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I am honored to be the new President of NAVBO, and look
forward to continuing to work together with all members
of our Council and Committees to enthusiastically support
the established traditions of NAVBO, as well as promote
new initiatives and directions. As always, input from all
of you regarding NAVBO activities and future goals is
not only welcomed and greatly appreciated, but extremely important for guiding the direction of our organization.
So, please relay your thoughts and suggestions to me,
NAVBO Council members and/or Bernadette Englert, our
dedicated and tireless administrator who keeps all of us
glued together and moving forward cohesively. Of note,
Bernadette’s assistant Danielle Pinkel will be taking on
additional responsibilities this year, so you may receive
correspondence from her; please share your insights and
ideas with Danielle, as well.
As a long-standing member of NAVBO, I have had the
pleasure of watching our organization grow, in size and
maturity. This year, in particular, will be quite special, as
it is our 20th Anniversary! So, I hope that we will all take
this opportunity to reflect on our history and past accomplishments, and join in the celebration of the significant
achievements of our distinguished members. Throughout
the year, we will be celebrating 20 Years of NAVBO in several ways. In our summer Newsletter, we will
be sharing insights from our Founders and Past-Presidents, highlighting milestones of our vascular biology community, and recognizing significant contributions from our members over the last two decades.
We will also have a 20th Anniversary Gala at our annual meeting, which will be held at Asilomar in
October. We are planning a “blast from the past” slideshow, for which you are all encouraged to send pics
of yourself and friends/colleagues from back in the day! And, of course, we will have a reception with
NAVBO-inspired cake, T-shirts and treats - hope you can all join in the celebration!
Our immediate Past-President, Klaus Ley (La Jolla Institute for Allergy and Immunology), is one of
the organizers of our upcoming annual meeting at Asilomar, and I would like to take this opportunity to
thank him for all of his hard work and dedication to NAVBO. He has made tremendous contributions
including organizing Vasculata 2013 and the Inflammation Workshop for our upcoming annual meeting.
Klaus also facilitated the participation of the Microcirculatory Society in our annual meetings, which has
added a new scientific dimension that is beneficial for all of us. I would also like to thank members of our
Council for their continuous efforts to improve our organization and maximize benefits to our members.
In particular, I would like to acknowledge the contributions of Ondine Cleaver (UT Southwestern) and
Mukesh Jain (Case Western Reserve), whose term ended in June, and welcome new Councilors Mary
Dickinson (Baylor College of Medicine) and Rong Wang (UCSF), who started their terms on July 1. It
is also a great pleasure to welcome our new
President-elect, Joyce Bischoff (Harvard Inside this issue:
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Jordan Pober becomes the Sixteenth Recipient of the Earl P. Benditt Award
William R. Huckle, Editor
The NAVBO Meritorious Awards Committee and Council is
pleased to announce the selection of Jordan S. Pober, M.D.,
Ph.D., as the 2014 recipient of the Earl P. Benditt Award,
in recognition of his pioneering work in endothelial cell biology and vascular immunology. Dr. Pober is currently the
inaugural Bayer Professor of Translational Medicine, Director of Human and Translational Immunology Program,
and Vice-Chair of the Department of Immunobiology for
the Section of Human and Translational Immunology at the
Yale University School of Medicine. Dr. Pober will present
the Benditt Lecture and receive the award, one of NAVBO’s
highest honors, at Vascular Biology 2014 in Pacific Grove,
California, on October 22, 2014.
Dr. Pober received his M.D. and Ph.D. in 1977 from Yale,
having performed graduate research under the direction of
Lubert Stryer and Jack Strominger, themselves major figures in biochemistry and immunology, respectively. Dr.
Pober has remained a leader in the vascular biology field
for over 30 years. His important work in the early 1980s
demonstrated that cytokines of innate immunity (TNF and
IL-1) and of adaptive immunity (IFN-gamma and IL-4) act
on human endothelium to induce molecules that mediate interactions with circulating leukocytes including Class I and,
unexpectedly, Class II MHC molecules, leukocyte adhesion
molecules and chemokines. Based upon these discoveries,
Dr. Pober formulated and introduced the concept of endothelial activation. This concept is now a widely accepted
paradigm of inflammation, changing our view of the endothelium from a passive barrier to a central and active player
in inflammatory processes. In this respect, Dr. Pober’s work
clearly reaches the ideal of the Benditt Award as recognizing
“…an individual who has made an outstanding discovery
or developed a concept that has been seminal to our understanding of vascular biology or pathology.”
In addition to his influential work in vascular inflammation,
Dr. Pober’s laboratory was one of the first to clone a molecule (PDGF B) from endothelial cells, isolate Weibel-Palade bodies, and define mechanisms of secretion of von

October 30-November 3, 2016
www.ivbm2016.org

From technicians and postdocs to
faculty and surgeons Find your next job in the
NAVBO Career Center
Post your open positions in the
NAVBO Career Center
www.navbo.org/jobs

Dr. Pober will give his talk, “Lymphocyte Interactions with the
Vessel Wall” on October 22, 2014 at Vascular Biology 2014 in
Pacific Grove, CA (Monterey Peninsula).

