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At this time last year, ASIP Pathways reported
on the reauthorization of NIH which culminated
in a favorable bill with bi-partisan support
authorizing 6.5% increases per year for the
NIH budget. The year ended with the
Republican Congress being overturned and the
promise of gridlock on NIH funding being lifted.
However, incoming Democratic leaders of
Congress announced plans in early 2007 to
extend the current (FY 2006) funding levels
until the 2008 budget year began on October 1,
2007. Their objective was to quickly move past
FY2007 and not get bogged down in debate on
those appropriations, in favor of focusing on
debating and passing FY2008 appropriations
bills on time in 2007 (by October 1st).

In February 2007, the President gave his
budget recommendations, pledging balanced
budgets and conservative domestic spending.
October 1st has come and gone and most
FY2008 appropriations bills have not passed,
deadlocked by Presidential vetoes and
compromise agreements that don’t stand the
test of veto override. As each appropriations

bill passes both houses of Congress, the
number of Republican votes is closely watched
and veto-proof passage is anxiously
anticipated. So far, what the President wants,
the President gets.

The President’s recommended budget for NIH
in FY2008 is $480 million or 1.6% less than the
FY2007 NIH budget. Champions of NIH from
both parties pulled out all stops to lobby for
additional funds for NIH. The House attached
the Labor/Health & Human Services (LHHS)
bill to the Military Construction-Veterans Affairs
(VA) bill, in an effort to be both legislatively
efficient and politically prudent. Today, the
Senate stands perched to approve a $1.4
billion increase in the FY2008 NIH budget, but
will uncouple the LHHS and VA appropriations
bills before sending them to the President.

Presently, the likely scenario is the LHHS bill
will be delivered to the President in November
and will be vetoed for overspending. The bill
will not have sufficient support to be veto-proof
and either significant spending (cont’d on page 14)

Presidential Candidates & NIH Funding: What Can We
Learn from the FY2008 Budget to Impact the Future?
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INTERNATIONAL SOCIETY FOR BIOLOGICAL
AND ENVIRONMENTAL REPOSITORIES

ISBER 2008
Annual Meeting

Global Biobanking Collaborations:
Challenges and Opportunities

May 18 - 21, 2008
Bethesda, Maryland, USA

Session Topics Include:
�� Global Biobanking Collaborations
�� Biobanking, Big Pharma and CROs
�� Practical Applications of Biobanked 

Biological Material 
�� Biospecimen Research
�� Human and Non-human Biorepositories
�� Legal and Ethical Issues
�� Repository Information Systems
�� Repository Technologies
�� Cryogenics and Cell Preservation
�� Cell Culture
�� Quality Assurance and Control

www.isber.org

ISBER is a Division of the
American Society for Investigative Pathology
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Developments in molecular technologies and powerful
information systems provide enormous scientific
opportunities for the use of biological materials for
research.  Standardized approaches are needed to
ensure the availability of the highest quality specimens,
to ensure that specimens are collected, stored and used
in an ethically appropriate manner, to facilitate sharing
of critical resources, and to optimize investments in
specimen collections.  Since it was established in 1999,
the International Society for Biological and
Environmental Repositories (ISBER) has made major
contributions towards the development of high quality
standards for specimen collections and the promotion of
excellence in biobanking internationally.

ISBER (http://www.isber.org) is a society of
organizations and individuals interested in the full range
of biospecimen repositories including human and animal
specimen repositories, environmental repositories and
museum collections.  ISBER provides a forum for
discussion of a wide variety of issues related to
specimen collection, banking, distribution and use,
including quality assurance and control, specimen
preservation technologies, repository informatics and
automation technologies, repository governance,
management and oversight, and legal, ethical and policy
issues.

ISBER has promoted the development of high quality
standards for biobanking in numerous ways.  First and
foremost has been the development of Best Practices
for Repositories I: Collection, Storage, and Retrieval of
Human Biological Materials for Research, published in
Cell Preservation Technology in March 2005 and
available for download at http://www.isber.org/ibc.html.
ISBER’s Best Practices address a full spectrum of
issues related to repository operation and management,
including general organizational and operational
requirements, quality assurance and control, safety,
packaging and shipping, collection, processing and
retrieval and legal and ethical issues.  A second revised
version of  ISBER’s Best Practices is currently in
preparation and expected to be published in the spring
2008 issue of Cell Preservation Technology.  The
second edition of Best Practices reflects a more global
perspective on the best strategies for collecting, storing
and disseminating specimens.  In addition, it provides
coverage of practices for a broader variety of specimen
types.  The document has received a comprehensive
review and early reports indicate that it will be an
important contribution to the efforts of those working
with specimen collections in a variety of capacities.

