptic synchronized release. GABA-A receptor-kinetic models at synaptic and extrasynaptic
sites in dentate gyrus granule cells are optimized to fit IPSCs as well as evoked
paired-pulse and tonic current responses after ligand and drug exposure. Synaptic GABA-A receptors exposed to GABA (3 uM) show rapid desensitization/
downregulation with mIPSC amplitude reduction from –51.3 +/– 15.2 pA to
–28.8 +/– 6.7 (p<.001). Hi-frequency pulsatile release of GABA (as with epileptic ‘fast ripples’) also degrades synaptic inhibition, and simulated stimulation
of synaptic GABA-A receptors with frequencies of 20, 40 and 160 Hz for 400
milliseconds reduces IPSC amplitudes by 39%, 57% and 75%, respectively.
Recovery from desensitization is slow and prevented by 0.5 to 2 Hz interictallike discharges. Subsequent model fits of IPSCs after exposure to benzodiazepines, barbiturates and newer agents quantify and optimize the effects of single
and combination agents on receptor properties. For excitatory NMDA currents,
models distinguish kinetic property differences between NR2B and NR2A
subunit-containing receptors. While NR2B subunit-containing receptors show
lower glutamate binding affinity, their decreased unbinding rates compared to
NR2A subunits can explain the NR2B-related NMDA-mEPSC kinetic changes.

P93. Release probability and vesicle
replenishment regulate responses at a ribbon
synapse
Nicholas Oesch*, Jeffrey Diamond

Most central synapses encode action potentials by synchronizing synaptic
vesicle release with the arrival of an action potential at the presynaptic terminal,
which generates a transient EPSC timed to spiking. During sustained activity
most synapses switch to sustained asynchronous release creating biphasic
responses. It is not clear what causes this change from synchronous to sustained
release. To examine the properties of the transient and sustained components
of release, we made paired recordings from the rod bipolar cell and its postsyn
aptic partner, the AII amacrine cell in the retina. By measuring EPSCs in the
AII, we assayed synaptic release elicited by presynaptic depolarization. Large
depolarizations deplete the readily releasable pool (RRP), giving us a measure
of the RRP size. Depletion of the RRP or multiple kinetically distinct pools
have been proposed to explain biphasic release in response to a sustained input;
however, our data shows that a single pool of vesicles accounts for both phases
of release and complete depletion of the pool is not required to shift between
phases. In addition, we find that over the physiological range of the rod bipolar
cell membrane potential, the size of the initial transient response depends
both on the magnitude of calcium influx and occupancy of the RRP, which are
inversely related. This may serve as a mechanism to normalize the magnitude of
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changes in presynaptic potential, independent of the current resting potential.
By physiologically activating the retinal circuitry with light, we show how these
mechanisms contribute to encoding contrast in visual information.

P94. Synemin is expressed in both reactive
astrocytes and Rosenthal fibers in human
juvenile onset Alexander disease
Tulen Pekny*, Maryam Faiz, Maurice Curtis, Radek Matej, Omar Skalli,
Milos Pekny

Alexander disease is an autosomal dominant disorder caused by missense
mutations in the glial fibrillary acidic protein (GFAP), an intermediate filament
protein. Alexander disease is a leukodystrophy with fatal outcome with char
acteristic Rosenthal fibers found throughout the brain and spinal cord predom
inating in the white matter, subpial regions and perivascular areas. Rosenthal
fibers form in astrocytes and contain aggregates of GFAP, ubiquitin and two
small heat shock proteins, HSP27 and alphaB-crystallin. We have recently
shown that synemin, another intermediate filament protein, is upregulated in
reactive astrocytes after neurotrauma ( Jing et al., 2007). Synemin is unable to
assemble into intermediate filaments on its own, but needs vimentin in order
to associate with GFAP and integrate into the astrocytic intermediate filament
network in response to neurotrauma ( Jing et al., 2007). Here we have examined
the brain tissue from a 12 year old patient who died of Alexander disease and
carried in the GFAP gene a heterozygous mutation c.1117G>A in exon 6 with
lysine at position 373 replaced by glutamate. Using immunohistochemical analysis, we have found that synemin was present both in reactive astrocytes and in
Rosenthal fibers. This expands the spectrum of neuropathological conditions in
which synemin can be used as a marker of reactive gliosis from neurotrauma to
Alexander disease. Moreover, the presence of synemin in Rosenthal fibers, the
pathological hallmark of Alexander disease, points to its possible involvement in
the toxic gain of function of these aggregates.