Willebrand Factor. More recently, he has continued to
advance important concepts in vascular immunobiology as
evidenced by his work on the immunologic causation of
graft vasculopathy by cytokines such as IFN-gamma and the
generation of synthetic microvessels as a means to improve
blood flow. He also continues to make new and interesting
observations on how vascular cells may regulate adaptive
immune responses through antigen presentation.
In addition to his scholarship, he was both a founding member and former President of NAVBO (1997-1998) and has
served the scientific community on numerous editorial
boards and study sections. He founded the first interdepartmental program at Yale Medical School in 1991 and has assembled one of the preeminent vascular biology programs
in the country. In 2007, he initiated the Human Translational
Immunology Program and has continued to recruit and build
this important program at Yale to apply the discoveries of
immunology to immune modulated diseases in humans such
as transplant arteriopathy, diabetes and cancer. Dr. Pober is
widely regarded as an outstanding mentor, incredible intellect and invaluable colleague. Please join us at Asilomar to
honor Dr. Pober as he receives this well-deserved award in
October.

NAVBO gratefully acknowledges unrestricted educational grants
from the following organizations for Vascular Biology 2013:
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Tatiana Byzova named the Judah M. Folkman Award in Vascular Biology Recipient
William R. Huckle, Editor

present, rising in 2008 to the position of Staff (Full Professor
equivalent) in the Departments of Molecular Cardiology and
Cardiovascular Medicine and the Taussig Cancer Center.

Gold Level Supporters

Strategic Partner

Tatiana Byzova has made major contributions to our understanding of vascular biology and mechanisms of angiogenesis. Particularly noteworthy are her studies showing that:
crosstalk between VEGF/VEGFR and integrins depends on
their formation of a physical complex, that phosphorylation
regulates this interaction, and that this complex determines
their collective ability to regulate angiogenesis in vivo. In
addition, the work of her lab has indicated that different
isoforms of Akt activate cell-specific signaling pathways in
distinct cell types, including those leading to an angiogenic
response of endothelial cells.

Workshop Partner

In other studies, her lab has showed that the molecular pattern of end products of lipid oxidation, generated during inflammation, is recognized by TLR2 on endothelial cells. This
interaction leads to a previously-unrecognized VEGF-independent pathway of angiogenesis. Thus, she established
that, along with pathogen- and danger- associated molecular
patterns, TLRs sense and respond to oxidation-associated
molecular patterns, and TLRs can trigger the responses of
endothelial cells to support angiogenesis in vivo. These paradigm-shifting studies have been broadly publicized and are
likely to define new directions in angiogenesis research for
many years to come. Her research, in the words of one of her
nominators, “…epitomizes the spirit of Dr. Folkman.”

Event Partners
Dr. Byzova will give her talk, "Mechanisms of cellular integration
in vasculature," on October 22 at Vascular Biology 2014 in Pacific
Grove, CA (on the Monterey Peninsula).

The NAVBO Meritorious Awards Committee and Council announce with pleasure the selection of Tatiana Byzova,
Ph.D., as the recipient of the 2014 Judah Folkman Award in
Vascular Biology. This award recognizes outstanding contributions from vascular biologists who are at a mid-career
level (within fifteen years of their first faculty appointment).
Dr. Byzova is Vice-Chair, Department of Molecular Cardiology, and the Robert Canova Endowed Chair in Angiogenesis
Research in the Lerner Research Institute at the Cleveland
Clinic. She will present the Judah Folkman Award Lecture
during Vascular Biology 2014 in Pacific Grove, California,
on October 22, 2014.

Awards Supported by
Springer Junior Investigator Award

Judah Folkman Award in
Vascular Biology

F1000 Poster Awards

Dr. Byzova received her Ph.D. in Cell Biology in 1995 at
the Institute of Experimental Cardiology, National Cardiology Research Center, Moscow, Russia. In 1996, she began post-doctoral studies in the laboratory of Dr. Edward F.
Plow in Molecular Cardiology, Center for Thrombosis and
Vascular Biology at Lerner. There she has remained to the

In addition to attending to her own research interests, Dr.
Byzova has generously served her fellow vascular biologists
as a Councilor to NAVBO, helped to organize Vasculata in
Cleveland, and is the NAVBO liaison to the ATVB Council
of the AHA. Please join us at Asilomar for Vascular Biology
2014 to recognize Dr. Byzova’s contributions to our field.