ISBER also facilitates the development and application
of high quality standards in biobanking through
presentations and workshops at annual meetings of the
society.  ISBER meetings include plenary presentations
on issues such as standards for quality assurance and
control, cutting edge informatics and repository
automation technologies, as well as repository best
practice guidelines.  Previous ISBER annual meetings
have offered educational workshops on a variety of
topics.  William Grizzle and Kathy Sexton, from the
Southern Division of the Cooperative Human Tissue
Network at the University of Alabama have led a
“biobanking 101” educational workshop for those
wishing to set up their own human tissue repositories.
Other workshops offered in the past at ISBER annual
meetings include quality assurance, control and
preservation technologies, the development of
repository information systems, specimen shipping and
human subjects regulations, and legal and ethical
issues.

With 263 participants from 26 countries around the
globe, the 2007 ISBER annual meeting in Singapore
provided an ideal forum to discuss repository standards
and encourage the development of harmonized
approaches to biobanking internationally.  The theme of
the meeting was “International Biobanking Standards”.
The meeting included presentations from leaders in the
field on national and international repository
harmonization efforts, information systems and
technologies in support of repositories, and contributed
papers on a wide variety of topics.  A highlight of the
first full day was the keynote address by Dr. Ed Liu
(Genome Institute of Singapore) on genomics
technologies and the importance of biobanks.  The
second full day included concurrent sessions on human
and non-human repositories worldwide, as well as panel
discussions on timely and important repository issues,
such as cost recovery models for repositories,
repository evaluation and funding, and quality
management systems for repositories.  The final day of
the meeting included a plenary session focused on legal
and ethical issues related to human specimen
repositories with international leaders in these areas.

The upcoming annual meeting, which will be held in
Bethesda, MD from May 18th to 21st, 2008, will
continue to promote excellence and provide leadership
in the development and application of high quality
standards in biobanking internationally.  The theme for
the meeting is, “Global Biobanking Collaborations:
Challenges and Opportunities.”    (continued on page 6)

ISBER: Promoting Excellence in Biobanking Internationally
By Marianna J. Bledsoe, M.A., President, International Society for Biological and Environmental Repositories
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2008 Summer Research
Opportunity Program in
Pathology (SROPP)
The American Society for Investigative Pathology
(ASIP) has teamed up with the FASEB Minority Access
for Research Careers (MARC) and the Intersociety
Council for Pathology Information (ICPI) to provide
summer research opportunities in pathology for
underrepresented minority students by providing
financial support for students to visit, learn, and
participate in new research in the mechanisms of
disease at prominent research laboratories and
institutions during the summer in 2008.

The FASEB MARC / ASIP-SROPP provides
undergraduate students with:
� Travel & living allowance to cover airfare, 

ground transportation, meals, lodging/housing 
and related expenses incurred during the 
student’s 2008 Summer Research program. 

� Travel support to submit and present an 
abstract at the 2009 Experimental Biology 
Meeting. Maximum allowance provided: 
$1,450.

� ASIP Fellowship $2,500. (Funds provided in 
addition to financial support provided by the 
FASEB MARC Program)

Serve as a Host in 2008!
ASIP members interested in
serving as a host should
contact Dr. Mark Sobel at
mesobel@asip.org, or Tel:
301-634-7130.
�

“Science Doesn’t Just Come From A Book”
~ MEET RAFAEL VILLARREAL-CALDERON ~    

Recipient of the 2007 ASIP Summer Research 
Opportunity in Pathology Program (SROPP)

By Mark E. Sobel, MD, PhD, Executive Officer, ASIP

In 2007, ASIP launched SROPP with the goal of introducing
underrepresented minorities to a productive research
experience in the laboratory of an ASIP member.  In
addition to travel and living expenses, which are provided
by the FASEB MARC program, ASIP provides the student
with a $2,500 stipend at the completion of the summer
project.  In addition, the student receives travel funds to
attend the ASIP annual meeting and to present a poster
related to the summer research project.  

Our first successful SROPP student was Rafael Villarreal-
Calderon, who is an undergraduate student at Davidson
Honors College, The University of Montana.  Rafael spent
the summer in the laboratory of Dr. William Reed at the
Center for Environmental Medicine, Asthma and Lung
Biology at the University of North Carolina at Chapel Hill,
working on neurodegenerative mechanisms in mice
exposed to lipopolysaccharide (LPS).  The eventual goal of
the project is to develop novel treatments to prevent and
counteract the cellular damage that environmental LPS can
cause. 

Rafael was fortunate in that he had previously lived in
Chapel Hill and knew several people that lived in town.  He
did not fail to mention in his report that he also knew where
the best ice cream could be found.  He was accompanied
on the trip by his younger brother who was attending a
summer high school course.  They stayed in three different
places while they were in Chapel Hill, including Dr. Reed’s
house.  