P95. Norepinephrine increases glycinergic
neurotransmission to cardiac vagal neurons in
the nucleus ambiguus
Kerry Philbin*, Ryan Bateman, Carie Reynolds, David Mendelowitz

Dysregulation of the noradrenergic system within the brain is a potential
source of autonomic imbalance in which sympathetic activity dominates
parasympathetic control. Such dysregulation may play a critical role in the
observed increase in heart rate and blood pressure seen in post-traumatic
stress disorder (PTSD). While considerable current research focuses on the
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enhanced sympathoadrenal activity, little is known about the potentially equally
important vagal withdrawal in PTSD. Premotor cardioinhibitory vagal neurons
(CVNs) located in the nucleus ambiguus are the origin of parasympathetic
innervation to the heart and the activity of these CVNs largely determine
resting heart rate. This study examines the ability of the catecholaminergic neurotransmitter, norepinephrine (NE), to alter the important glycinergic synaptic
neurotransmission to CVNs via α1 adrenergic receptor interaction. CVNs were
identified in an in vitro brainstem slice preparation, glycinergic neurotransmission and α1 adrenergic receptors were isolated, and individual neurons were
recorded using whole cell voltage clamp methodologies. Bath application of
either NE or phenylephrine, an α1 agonist, was shown to significantly increase
inhibitory glycinergic neurotransmission to CVNs. These data indicate that NE
activates α1 receptors to increase glycinergic neurotransmission to CVNs, resulting in a withdrawal of parasympathetic activity to the heart and subsequent
increase in heart rate. These results provide a cellular mechanism by which
increased NE activity in the brainstem can lead to the increases in heart rate
and blood pressure that occur with PTSD and other conditions of exaggerated
activity in the brainstem noradrenergic system.

P96. “I wanna go FAST”: Analysis of rapid
glutamate busting reveals that pre-status
epilepticus basal glutamate levels predict
severity of status epilepticus in aged rats
Francois Pomerleau*, Michelle L. Stephens, Peter Huettl, Greg A. Gerhardt

The excitatory neurotransmitter L-glutamate is responsible for signaling in
the hippocampus trisynaptic pathway (DG, CA3 and CA1) and it has been
widely suggested that dysregulation of excitatory neurotransmission is involved
in epileptic seizures, which is more prevalent in the aged brain. Recordings
were performed in awake rats using enzyme-based microelectrode arrays
(MEAs) configured for self-referencing recordings. The self-referencing ability
of our MEAs allows us to accurately measure basal levels by the subtraction
of interferents and background noise. The temporal resolution of our MEAs
(~500 ms) allows us to measure rapid glutamate bursting events that occur
over 2-4 seconds. Young (3-6 months) and aged (24 months) male F344 rats
were implanted with modified MEAs. A guide cannula was attached to allow for
intrahippocampal injections of 4-aminopyridine (4-AP), a K+ channel blocker,
to induce status epilepticus (SE). Recordings showed that basal glutamate in
all hippocampal subregions of aged rats were higher than young rats (aged vs.
young, DG: 17.3 ± 12.6 µM vs. 7.9 ± 1.4 µM; CA3: 22.2 ± 7.1 µM vs. 11.7 ± 2.9
µM; CA1: 10.7 ± 4.3 µM vs. 6.2 ± 1.0 µM). Aged animals experienced longer
SE than younger animals (105 ± 15 min. vs. 55 ± 10 min). Furthermore, aged
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animals with higher pre-status tonic (basal) glutamate levels experienced longer
SE. These data are the first studies to demonstrate phasic glutamate release
during SE and a potential relationship between resting glutamate levels and SE
severity in aging.