Check out the contents of our new
Virtual Conference Bag
Informational literature is available
from our exhibitors, sponsors and
corporate members on the
NAVBO web site.
Take a look inside!

www.navbo.org/VB2014Bag
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Vascular Biology 2014

Download the App!!!

featuring

Mary C. Wallingford2014©

Developmental Vascular Biology
& Genetics Workshop VI
and

Vascular Inflammation Workshop
At Vascular Biology 2014, NAVBO will celebrate its 20th Anniversary!!
The meeting will deliver presentations of cutting-edge research findings in molecular
control of vascular development, cell signaling pathways in angiogenesis and lymphangiogenesis, mechanisms of patterning blood vessel growth and migration, immune cell
cross-talk with endothelium and with smooth muscle cell, genetics of vascular disease,
macrophage differentiation, immune function in disease, and haematopoiesis. This
unique cross-disciplinary meeting will examine the intersection of inflammation with
vascular development, genetics, vascular regeneration, angiogenesis, stem cell biology,
and vascular differentiation.
In addition, the Microcirculatory Society will co-sponsor symposia to showcase the
integration of microcirculation with developmental biology and inflammation. The HHT
Foundation International is sponsoring the symposium, Molecular Mechanisms Underlying the Vascular Disorder Hereditary Hemorrhagic Telangiectasia.
What to expect:
• Nineteen break-out sessions
• Three general sessions
• Travel awards and reduced registration for trainees
• “Publish and Flourish” (a career development session)
• Over fifty experts invited to present their most recent work
• Short talks from over forty selected abstracts
• Poster sessions
• Exhibit program
• Event app allowing you to build your own personal experience
• Networking opportunities during meals and receptions
• Beautiful location on the Monterey Peninsula
This conference is supported in part by:

October
19-23

Asilomar Conference
Grounds
Pacific Grove, CA

For iPhones, iPads and iPods

Scan the QR Code or go to the iTunes or Android stores and download “NAVBO Events”

Meeting at a Glance

Keynote Lectures:
Gerald Crabtree
Stanford University
Shaun R. Coughlin
University of California,
San Francisco
Organizers:
Brian Black, University of
California, San Francisco
Klaus Ley, La Jolla Institute
for Allergy and Immunology
Tanya Mayadas, Brigham
and Women’s Hospital
Brant Weinstein,
NICHD/NIH
Early bird registration:
August 15

Developmental Vascular
Biology and Genetics
Sunday,
October 19

OPENING SESSION

Monday,
October 20

LINEAGES AND PRECURSORS

Tuesday,
October 21

www.navbo.org/vb2014

Microcirculation

(Sponsored by the Microcirculatory Society)

GENE REGULATION

MORPHOGENESIS &
PATTERNING I & II

IMMUNE CELL CROSS-TALK WITH
INFLAMMATORY OXIDATIVE/NITROENDOTHELIUM:
SATIVE STRESS ON MICROVASCULAR
ROLE IN ANGIOGENESIS
RESPONSES IN VASCULAR DISEASE
VASCULAR CELLS AND
NEW PERSPECTIVES ON THE ROLES OF
HEMATOPOIESIS
LYMPHATICS IN INFLAMMATION
CAREER DEVELOPMENT: PUBLISH AND FLOURISH
Co-sponsored by the Vascular Pharmacology Journal
EXHIBITS AND POSTER SESSION 1
IMMUNE CELL CROSS TALK WITH
MOLECULAR AND CELLULAR DYNAMICS
SMOOTH MUSCLE CELLS (SMC)
OF ANGIOGENESIS
MOLECULAR MECHANISMS UNDERLYING THE VASCULAR DISORDER
HEREDITARY HEMORRHAGIC TELANGIECTASIA (HHT)
Co-sponsored by the HHT International Foundation

Meet one on one with Exhibitors from 4-6pm
Wednesday, MORPHOGENESIS &
October 22 PATTERNING III

EXHIBITS AND POSTER SESSION 2
MACROPHAGE DIFFERENTIATION

SIGNALING II
NAVBO MERITORIOUS AWARD PRESENTATION AND LECTURES
Jordan S. Pober, Yale University - Earl P. Benditt Award Recipient
Tatiana V. Byzova, Cleveland Clinic, Judah Folkman Award for Vascular Biology Recipient

NAVBO

18501 Kingshill Road
Germantown, MD 20874
(301) 760-7745 - info@navbo.org

Vascular Inflammation

Keynote Lectures by Gerald Crabtree (Stanford University) and Shaun Coughlin (University of California, San Francisco)

SIGNALING I

Look for late-breaking abstract
submission info on the web site
Guest Societies:

For Android devices

VASCULAR DISEASE
Thursday,
October 23

MODULATING IMMUNE FUNCTION IN
VASCULAR DISEASE
VASCULAR THERAPEUTICS
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Trends in Vascular Biology
NAVBO has been instrumental in advancing the legitimacy of vascular biology as perceived by biologists in general and by the biomedical research community specifically.
Conceived by Michael Gimbrone and Steve Schwartz and
created by an intrepid band of vascular devotees, NAVBO’s formation coincided with a practical goal of hosting
the first named “International Vascular Biology Meeting” in
Seattle, Washington in 1996. IVBM forerunners had pingponged more or less biennially between North America and
Europe since about 1980. The time seemed right not only for a
consistent signature event to define the emerging discipline
but for a North American organization in particular to advance vascular biology during the hiatuses between major
meetings. Great strides have been made and NAVBO members have contributed to virtually every major advance in
vascular biology since those early days: elsewhere in this
newsletter NAVBO Council members describe some of the
most important such achievements. The emergent discipline of vascular biology, in turn, has indelibly contributed to fundamental revolutions in biology and biomedicine.
This broader impact is well illustrated by tracing progress
in a topic central to the field, the definition of an “endothelial cell” and the essence of what it means to be a blood or
lymphatic vessel. These evolving concepts paralleled and in
some cases led revolutions in the way biologists think about
the fundamental “identity” of cells, tissues and organs.
The endothelial cell is the signature element that distinguishes blood vessels, with all their complexity, variability and
diversity from every other tissue. This seemed a straightforward concept as first formulated in textbooks of gross and
microscopic anatomy and histology and supported by empirical evidence from future NAVBO members that such cells
maintained recognizable features when cultured in vitro (1,
2): cells lining blood vascular spaces and containing their
contents were by definition, and would always be “endothelial” cells. However, subtle and dramatic revisions of this
definition threatened its simplicity and elegance. Subtlety
relates to the heterogeneity of vascular lining cells with a
common developmental origin from mesodermal precursors. This is mirrored in the NAVBO Council Newsletter
topic of arterio-venous fate specification and by the obvious
inclusion of cells lining lymphatic channels as essentially
endothelial in nature. More fundamental challenges to the
simple endothelial cell concept involve discoveries about
the developmental origins of vascular lining cells and the
functions they perform beyond “plumbing.”
It turns out that epithelial cells of various developmental origins and from various differentiated tissues can also assume
traditional “endothelial” locations, structures and functions.
Physiologically normal cells that accomplish this remarkable feat include vascular trophoblasts. During formation of
the placenta several types of trophoblasts derive from epithelial cells of the extraembryonic ectoderm. These cells are
clearly distinct in origin from mesodermally-derived fetal
and maternal endothelium that line the earliest corresponding placental and decidual blood spaces, respectively. However, later in development the syncytial trophoblast layer of
hemochorial placentae in humans and most rodents eventu-

David Milstone

ally assumes the anatomic position and functional attributes
required of the “endothelium” of the maternal blood space
at the site of vascular exchange with the fetus. This includes
providing an antithrombotic surface and a selectively permeable barrier. However, the absence of intercellular junctions
restricts the mechanisms of syncytial permeability to those
analogous to transcellular permeability in “traditional” endothelium: “intercellular” passage of fluid, macromolecules
and cells is by definition not possible. On the one hand this
represents an extreme example of organ-specific functional
differentiation comparable (although in some ways opposite) to the fenestrated endothelium of hepatic sinusoids, renal glomeruli and choroid plexus. It also achieves a “tight”
vascular barrier by a very different mechanism from that in
the brain. However, that it involves cells differentiated from
non-mesodermal precursors, and extraembryonic ones at
that, makes it appear an altogether different phenomenon.
In addition, the definition of endothelium is further blurred
by the process of “pseudovasculogenesis” in which invasive
and endovascular trophoblasts migrate to assume endothelial locations, patterns of gene expression and functions in
the maternal spiral arterioles that serve as vascular conduits
to the placental exchange interface (3-5). Perhaps the most
dramatic challenge to a unifying concept of endothelium occurs in the pathologic context when tumor cells of carcinomas (cancers of epithelium) acquire endothelial properties
and provide vascular support functions for malignant growth
(“vascular mimicry”) (6,7). This was reviewed in a previous
CTVB (September, 2011).
In addition to these challenges to their developmental origin, endothelial cells have “gone mainstream” as regulators
of differentiation in several other developmental contexts at
best faintly glimmered at NAVBO’s inception. Endothelial to mesenchymal transition (EndMT) can form cartilage
and bone (8) and the mesenchyme of cardiac valves (9,10).
Endothelium gives rise to adipocytes (11) and differentiates via hemogenic endothelium to hematopoietic stem cells
(12). Endothelium can even be induced to form induced pluripotent stem (iPS) cells (13) and through this intermediary
virtually any cell type of the body (although this property is
shared by many cell types (14)). Finally, endothelial cells
regulate development of other cells more broadly as important determinates of the “stem cell niche” for hematopoietic stem cells of bone marrow (15, 16) (the same is true for
trophoblast in placental hematopoiesis (17)), by supporting
differentiation of hepatic and pancreatic epithelium (18, 19)
as well as neurons (20) during embryogenesis and by modulating the differentiation of mature cells such as M2-like
macrophage (21).
The discoveries reviewed here highlight the irony that the
“endothelial cell,” which was first thought to be a modulated form of mesenchyme that simply contained blood and
prevented clotting, and that was one of the last members to
be granted status in the pantheon of “legitimate” cell types,
ultimately turned out to play a central role in blurring the
rigid boundaries previously thought to determine lineage
commitment and restrict plasticity during development of
all cell types. This is just one example of the broad impact of
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vascular biology in general and NAVBO in particular over
the past 20 years. The near ubiquity of blood and lymphatic
vessels brings these concepts to all tissues, organs and diseases and to most multicellular organisms. New discoveries
in vascular biology will certainly continue to shape progress
in biologic and biomedical research. A strong and responsive
NAVBO can be an important force to facilitate its members’
participation, maximize their impact and hasten the advancement of scientific knowledge and clinical applications.
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Faculty Position
Boston Children’s
Hospital
and
Harvard Medical
School