Rafael reported:  “At the laboratory I was able to get a
firsthand experience of what being a researcher entails:
processing samples, handling data, writing and interpreting
results, collaborating with people, and of course, asking
questions and getting help.  As an undergraduate student, I
think it is important to get this kind of experience before
graduating from college.  Besides the hands-on practice,
having the opportunity to work at a laboratory allows for a
better understanding of the research world that many
choose to pursue after formal education.  My short stay
gave a sneak preview of a profession that means a lifetime
of study, dedication, and excitement in discovery.  By the
end I had a deeper understanding of something students
like me often forget:  science doesn’t just come from a
book, but rather from years of devotion and perseverance
from many people.  I think appreciating the hard work of
others is an invaluable part of having a career in science.” 
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Interested in Becoming a Mentor?
In collaboration with the FASEB Minority Access to Research
Careers (MARC) Program and with partial financial support from
the Intersociety Council for Pathology Information (ICPI), ASIP
announces the 2008 Summer Research Opportunity in Pathology
Program.  This will be the second year that ASIP is providing
funds to provide underrepresented minority college and graduate
students with financial support to participate in a summer research
internship program in the laboratory of an ASIP member. Travel
and lodging expenses will be funded by the FASEB MARC
program. ASIP will provide an additional $2,500 stipend to the
successful student applicant. The host laboratory will be
reimbursed up to $1,000 for the student’s use of laboratory
supplies and reagents.  

Mentors must be ASIP members and willing to mentor the student.
If you are willing to be a mentor to host a student in your
laboratory during the summer of 2007, please contact Mark Sobel
for more details at mesobel@asip.org.  For a full description of this
program, visit http://www.asip.org/trainees/ MinorityStudents.htm.

RAFAEL VILLARREAL-CALDERON

IIttaalliiaann SSoocciieettyy ooff PPaatthhoollooggyy
XXXXIIXX NNaattiioonnaall CCoonnggrreessss

in collaboration with the American Society for Investigative Pathology
University of Calabria, Rende-Cosenza, Italy

September 10-13, 2008

Topics Will Include: 
�� Innate Immunity and Inflammation
�� Tumor Immunity and Microenvironment
�� Redox Reactions in Human Pathophysiology
�� Host Pathogens Interactions
�� Signal Transduction and Approach to Molecular

Therapies
�� Nutrition and Cancer
�� Novel Biomarkers in Oncology

Participants will have the opportunity to reside at, and take full advantage of the
modern facilities of the University of Calabria Campus.  The Meeting will also provide
opportunities for international attendees to network with each other and to enjoy the
scenic and historical highlights of Calabria.

http://www.unifi.it/istituzioni/sip
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ISBER:  Best Practices in Biobanking 
(continued from page 3)

Dr. Francis Collins of the National Human Genome
Research Institute will present the keynote speech
on genomics, medicine and society in a plenary
session on practical applications of biobanked
material.  Other plenary sessions will focus on
global biobanking collaborations and networking,
the role of pharmaceutical companies and clinical
research organizations in biobanking, and cutting
edge research on the impact of specimen collection
and handling and storage techniques on the quality
of specimens.  Other topics covered by workshops
or contributed papers may include quality
assurance and control, specimen preservation
technologies, repository informatics and auto-
mation, cost recovery models, and legal and ethical
issues.  Please check the ISBER website regularly
for the latest information on the program and
registration details (http://www.isber.org/2008.html).

In addition to the annual meetings, ISBER provides
informal mechanisms of sharing information on the
latest in repository management that facilitates the
development and application of high quality
standards in biobanking.  One of the major benefits
of ISBER membership is access to the ISBER
ListServe.  The ISBER ListServe is a tool for ISBER
members to access useful information and critical
expertise provided by other ISBER members.  It is
a platform for the discussion of emerging and/or
controversial issues related to biobanking and for
members to share approaches to common
problems.  

Over the coming years, ISBER expects to continue
to promote excellence in biobanking worldwide.
One of the highest priorities of the society is to
continue to expand its reach internationally.  The
ISBER leadership is exploring new approaches for
attaining that goal and ways to best meet the needs
of the ISBER membership.  If ISBER’s mission is
relevant and important to your practice or
institution, we encourage you to become a part of
the effort to help develop and promote high quality
standards in excellence in biobanking
internationally by joining the society.  The benefits
of membership are many.  Additional information
and membership applications are available on the
ISBER website at http://www.isber.org/categories.
html.

____________________

About the Author:  Marianna Bledsoe is the current
President of the International Society for Biological and
Environmental Repositories.  She may be contacted at
bledsoem@od.nih.gov.

The first Association for Pathology Informatics (API)
advanced informatics course took place on September
9, 2007 in Pittsburgh, PA.  A Practical Guide to LIS
Implementations was API’s first in a series of planned
educational courses that are designed to aid both
practicing pathologists in coping with everyday
practical challenges in pathology informatics and
residents considering pathology informatics as part of
their pathology practice. Implementation of Laboratory
Information Systems is a critical issue for those in
charge of pathology informatics in both private practice
and academic settings. 

A stellar group of experienced pathology informaticians
shared their knowledge and experience with course
attendees. Registrants were guided through the
process of decision making, selection, implementation
and extension of an LIS. We also had the opportunity
to hear from other involved parties in the LIS
implementation process such as a hospital’s CIO and
an LIS vendor. Rather than being just a series of
lectures, the course benefited from an actively
participating crowd that enriched the discussion and
shared professional experiences on almost every topic.
The course finished with a superb presentation from
Dr. Sydney Goldblatt (former CEO of Sunquest) in
which he gave us an insight on the LIS development
cycle and LIS vendor’s expectations.