P97. Norepinephrine increases GABAergic
neurotransmission to cardiac vagal neurons via
activation of α1 adrenergic receptors
Carie Reynolds*, Ryan Bateman, Kerry Philbin, David Mendelowitz

Sudden Infant Death Syndrome accounts for a third of infant mortalities in
the United States and likely results from sleep related cardiorespiratory abnormalities, particularly a dysregulation of parasympathetic control of heart rate.
However, little is known about the interactions between sleep/wake systems
and the cardioinhibitory vagal neurons (CVNs) of the brainstem (located in
the nucleus ambiguus), that control cardiac parasympathetic output. Previous
work has demonstrated that the α2-adrenergic agonist, clonidine, significantly
decreased GABAergic IPSC frequency in CVNs, but this does not explain
norepinephrine’s (NE), an arousal related neurotransmitter, role in tachycardia.
Therefore, the present study hypothesized that α1-adrenergic receptor activation would increase the frequency of GABAergic IPSCs to CVNs. In rat pups,
CVNs were labeled by retrograde tracing and synaptic events were recorded by
whole cell voltage clamp techniques in vitro. Since the effect of α2-adrenergic
receptors are known, α2-adrenergic activity was prevented by the antagonist,
atipamezole (1µM). Bath application of NE (20µM), NE with propranolol (a
general β receptor antagonist, 10µM) or the specific α1-adrenergic receptor
agonist, phenylephrine (50µM), all significantly increased the frequency of
GABAergic inhibitory neurotransmission. Since augmented GABAergic neurotransmission to CVNs inhibits parasympathetic activity and increases heart rate,
these data demonstrate a brainstem mechanism whereby NE activation would
increase heart rate during arousal from sleep.

P98. Effects of task content, demand, and
phase on cortical activation patterns in
working memory tasks: An ALE meta-analysis
Claudia Rottschy*, Kathrin Reetz, Imis Dogan, Robert Langner, Angela Laird,
Joerg Schulz, Peter Fox, Simon Eickhoff

Background: Impairments of working memory (WM) having profound effects
on socio-economic functioning may arise from multiple pathophysiological
mechanisms. The neurobiological basis of WM, however, is not well understood
yet as results of functional imaging studies are quite variable presumably owing
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to experimental design idiosyncrasies. Methods: To delineate brain regions
consistently involved in WM, we performed a coordinate-based meta-analysis
of 182 fMRI experiments. These were labelled for, e.g., remembered properties
(identity versus location), contrasts (task vs. load effects) and imaged phase
(encoding, retrieval). Convergence of coordinates reported for significant activation in different experiments was assessed by activation likelihood estimation
(ALE)1. Results: All WM tasks engaged a bilateral frontoparietal network.
Task-dependent effects yielded stronger convergence in the left DLPFC, load
effects in the right one. Memory for stimulus identity relied more on the ventral
premotor cortex while memory for location was more strongly associated with
the dorsal premotor cortex. Across paradigms, encoding was significantly more
associated with occipito-parietal brain regions; retrieval showed significantly
more consistent frontal activation. Discussion: Above a core network for WM
we found context-specific recruitment of e.g., the DLPFC. Known division of
premotor cortex in a dorsal (spatial response mapping, attention) and a ventral
(fine motor control, finger posturing) part seems to be reflected in WM-related
activity. Memory for, and attention to, a location as well as object memory and
finger positioning for manipulation may thus rely on shared neural systems supporting the notion of embodied cognition framing “cognitive” systems in relation to motor behaviour, i.e., action2. References: 1. Eickhoff et al Hum. Brain
Mapp. (2009); 2. Gallese, Psychol. Res. (2009)

P99. Investigation of therapeutic brain
activities with assisted living residents
Jenna Seal, Rufino Lorenzo, Brian Winges*