The Vascular Biology Program at Boston Children’s Hospital
is seeking applications for a tenure track faculty position at the
level of Assistant or Associate Professor. Applicants should have a
Ph.D. and/or M.D. degree, a track record of research excellence,
and a demonstrated ability to obtain extramural funding. The
successful candidate will be appointed at the appropriate
academic rank (Assistant or Associate Professor) in the Department
of Surgery, Harvard Medical School. Opportunities to collaborate with scientists and clinicians whose areas of expertise
extend from fundamental cellular and molecular mechanisms to
clinical and translational research in the field of vascular biology
will be available. Applicants whose primary interest is in vascular
biology and/or diseases which have a vascular component are
strongly encouraged to apply.
Interested applicants should forward their curriculum vitae and inquiries to:
Search Committee,Vascular Biology Program
c/o Ms. Wendy Foss
Karp Family Research Building, Room 12.129
Boston Children’s Hospital
300 Longwood Avenue
Boston, MA 02115
Boston Children’s Hospital is an Equal Opportunity Affirmative Action
Employer. Applications from qualified women and underrepresented
minorities are encouraged.
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Looking Back . . . and Looking to the Future
We contacted Past Presidents and asked them a few questions
about NAVBO: 1) What makes NAVBO special, 2) What
impact has NAVBO had on you, 3) What milestone(s) were
reached under your leadership, 4) What do you believe are
NAVBO’s accomplishments, and finally 5) What other goals
would you like to see NAVBO achieve. They were free to
address these questions or just give us their impressions.
Michael A. Gimbrone, Jr. (1994-1995)
It may seem like “only yesterday” since its birth at the Experimental Biology Meetings in April
1994, in Anaheim, but NAVBO
is now no longer a teenager! The
collaborative product of a grassroots planning effort involving
dozens of individuals, representative of a broad cross-section of
professional organizations and
societies, each sharing an interest
in the emerging field of vascular
biology—The North American
Vascular Biology Organization
definitely has come of age.
Tracing its intellectual origins, in the early 1970’s, to the
informal Blood Vessel Club gatherings at the old FASEB
Meetings in their original Atlantic City boardwalk venue,
NAVBO now provides important organizational infrastructure and a home-base for the burgeoning interdisciplinary
community in our field. From its initial sponsorship of the
IXth International Symposium on the Biology of Vascular
Cells, in Fall 1996, spearheaded by Steve Schwartz and Russell Ross, and their colleagues at the University of Washington, to the ongoing planning for the 19th IVBM in Boston,
in Fall 2016, NAVBO has assumed a major leadership role
in the international vascular biology community. Closer to
home, through creative educational initiatives, such as Vasculata, and its various free-standing as well as collaborative
meetings, NAVBO provides an evolving forum for the presentation of what’s new and interesting in our exciting field.
And, the NAVBO Newsletter & Website, through the tireless
support of Bernadette Englert, provides a timely forum for
communication and networking that benefits the breadth of
our community, especially our young trainee-colleagues.
NAVBO is special! Its robust constituency is truly interdisciplinary and broadly representative of basic, clinical and
translational scientists from academia and industry, and the
content of its meetings reflects the rapid pace of evolution of
the field of Vascular Biology. As I noted in my President’s
Message in 1994, “…no single professional organization, to
date, has provided a network for communication or representation of the interests of this diverse community.” Twenty
years later, NAVBO continues to fulfill the mission we collectively envisioned, and hopefully will continue to do so for
many years to come.

NAVBO Past Presidents

Stephen M. Schwartz, (1995-96)
Let’s be arrogant.
• Our phylum should be
renamed vasculata!
• Huge parts of human
disease, from cancer to
hypertension to dementia,
appear to be problems in
vascular biology.
In that spirit, let’s also be
arrogant about NAVBO. As
Mike Gimbrone remarks,
NAVBO is unique.