In summary, the course was a great success and
attendees and presenters alike enjoyed the open
discussion and collegial atmosphere. We extend our
special thanks to Ms. Wendy Frank at APIII and Mr.
Mark Pinkel in the ASIP Office for their assistance with
the course planning. The API’s Program and Education
& Training Committees are now actively working in the
next installment of this course and other educational
opportunities, such as a Tissue Banking Informatics
workshop at the upcoming ISBER Annual meeting.
Please stay tuned for future educational offerings from
API.

Federico Monzon, MD
Training & Education Committee Chair

NEWS
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WORKSHOPS & SPECIAL SESSIONS
8th Annual Career Development Program & Lunch:
Clinically Oriented Pathology Careers for the Basic
Scientist
Chairs: Antonia R. Sepulveda (Hosp. of the Univ. of
Pennsylvania) 
Sponsored by the ASIP Committee for Career
Development, Women & Minorities
Supported by educational grants from Cadmus, the
FASEB MARC Office, and the International Council for
Pathology Information

AANP Course: Molecular Embryology to
Malformations
Organizers: Robert Hevner (Brigham & Women's Hosp.)
and Jeffrey Golden (Children's Hosp. of Pennsylvania)

AANP Diagnostic Slide Session
Chair: Anthony Yachnis (Univ. of Florida)

ASIP/SCVP Workshop: Cell and Molecular Biology of
Heart Valve Disease 
Chair: Avrum I. Gotlieb (Univ. of Toronto Fac. of Med.)
and Joyce Bischoff (Children's Hosp., Boston)
Sponsored by ASIP and the Society for Cardiovascular
Pathology

BLOOD VESSEL CLUB: Stem/Progenitor Cells -
Contributions to Blood Vessel Assembly and Repair
Chairs: David S. Milstone (Brigham & Women's Hosp.)
and Joyce Bischoff (Children's Hosp., Boston)
Sponsored by ASIP and the North American Vascular
Biology Organization

Highlights: Graduate Student Research in Pathology
Chairs:  Vallie M. Holloway (Mayo Clinic of Jacksonville)
and WinstonY. Lee (Emory Univ. Sch. of Med.)
Sponsored by the ASIP Committee for Career
Development, Women & Minorities

NAVBO Highlighting Trainee Research
Chair: Joyce Bischoff (Children's Hosp., Boston)

Workshop: Applications of Stem Cells and Research
Chair: S. Paul Monga (Univ. of Pittsburgh)
Co-Chair: Carlos Moreno (Emory Univ.)

Workshop: How to Succeed in Big Science
Chairs: James R. Stone (Massachusetts Gen.
Hosp./Harvard Med. Sch.) and Tara L. Sander (Med.
Coll. of Wisconsin)
Sponsored by the ASIP Committee for Career
Development, Women & Minorities

LECTURES
KEYNOTE LECTURE: Role of Micro RNA Genes in
Cancer
Carlo M. Croce (Ohio State Univ.)

AANP DEARMOND LECTURE
Virginia M-Y. Lee, (Univ. of Pennsylvania)

AANP MATTHEW T. MOORE LECTURE: Trafficking
Signals to Prevent Neurodegeneration
William Mobley (Stanford Univ.)

AANP PARISI/TEVA PHARMACEUTICALS LECTURE:
The Spectrum of CNS Inflammatory Demyelinating
Diseases: From Pathology to Pathogenesis
Claudia F. Lucchinetti (Mayo Clinic, Rochester)

AANP SAUL KOREY LECTURE: Brain Tumor
Classification: Little Steps and Big Jumps
David N. Louis (Massachusetts Gen. Hosp.)

ASIP AMGEN OUTSTANDING INVESTIGATOR
AWARD LECTURE:  Pathogenesis of Chagas
Disease:  From the Trypanosome to Host Cell
Invasion to Myocarditis
David M. Engman (Northwestern Univ.)
Supported by an educational grant from Amgen

American Society for Investigative Pathology
2008 Joint Annual Meeting 

with
American Association of Neuropathologists &
North American Vascular Biology Organization
at Experimental Biology

April 5-9, 2008 
San Diego, California USA
www.asip.org
Scientific Program, Abstract Submission,
Registration, and Housing Information
Available in September 2007.

American Society for Investigative Pathology
2008 Joint Annual Meeting

with
American Association of Neuropathologists &
North American Vascular Biology Organization
at Experimental Biology
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ASIP ROUS-WHIPPLE AWARD LECTURE:
Vascular Endothelium in the Post Genomic Era:
New Insights into its Pathobiology
Michael A. Gimbrone, Jr. (Brigham & Women's
Hosp.)