Introduction of Project: Many assisted living and memory care communities
provide activities and therapies to their residents, without understanding the
cognitive impact of the activity. Suite Living, an assisted living and memory care
organization, and A Drop of Hope, a research support organization, worked
together to assess the cognitive impact of an activity called MnemeTherapy™.
MnemeTherapy™ uses everyday pleasures, such as singing, reminiscing,
painting, and movement in a unique combination to stimulate changes in the
brain. Suite Living investigated whether or not there were measurable cognitive, psychological or behavioral improvements in assisted living residents with
varying forms of dementia, who participated in MnemeTherapy™. Two Suite
Living communities, with four residents from each community, participated
in this investigation. The Alzheimer’s Research Center at Regions Hospital in
Minnesota was employed to assess participants, using the Mini-Mental State
Exam (MMSE), the Neuropsychiatric Inventory (NPI), and the Alzheimer’s
disease Assessment Scale (ADAS-Cog). Conclusions/Applications: Participants who were deemed higher functioning at the baseline assessment had the
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most significant improvements. The MMSE and the NPI yielded no significant
changes, however, the ADAS-Cog showed significant score improvement. The
main ADAS-Cog components that showed significant improvement were: word
recall, word recognition, word finding, spoken language, and ability to follow
test instruction. Knowing whom the therapy works best for, and what changes
it yields can facilitate how organizations like Suite Living utilize this program.
This investigation gives insight into non-drug therapies that can be used to
improve cognition in those who suffer from age-related neurological cognitive
decline.

P100. Neuronal pentraxin 1 negatively
regulates excitatory synapse number
Ramon Trullas*

The number of synaptic contacts between neurons changes during development
and in response to variations in neuronal activity. Such dynamic regulation of
synapse number requires the presence of mechanisms that constraint those
changes to within physiological limits. However, the molecular composition
of those mechanisms is not well characterized. In addition to synapse number,
neuronal activity also controls neuronal survival. Thus, low neuronal activity
triggers the mitochondrial gene-expression dependent program of apoptotic
cell death in mature neurons. Recent evidence indicates that pro-apoptotic proteins of this intrinsic program of cell death, besides playing a role in controlling
cell death, also regulate synapse formation and elimination. Neuronal pentraxin
1 (NP1), a glycoprotein predominantly expressed in the nervous system, is
part of the gene-expression dependent intrinsic program of apoptotic cell death
evoked by reduction of neuronal activity. NP1 is associated with dystrophic
neurites in Alzheimer’s disease-affected brains and we found that NP1 acts as
a negative regulator of excitatory synapses, indicating that, besides cell death,
NP1 also modulates synaptic function.

P101. Effect of anesthetics on the trigeminal
cardiac brainstem reflex pathway
Xin Wang*, Chris Gorini, Douglas Sharp, David Mendelowitz

The trigemino-cardiac reflex (TCR) can be evoked by activating the trigeminal
nerve and evoking bradycardia, hypotension and apnea. Although it is known
that the central circuit for the TCR is intrinsic to the brainstem, the brainstem
circuitry, receptors and mechanisms responsible for this reflex are unknown.
The goals of this study are to identify the synaptic connections involved in the
TCR pathway and the effect of anesthetics ketamine, isoflurane, and fentanyl on the synaptic responses in trigeminal neurons and cardioinhibitory
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parasympathetic neurons (CPNs) upon stimulation of the trigeminal nerve
rootlet. A retrograde viral vector (HSV1.pR19EF1αGFPWPRE) was used to
identify trigeminal sensory fibers in prenatal rats in vitro. CPNs in the nucleus
ambiguus were identified by the presence of the retrograde tracer, rhodamine.
Stimulation of trigeminal afferent fibers evoked an excitatory postsynaptic
current in trigeminal neurons. The average latency of the initial evoked EPSC
was 1.86 ± 0.3 ms, suggesting this afferent pathway is a monosynaptic event.
The non-NMDA receptor antagonist, CNQX completely blocked the response.
Electric stimulation of trigeminal nerve rootlet also induced polysynaptic excitatory currents in the CPNs. The average latency of the evoked sEPSC in CPNs
was 12.1 ± 1.1 ms. The peak amplitude of sEPSC was inhibited by ketamine
but enhanced by fentanyl. These findings suggest that ketamine and fentanyl
differentially alter the synaptic pathways involved in the TCR.