First, our field is very new. The idea of vascular biology as a
discipline arose in the 70s long after such established fields as
neurobiology or immunology. When we first began to meet
in Atlantic City in the 70s, we did not even realize that the
closed vascular system was the most remarkable property
of the phylum chordata ... what I would prefer to think of as
vasculata! Who would have imagined forty years ago that we
would learn that the progenitors of the blood, the white cells
and the immune system all arose as parts of the blood vessels?
Second, because the field was new, NAVBO had to work for
its existence against an establishment. Older people either
saw blood vessels as “plumbing” or as only relevant if we
could figure out why greasy hamburgers were important in
atherosclerosis. This older crew were opposed to meetings
where ideas like developmental biology of blood vessels
or the biochemistry of the endothelial cell surface could be
the center of interest. The idea that one meeting could be
relevant to tumor angiogenesis and plaque rupture did not
make sense to the establishment.
Faced with this kind of inertia, Mike and I worked together to create what we think is still a unique organization.
NAVBO is small. NAVBO’s leadership is designed to turn
over rapidly so as to continually infuse the field with new
people as willing to change paradigms as those folks in that
room in Atlantic City were when vascular biology began.
Fortunately, we benefited from the willingness of two
established investigators, Ramzi Cotran and Ted Spaet to
bring us young folks together in that room in Atlantic City.
I still remember the excitement in the 70s when Eric Jaffe
first made the biochemistry of endothelium possible by presenting reproducible and practical techniques for culturing
and identifying endothelial cells. Over the years, NAVBO
and its members have helped stimulate entire new fields of
biology including major changes in the way we think about
inflammation, developmental biology, cancer, vascular immunology, and now stem cell biology.
Despite all this, it amazes me that so little has been done to
bring vascular biology to the study of organs. Outside of
wonderful work understanding the vasculature of the heart,
there are amazing frontiers and clinical opportunities in the
brain, kidneys, liver, gut, endocrine organs ...a lot to do!

Volume 20
Jordan Pober (1997-1998)
The International Vascular
Biology Meetings began as
a specialized endothelial cell
meeting held in Cold Spring Harbor in 1980, Cambridge, UK, in
1982 and Cambridge, MA (the
first one I attended) in 1984. The
endothelial meeting thereafter
was held biannually, alternating between Europe and North
America, while gradually broadening its scope to the whole of
vascular biology. NAVBO was
founded in 1994, in part, to be a permanent North American
host for the IVBM, working with various local organizing
committees who would actually run the meeting. The first
such meeting was held in Seattle in 1996. However, from
the start, it was appreciated that this was too narrow a role.
Aside from the IVBM, vascular biologists typically met at
multiple different venues, such as ATVB, Experimental Biology, or the Microcirculatory Society, but not together. This
fragmentation was clearly undesirable as we (vascular biologists) often had more in common with each other than other
members of the societies with whom we met. As the fourth
NAVBO president, my emphasis was focused on creating an
annual national vascular biology meeting, alternating with
different partners, that would bring North American vascular
biologists together at least once a year. Unfortunately, sharing meeting revenue proved to be financially unsustainable
and eventually led to the current workshop format. While
the workshops have been vibrant and valuable, I regret the
passing of the more broadly based NAVBO meeting.
Gary Owens (1998-1999)
In addition to providing a forum
for scientific interaction, which
I consider its primary mission, it
has allowed vascular biologists
from throughout North America to have formal representation
and a voice with the international
vascular biology community. This
has been important for organizing
the IVBM meetings, representing
our discipline with funding agencies, and building a sense of community among diverse groups that work on some aspect of
vascular biology.
At the time I was president, NAVBO was still struggling to
establish its identity and to distinguish itself from the primary entities that had previously included at least part of
the vascular biology community as part of their constituency including the American Physiological Society (APS),
the American Society for Investigative Pathology (ASIP),
American Society for Pharmacology and Experimental Therapeutics, (all met within Experimental Biology (EB)), and
the American Heart Association’s Council on Arteriosclerosis, Thrombosis and Vascular Biology (ATVB). Up until
that year, we had separated from EB and held joint meetings
with the ATVB in 1997 and 1998 just prior to EB and in the
same city but this had several negatives. First, our identity
was lost in the setting of the huge AHA presence. Second,
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it was threatening to further erode our interactions with our
historical roots in the EB societies. As such, we elected to
be a guest “society” at the EB meeting that year with our
own program in addition to jointly sponsoring sessions with
other EB societies including ASIP and APS. We also elected
to have the ATVB be a partner in this with the idea that all
our major previous relationships be unified under one Spring
meeting, however, the triad partnership with NAVBO, EB
and ATVB was not to be. Although party to much of the
original planning, the ATVB was not able to accept our invitation to co-sponsor this meeting. The end result was:
1) Although the meeting itself was a scientific success and
we were able to hold a fairly independent meeting, financially it was not sustainable and it did not strengthen our
identity.
2) It was clear that the ATVB, EB, and NAVBO triad was
not going to work for multiple reasons (political, financial,
administrative, etc).
3) We then met with only the ATVB from 2000 through
2002 but in 2003 rejoined EB. Subsequently, we (NAVBO) made the decision that we needed to have independent
activities (specialized workshops began in 2004) and finally
a major meeting we could call our own (VB in the Fall began
in 2011) to establish and maintain our identity. I think this
has worked well for NAVBO.
In spite of multiple efforts, we still have not really gotten
all areas of vascular biology to participate fully in NAVBO.
However, in 2013, I was happy to see inclusion of sessions
sponsored by the Microcirculatory Society. These individuals bring a valuable perspective to areas that are well represented in NAVBO including angiogenesis, and vascular
development. A good example of valuable expertise that had
been missing from NAVBO includes microvascular function, diffusional exchange, microfluidics, hemodynamics,
arteriogenesis, vascular network remodeling, etc.
Alexander Clowes (2001-2002)
As per a phone conversation:
Dr. Clowes recalls talking with
Michael Gimbrone, Stephen
Schwartz and Elizabeth Nabel
when NAVBO was still just an
idea. This idea was exciting to
him because the mission would
be to include everyone and anyone interested in vascular biology no matter what discipline they
found themselves in, whether it
be physiology or embryology,
etc.
NAVBO has continued to fulfill its purpose for Dr. Clowes.
As a vascular surgeon, his main focus lies in vascular injury and repair, however, it is his interactions with vascular
embryologists that allow him to apply the ideas of growth
control and smooth muscle cells to reconstruction of the
adult vasculature. PDGF and elastin have been of particular
interest to him.
When he was President, the meeting was held with the ATVB
in Salt Lake City, UT. His goal as President was to continue
the cross-talk amongst scientists from various disciplines.
Continues on page 20
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Advances in Vascular Biology On the occasion of the 20th Anniversary of NAVBO’s
founding, we look back at a few accomplishments in
the field of Vascular Biology.
Each topic will be highlighted in an upcoming issue of the NAVBO
NewsBEAT and online and will include references and images.