NAVBO EARL P. BENDITT AWARD LECTURE
Shaun R. Coughlin (UCSF)

SYMPOSIA
AANP Presidential Symposium: Neurogenetics
and Developmental Disorders
Chair: Jeffrey Golden (Children's Hosp. of
Pennsylvania)

AANP/NAVBO Symposium: Neurovascular
Connections/Interactions 
Chairs: Jeffrey Golden (Children's Hosp. of
Pennsylvania) and Christiana Ruhrberg (Univ.
College London)

ACVP Symposium: Immunity: Bench, Business
& Bedside
Chair: Elizabeth Galbreath (Lilly Res. Labs.)
Co-Chair: Elizabeth Whitley (Auburn Univ.)
Sponsored by ASIP and the American College of
Veterinary Pathologists

ASIP Liver Pathobiology Symposium:
Developmental and Regenerative Biology of
Hepatic Cells
Chair: George K. Michalopoulos (Univ. of Pittsburgh
Sch. of Med.)

ASIP Presidential Symposium: Frontiers in
Experimental Pathology: Therapeutics, Non-
linear Systems Pathobiology, and Beyond
Chair: Mark L. Tykocinski (Univ. of Pennsylvania
Med. Ctr.)

ASIP Symposium: Genetics and Epigenetics of
Cancer Initiation, Progression and Metastasis
Chair: Arul Chinnaiyan (Univ. of Michigan)

ASIP Symposium: Leukocyte-Endothelial
Interactions
Chairs: Myron I. Cybulsky (Univ. of Toronto) and
Tanya N. Mayadas (Brigham & Women's Hosp.)

ASIP Symposium: The Renaissance in
Complement
Chair: Peter A. Ward (Univ. of Michigan Med. Sch.)
Co-Chair: John Lambris (Univ. of Pennsylvania)

ASIP/SIP Symposium: Membrane Rafts:
Implications in Human Disease
Chairs:  Asma Nusrat (Emory Univ.) and Anna
Gasperi-Campani (Univ. of Bologna, Italy)

ASIP Trends in Experimental Pathology: Novel
Technologies to Identify Disease-Associated Genetic
Variants
Chair: Gavin J. Gordon (Brigham & Women's Hosp./Harvard
Med. Sch.)
Supported by an educational grant from the Robert E.
Stowell Endowment Fund

ASIP/APS Symposium: Regulatory Mechanisms in
Diseases of Epithelial Transport
Chairs: Asma Nusrat (Emory Univ.) and
Jerrold R. Turner (The Univ. of Chicago) 
Sponsored by ASIP and The American Physiological Society

ASIP/NAVBO Symposium: Molecular Engines that
Regulate Epithelial and Endothelial Junctions
Chairs: William A. Muller (Northwestern Univ.) and Andrei
Ivanov (Emory Univ.)

NAVBO Symposium: The Immune System in Vascular
Diseases
Chair: Klaus Ley (La Jolla Inst. For Allergy and Immunology)

NAVBO Symposium: Vascular Cell Dysfunction in
Disease
Chair: Timothy Hla (Univ. of Connecticut Sch. of Med.)

PPS Symposium: New Frontiers in Pulmonary Fibrosis
Chair: Robert Homer (Yale Sch. of Med.)
Sponsored by ASIP and the Pulmonary Pathology Society

2008 Joint Annual Meeting
� American Society for Investigative Pathology (ASIP)
� American Association of Neuropathologists (AANP)
� North American Vascular Biology Organization (NAVBO)

Guest Societies
ASIP Division Guest Societies: 
� Association for Pathology Informatics (API)
� International Society for Biological and Environmental 

Repositories (ISBER)
� Pulmonary Pathology Society (PPS)

Guest Societies
� American College of Veterinary Pathologists (ACVP)
� American Society for Matrix Biology (ASMB)
� International Society for Analytical and Molecular 

Morphology (ISAMM)
� Society for Cardiovascular Pathology (SCVP)
� Societa Italiana of Patologia/Italian Pathology Society 

(SIP)

www.asip.org
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The Neural Crest & Neurocristopathies

(1)  Le Douarin, N. Particularites du noyau
interphasique chez la Caille japonaise (Corurnix
coturnix japonica).  Utilisation de ces partiuclarites
comme “marque biologique” dans des recherches sur
les interactions tissularires et les migrations cellulaires
au cours l’ontogeenese.  Bull. Biol. Fr. Belg. 103:435-
452, 1969 

(2)  Le Douarin, N. A biological labeling technique and
its use in experimental embryology.  
Dev. Biol. 30:217-222, 1973

The neural crest, initially described by Wilhelm His in 1868 as a
novel longitudinal band of cells dorsal to the spinal cord (3), is a
fascinating and unique progenitor tissue.   Fascinating because it
gives rise to a surprising diversity of specialized cells and tissues.
Unique because it is an embryonic germ cell structure that
disappears.  

Abnormalities of neural crest development result in a bewildering
myriad of diseases, some involving complex syndromes of
seemingly unrelated lesions that until recently defied any unifying
explanation.  Groundbreaking investigations by the French
embryologist Nicole Le Douarin (1, 2) launched decades of
research, initially in birds, and later in mice, that uncovered the
startling dimensions of the neural crest lineage.  Ongoing studies
in genetically engineered mice and in humans continue to identify
the molecular defects underlying the constellation of diseases
termed neurocristopathies by Bolande (4). 