P102. Energy metabolism during neonatal
seizures
Claude Wasterlain*, Kerry Thompson, Lucie Suchomelova, Jerome Niquet

Epileptic seizures are common in premature infants and neonates, and their
effect on brain metabolism and brain development has been highly controversial (Wasterlain 1997, Camfield 1997). In adults, seizures deplete cerebral
energy reserves and damage the brain. In neonates, metabolic rate is low,
profound energy failure may not be present, long-term outcome is controversial. In this study, we measured brain metabolites, energy use rates and glycolytic rates in 4-day-old rats during flurothyl seizures, or sham exposure. During
seizures, cortical concentration of ATP, phosphocreatine and glucose fell while
lactate rose. Cortical energy use rate more than doubled, while glycolytic rate
increased five-fold. These changes are slower but qualitatively similar to the
adult’s. Calculation of the cerebral metabolic balance during sustained seizures
suggests that energy balance could be maintained in hyperglycemic animals,
and would decline slowly in normoglycemia, but would be severely compro
mised by concurrent hypoglycemia. When seizures are combined with hypoxia,
energy failure ensues quickly. When seizures are combined with hyperthermia,
the brain’s energy reserves are slowly but progressively depleted. These results
suggest that the metabolic challenge imposed on the brain by experimental
neonatal seizures is milder than that seen at older ages, but can become critical
when associated with other types of metabolic stress. Seizures take the brain
to the edge of the precipice, but in this model another event is needed to push
it over the edge. This suggests a biological basis for the “two hit” hypothesis.
Supported by VHA and by grants NS13515 and NS 59704
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P103. Gestational Naltrexone alters the
enhancing consequence of fetal ethanol
exposure on postnatal ethanol intake and the
behavioral and neural olfactory response to
ethanol odor
Steven Youngentob*, Amber Eade, Paul Kent, Lisa Youngentob

Human studies point to a causal relationship between fetal ethanol exposure
and the risk for adolescent abuse. Recent animal studies support the role of fetal
ethanol experience-induced chemosensory plasticity as an important contributor to this observation. We have shown that fetal ethanol exposure, delivered
via a dams diet throughout gestation, tuned the neurophysiologic response of
the olfactory epithelium to ethanol odor at some expense to its responsiveness
to other odorants. The innate reflexive behavioral response to ethanol was also
enhanced. Importantly, there was a significant causal relationship between the
enhanced response to ethanol odor and enhanced ethanol intake when assessed
in the same animal. In this study we tested whether the neural and behavioral
olfactory plasticity, and their relationship to enhanced ethanol avidity, is a function of the mere exposure to ethanol or does it require the animal to associate
ethanol’s reinforcing properties with its odor attributes. In this later respect, the
endogenous opioid system has been shown to be important in the mediation
(or modulation) of the reinforcing aspects of ethanol. To block endogenous
opiates during prenatal life, pregnant rats (throughout gestation) received daily
intra-peritoneal administration of the opiate antagonist Naltrexone jointly with
ethanol delivered via their diet. Relative to the progeny of control treated dams,
we found that gestational exposure to Naltrexone: (1) significantly ameliorated
the enhanced behavioral response to ethanol odor; (2) blocked enhanced postnatal ethanol intake; and (3) provided neural protection against the untoward
effects of gestational ethanol on the neural response to non-exposure odorants.

P104. A neuronal network switch for approach/
avoidance decision toggled by appetitive state
Keiko Hirayama, Rhanor Gillette*

Appetitive state regulates feeding thresholds for chemotactile stimuli and
approach/avoidance decision in the predatory sea-slug Pleurobranchaea.
Appetitive state was conserved in excitation state of the feeding motor network
of isolated CNS. Isolated CNS from donors with either high or low feeding
thresholds expressed fictive avoidance or orienting turn motor output, respectively, in response to brief unilateral stimulation of chemotactile sensory nerves.
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Fictive avoidance turns in high threshold donors could be reversibly replaced
by orienting turns by directly increasing excitation state of the feeding network.
Simulations indicate that the turn network may be vulnerable to corollary
outputs from the goal-directed feeding network, converting response symmetry from avoidance to orienting. The goal-directed feeding network is a final
integrating site of sensation, internal state and the memory of experience, and
thereby embodies appetitive state in its excitation.

Don’t forget
to visit the exhibits
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