Discovery of Vascular Permeability Factor
Vascular Endothelial Growth Factor:
Dvorak Laboratory
(Contributed by Tatiana Byzova)
In 1983, the Dvorak lab at Beth Israel Hospital reported a
protein secreted by a number of guinea pig and rat tumor
cells that strikingly increased the permeability of vascular
endothelium to plasma proteins and other circulating macromolecules. They purified this vascular permeability factor
(VPF) to homogeneity, assessing column fractions with the
Miles assay; established its molecular weight; demonstrated
that it was unrelated to mast cell degranulation and distinct
from histamine and other common permeability factors; and
that it did not induce endothelial cell damage or cellular inflammation. They raised a neutralizing antibody against it
that prevented the accumulation of tumor ascites fluid. Later
they showed that this VPF was highly conserved, being expressed by a number of human and rodent tumor cell lines
and selectively by non-tumor cells such as in the eye and
in kidney podocytes which regulate glomerular permeability. They sequenced its N-terminus to facilitate cloning by
their colleagues at the Monsanto company. They demonstrated that this same factor, now renamed VEGF, was overexpressed in healing wounds (“Tumors are wounds that do
not heal”) and in chronic inflammation. They showed that an
important consequence of VPF-induced vascular permeability was leakage of plasma fibrinogen and its extravascular
conversion to fibrin. Thus, VPF/VEGF initiates a series of
events that is common to tumors, wounds, and chronic inflammation and leads to angiogenesis and stroma formation.
It would seem, therefore, that tumors preempt the wound
healing/chronic inflammatory responses for their nefarious
purposes of inducing angiogenesis and stroma formation.
Discovery of Vascular Permeability Factor
Vascular Endothelial Growth Factor:
Ferrara Laboratory
(Contributed by Victoria Bautch)
Ferrara and colleagues published their first characterization
of vascular endothelial growth factor (VEGF) in 1989, describing purification of the protein and cloning of the gene for
a growth factor that induced angiogenesis in vivo. Follow up
papers provided a detailed biochemical characterization of
the pathway, with identification of VEGF isoforms, domain
analysis with antibodies, the identification of high affinity
receptors in collaboration with LT Williams group, and crystallization of receptor binding domains in VEGF. The role of
VEGF in tumor development was hinted at by the finding,
in collaboration with the Folkman group, that conditioned