The pioneering discoveries of Le Douarin and colleagues began
with a simple observation made shortly after obtaining her PhD.
Her dissertation research proved that mesoderm and endoderm
participated in the development of the avian liver.  She became
interested in whether mesoderm and endoderm from different
species could productively interact during hepatogenesis.  To test
this possibility, she cultured quail liver mesoderm with chick pre-
hepatic endoderm and found that interspecies cooperation took  
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place.  While analyzing the histological sections from those
experiments, Le Douarin noticed that the interphase nuclei of
quail cells were easily distinguished from those of chick cells.
Quail cells had strikingly large nucleoli (1), eye-catching because
of their abundant chromatin.  She immediately recognized the
potential of quail/chick chimeras for investigating highly migratory
cells (2) and turned her attention to the neural crest. 

Avian species formed ideal subjects for her work.  Eggs afforded
easy access to the embryo and allowed experimentation during
the entire period of development.  Earlier embryologists had
described the morphology of the neural crest and identified some
of its migratory properties.  Prior to Le Douarin's observation no
reliable method existed for labeling embryonic cells to study their
migration. Techniques based on tritiated thymidine incorporation
suffered from rapid dilution of the marker in highly proliferating
embryonic cells.  

The quail/chick chimera system devised by Le Douarin
revolutionized experimental embryology and launched an era of
unprecedented discovery in developmental biology.  The impact of
those discoveries continues to enrich our understanding of
developmental diseases and their pathogenesis.     

Research during the first half of the 20th century, mostly studies
of lower vertebrates, established that neurocrest cells delaminate
from the primitive neural folds early in embryonic life and coalesce
above the neural tube to form the neural crest.  Le Douarin and
colleagues using microsurgical techniques removed the neural
folds from chick embryos before the onset of migration and
replaced them with neural folds from quail embryos matched for
developmental stage.  Exploiting the biological marker in quail
cells, they showed that virtually every tissue in the embryonic and
adult body contains cells originating in the highly invasive and
pluripotent neural crest. 

In a series of investigations Le Douarin and co-workers extirpated
segments of chick neural crest and replaced them with the
corresponding quail segments.  This approach allowed them to
map the destination of neural crest cells at different locations
along the neural crest.  Their experiments established that the
axial level of origin in the neural crest determined the migratory
pathways taken.  

Milestones . . .
in Investigative Pathology

by Richard G. Lynch, MD, Editor
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Four major regions of the neural crest were recognized: cephalic,
vagal, truncal and sacral. 

Le Douarin's group established that cephalic neural crest cells
formed most of the bones of the head and facial skeleton.  They
also formed the connective tissue associated with striated
muscles of the head and neck, the buccal and pharyngeal glands,
the parathyroid glands, the thymus, and the conotruncal region of
the heart.  These findings would later provide strong clues about
the pathogenesis of complex developmental disorders, such as
the DiGeorge syndrome. 

Humans with DiGeorge syndrome exhibit agenesis or hypoplasia
of the thymus and parathyroids, conotruncal abnormalities of the
heart, and craniofacial dysmorphism. Each of these lesions
occurs in tissues derived from cephalic neural crest.
Experimental ablation of the cephalic neural crest in chick
embryos results in an identical combination of defects.

The DiGeorge syndrome maps to a locus on chromosome 22 that
encodes a protein with the structural features of a transcriptional
regulator.  Mice homozygous for a targeted null mutation of the
homologue have defects in multiple cranial and cardiac neural
crest derivatives, including the cranial ganglia, aortic arch arteries,
cardiac outflow tract, thymus, parathyroid glands and craniofacial
structures.  

The Le Douarin group showed that cells from the vagal crest
colonized the gut to form the enteric nervous system.  

They also showed that the truncal crest gave rise to pigment cells
of the skin, spinal dorsal root ganglia, paravertebral sympathetic
ganglia, Schwann cells of all peripheral nerves, the adrenal
medulla and paraganglia.  The sacral crest contributed to the
innervation of the distal hindgut.   

Some neurocristopathies occur as tumors, others as
malformations; some as isolated lesions, others as combinations
of lesions clustered in a syndromic pattern.  Isolated and
combinatorial lesions occur in both sporadic and familial forms. 

Tumors derived from neural crest cells include neurofibroma,
neuroblastoma, medullary thyroid cancer, pheochromocytoma,
melanoma and several less common neoplasms. 

Neural crest malformations include aganglionic megacolon
(Hirschsprung's disease), congenital nevi, albinism, cleft lip and/or
palate, conotruncal heart malformations and the lesions in fetal
alcohol syndrome. 

Our current knowledge of neural crest ontogeny, the genetic and
microenvironmental factors that govern its properties, and the
developmental defects that give rise to its disorders all trace their
pedigree to the milestone research of (continued on page 16)
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I would like to make a contribution to the Pathology
Leadership Fund (PLF). Enclosed is my gift in the
amount of:

� $5,000, Platinum Sponsor
� $2,500, Gold Sponsor
� $1,000, Silver Sponsor
� $500, Bronze
� $________ Other
� I would like to discuss setting up an 

endowment fund.

Please apply my gift to the following:
� PLF fund, to be used at the discretion of the 

ASIP Council
� Symposia or Workshop at Experimental Biology 

meeting
� Trainee Travel Awards

Enclosed is my gift.
� Enclosed is a check payable to ASIP
� I wish to charge my gift

�VISA     �AmEx     �MasterCard

Card #:_______________________________________

Expiration Date:________________________________

Name on Card:________________________________

Signature:____________________________________

Name:_______________________________________

Tel:__________________________________________

Email:________________________________________

American Society for Investigative Pathology
9650 Rockville Pike, Bethesda, MD 20814-3993 (USA)

Tel: 301-634-7130
Fax: 301-634-7990
www.asip.org/PLF.htm

The American Society for Investigative Pathology (ASIP) is the
premier international scientific society representing experimental and

investigative pathologists.  Since its earliest beginnings in 1869 as the
Boston Society of Medical Sciences - to the ASIP as it is today, the Society
has maintained a distinguished history with a commitment to the
investigation of the pathogenesis of disease.  For over 100 years, members
of the Society have conducted ground-breaking biomedical research that
has laid, and continues to provide, the groundwork for today's discoveries
in the understanding, diagnosis, and treatment of diseases.  

Our Society’s mission is to provide our young experimental pathologists
with challenging educational and professional career development
initiatives focused on new discoveries in pathogenesis and its ultimate
influence on disease prevention and health care.

2007 marks the fourth year of the ASIP Pathology Leadership Fund
campaign. Since 2004, members of ASIP contributed over $40,000 to
the PLF to support the Society’s educational initiatives for our young
colleagues.  Many of our Society’s current and past officers and committee
members made substantial financial contributions to the Pathology
Leadership Fund last year, and we encourage all of our ASIP members to
consider participating in this endeavor.

Join with your distinguished colleagues by making a contribution to
the Pathology Leadership Fund. As a 501(c)3 not-for-profit organization,
ASIP can accept tax deductible contributions in the furtherance of its
mission. Your tax-deductible donation to the Pathology Leadership Fund
can be used to fund the following:

� Provide trainee travel funds for ASIP members
� Sponsor merit awards
� Sponsor future educational and career development initiatives
� Sponsor workshops or symposia at the ASIP annual 

meeting at Experimental Biology
� Fund an endowment for a named lecture at the ASIP 

annual meeting at Experimental Biology
� Fund an endowment for a named travel award(s)

Today’s Pathologists
Paving the Way for

Tomorrow’s Discoveries

A special “thank you” to the Pathology Leadership Fund’s Benefactors 
for their contributions, dedication, and commitment to the Society.

Carl G. Becker
Stephen J. Galli
Peter M. Howley

Dontscho Kerjaschki
Susan M. Koethe
Richard G. Lynch

Linda M. McManus
Mark E. Sobel
Mark L. Tykocinski

Diplomat’s Circle
In Recognition of Lifetime Contributions

Barbara Atkinson
Dorothy F. Bainton
Michael B. Cohen
Stanley Cohen
Luisa A. DiPietro

Nelson Fausto
Leo T. Furcht
Avrum I. Gotlieb
Joe W. Grisham
Mary J.C. Hendrix
Morris Karnovsky

Michael E. Lamm
Fred P. Sanfilippo
Nancy L. Thompson
Dani S. Zander
Anonymous

President’s Circle
In Recognition of Lifetime Contributions Exceeding $2,500

Benefactors



BAS IC  RESEARCH  -  TRANSLAT IONAL  D ISCOVERY  -  CL IN ICAL  APPL ICAT IONS

ASIP Pathways Vol. 2 No. 4  November 200714

NEWS

Beginning this year, the Pulmonary Pathology
Society has become more active in worldwide
lung pathology education by co-sponsoring a
number of courses with other organizations.
These efforts are in addition to the PPS’s
longstanding commitment to a Session at the
ASIP Annual Meeting at Experimental Biology, a
Companion Meeting with the USCAP and a three-
day Biennial Symposium alternating every other
year with sessions at the International Academy
of Pathology.

This year, the PPS has been a co-sponsor of 
the European Working Group in Pulmonary
Pathology’s Pre-Congress and Congress
Sessions at the 21st European Congress of
Pathology in Istanbul, Turkey, the College of
American Pathologists’ Diagnostic Dilemmas in
Pulmonary Pathology Course in Chicago and the
Memorial Sloan-Kettering Cancer Center Thoracic
Pathology Course in New York City.  The PPS will
also be a co-sponsor of the American Society for
Clinical Pathology’s Update in Pulmonary
Pathology 2008.  

We are particularly pleased with our joint efforts
with the European Working Group in Pulmonary
Pathology, currently presided over by Helmut
Popper.  This collaboration has allowed us to pool
our resources for our common interest in lung
pathology for the first time since the creation of
the two separate organizations.   This
collaboration includes the first time that the two
groups have cooperated to organize the lung
pathology sessions at the International Academy
of Pathology (in Athens, Greece in 2008).  This
latter collaboration has also included members of
the Society for Latin American Pathologists and
representatives of the Asian IAP.   We believe that
continued international alliances will greatly
benefit our subspecialty.

Philip Cagle, MD
President, PPS

Presidential Candidates & NIH Funding 
(continued from page 1)

concessions will be made, resulting in cuts to NIH’s
budget, or the bill will be rolled into another continuing
resolution (CR) further delaying any increase in actual
FY2008 appropriations.  To avoid a longer CR, an
omnibus (all-inclusive) spending package may be
proposed in early FY2008 (as it was for FY2007).
This should generate a better outcome for NIH than a
CR, since it puts substantial pressure on the
President to sign because many agencies will be
queued for spending in the omnibus package.
However, a lame-duck President who has no cabinet
members campaigning for executive office may very
well test the limit, veto an omnibus bill and force the
Congress into a long-term CR for FY2008.  

While this article will update ASIP’s membership on
the status of NIH appropriations for FY2008, it also
illustrates the significance of the Office of the
President in brazenly uncompromising times.  In his
American Competitiveness Initiative, President Bush
put clear emphasis on the physical sciences and
energy as the areas of research he was willing to
generously fund.  His Office of Science & Technology
Policy was led by John (Jack) Marburger, a physical
scientist.  The President's Council of Advisors on
Science and Technology (PCAST), consists of 35
people whose positions suggest preferences for
technology transfer to private enterprise, foundation-
based funding of research, and product development
in technology and energy (http://www.ostp.gov/
PCAST/membership2.html).  Federally-funded
academic biomedical research was not well-
represented in this influential group of policy
strategists.

The growing significance of the Office of the
President in determining the availability of federal
funds for biomedical research should cause all
members of the academic research community to pay
particular attention to the statements of candidates on
their funding positions.  By the end of February 2008,
all but 17 states will have chosen their party
candidates in the primary elections.  Effectively, by
the end of February 2008, the future of federal
funding for biomedical research could again be
sealed for at least the next four years. 

Few resources are currently available that clearly and
factually cover all of the candidates’ positions on
scientific and medical research funding.  One such
resource prepared by Susan J. Blumenthal, M.D. and
colleagues is now available on the ASIP website at
www.asip.org/pacandidates.htm.  In early 2008,
FASEB also will launch a site devoted to voter
resources for scientists at www.faseb.org/opa.
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Nicole Le Douarin. Reviews of these advances have been
published (4, 5) 

The tools of molecular biology made labeling of the neural crest in
mice a reality.  Neural crest-derived cells are readily identified in
transgenic mice in which the expression of beta-galactosidase or
green fluorescent protein is driven by promoters of genes
expressed in neural crest cells.  Permanent long-term labeling
occurs in double transgenic mice in which the production of Cre-
recombinase is conditioned upon expression of either Wnt1 or
Sox10 genes.  

Genetic studies continue to identify pivotal mutations that clarify the
previously baffling combination of pathologic findings in syndromic
neurocristopathies. Mutations in the receptor tyrosine kinase RET
and the endothelin-B receptor underlie two familial forms of
aganglionic megacolon (Hirschsprung's disease).  Targeted
disruption of the mouse endothelin-3 ligand results in megacolon
and pigment disorders, the latter also seen in some patients with
Hirschsprung's Disease and a hallmark of Von Recklinghausen's
disease. Some Hirschsprung patients develop neuroblastomas or
other neoplastic forms of neurocristopathy.  All of these
combinations have in common a linkage with vagal neural crest.

Neurofibromatosis (NF1) is one of the most common genetic
diseases and neurocristopathies.  Affected individuals develop a
multiplicity of cutaneous and visceral neurofibromas, pigmented
lesions of the skin, and one or more pigmented iris hamartomas.
Some patients develop adrenal gland pheochromatcytomas.  At first
glance these seem esoteric combinations of lesions, but when 

considered in terms of neural crest ontogeny, the relationships of
the lesions become obvious.  

The impact of Le Douarin's research continues to grow with recent
findings showing that environmental agents can cause
neurocristopathic effects in humans.  The frequent occurrence of
non-familial neurocristopathies suggested that environmental
factors played a causal role.  Several studies have now shown that
the consumption of alcohol during early pregnancy and the
dermatological use of 13-cis-retinoic acid for the treatment of
severe acne in pregnant women produce characteristic
malformations in neural crest-derived tissues.  

Le Douarin took a simple observation about quail nucleoli and
transformed it into a brilliant discovery. That leap forward resonates
with the definition of discovery suggested by the Hungarian
physiologist and Nobel laureate Albert Szent-Georgy:  "…seeing
what others have seen, but thinking what others have not."
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