medium from tumor cells contained VEGF, and the development of blocking antibodies that suppressed tumor growth
in vivo confirmed that VEGF-mediated tumor angiogenesis
was important for tumor progression, spawning clinical trials and anti-VEGF tumor therapy. In 1995, in collaboration
with the King and Smith groups, the Ferrara group showed
that soluble VEGF-receptor chimeric proteins blocked retinal neovascularization, setting the stage for “VEGF trap”
types of drugs and presaging the strong clinical efficacy of
these drugs in wet macular degeneration. In 1996 Ferrara et
al and Peter Carmeliet’s group each published the first genetic deletion of VEGF-A, and showed heterozygous embryonic lethality with targeted inactivation, suggesting that VEGF
dosage is critical to developmental blood vessel formation.
Thus this group over the years provided initial observations,
critical basic science and animal models, and finally clinical
tools for manipulation of VEGF signaling in disease.
Discovery of Protease-activated Receptors
(Contributed by Peter Libby)
Dr. Shaun Coughlin characterized around 1990 of the structure of a thrombin receptor from a megakaryocytic cell line
that yielded results reaching far beyond descriptive molecular biology. The receptor structure that Dr. Coughlin deduced suggested a novel mechanism for signal transduction
requiring proteolytic modification of a cell surface receptor
by its ligand. Dr. Coughlin’s discovery immediately indicated possible strategies for modulating thrombin’s effects
with peptide antagonists of the binding site uncovered by
thrombin-mediated proteolysis of the receptor’s external
domain. This discovery furnished the prototype for an entirely new type of transmembrane signaling and paved the
way for subsequent recognition of several additional receptors that employ a similar strategy. Subsequent work from
Dr. Coughlin’s lab and from those following in the wake of
his seminal discovery has established that the “protease-activated receptors (PARs) constitute a new structurally-related
and chromosomally clustered family. This work has defined
how these family members cooperate in platelet activation
and in other functions. The “tethered ligand” mechanism
created a growth industry of great significance in vascular
biology, hematology, and receptor biology in general. Work
with genetically-modified animals showed that PAR signaling participates not only in thrombin action and hemostasis, but also in development. The discovery of PARs led to
the development of a drug, Vorapaxar, that blocks PAR1. A
large-scale clinical trial (TRA2P) showed that this drug can
reduce recurrent cardiovascular events in patients with coronary or peripheral arterial atherosclerosis and led to the FDA
approval of this drug in 2014. Thus, the discovery of PARs
enabled the development of a new drug class that has already
been validated and will be marketed to help improve patient
outcomes, serving as a shining example of basic vascular
biology leading to a novel medical advance.
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Mechanotransduction
(Contributed by Martin Schwartz)
The importance of mechanical factors in guiding the remodeling of the vasculature was appreciated as early as the
1880’s, while the pioneering work of Caro and Glagov in the
1960s-80’s identified the link between low and disturbed fluid shear stress and atherosclerosis. Research over the past 20
years, including significant contributions by NAVBO members, has led to major insights into the role of shear stress in
development of the vasculature, the molecular mechanisms
by which cells sense fluid flow and wall stretch, and how
these factors play out in both normal physiology and vascular pathology. When we consider that the primary function
of the vasculature, delivering blood to the tissues, is essentially mechanical, the extent to which mechanotransduction
has infiltrated every area of vascular biology comes as no
surprise.
Stem and Progenitor Cells
(Contributed by Karen Hirschi)
Within the last two decades, the field of stem cell biology
has sky-rocketed, fueled by fundamental discoveries of adult
tissue-resident stem and progenitor cells, human embryonic
stem cells and induced pluripotent stem cells, for which the
2012 Nobel Prize in Medicine was awarded. Vascular biologists have made tremendous contributions with the identification and isolation of progenitors from the adult vasculature, as well as other sources including adipose, blood and
bone marrow, all of which have been advanced as a basis
for clinical therapies. Another major accomplishment has
been the development of robust methodologies to generate,
de novo, human vascular cell types from autologous pluripotent stem cells for basic research and disease modeling, as
well as tissue engineering and regenerative medicine applications. Although studies of stem/progenitor cells have not
been without controversy, the irrefutable work being done,
the significant advances being made, and the potential for
novel clinical therapies will undoubtedly continue to propel
this field forward at a very fast pace.

Arteriovenous Fate Specification
(Contributed by Ondine Cleaver)
Endothelial cells lining both arteries and veins originate
from mesoderm-derived angioblasts during embryonic development. While sharing a common origin, arteries and
veins display distinct cellular and transcriptional features
and functions. Although, as demonstrated in blood flow alteration experiments in chick, endothelial cells retain some
plasticity in arteriovenous (AV) fate, AV specification is
primarily thought to depend on intrinsic cellular programs
driven by Notch and Wnt/beta-catenin pathways. Arterial fate has been shown to depend on coordination of Sonic
Hedgehog and Vascular Endothelial Growth Factor (VEGF)
signaling, resulting in upregulation of downstream transcriptional programs, including those modulated by Hey2.
Dysregulation of Notch signaling is associated with arteriovenous malformations (AVMs) and other vascular disorders.
Understanding the genetic underpinnings of AV fate in the
vasculature will be vital to developing effective therapies for
vascular pathologies and congenital disorders.
Tip/Stalk Cell Differentiation During Angiogenesis
(Contributed by Jan Kitajewski and Anne Eichmann)
Vascular biologists had described vascular tip cells, which
were subsequently defined as endothelial cells with protruding filopodia situated at the tip of a vascular sprout and adjacent to an endothelial “stalk” cell. In the mid 2000s, Notch
signaling was discovered as the key regulatory pathway for
tip-stalk cell fate determination during sprouting angiogenesis. The Notch ligand DLL4 in the tip cell activated Notch
in stalk cells, which in turn regulated VEGF receptor expression to prevent new sprout formation. This proved to be
a uniform process during both developmental and pathological angiogenesis. Based upon this discovery, preclinical assessment of therapeutic targeting of DLL4 in tumor vasculature established that DLL4 blockade leads to an excess of tip
cells, providing a new means for preventing blood delivery
to tumors.

Cardiovascular Inflammation and Remodeling - Meeting in Review

Continues on page 22

Jeffrey Bender
The Fourth Annual Yale-Cardiovascular Research Center-NAVBO Symposium
was held at the Yale-Omni Hotel in New Haven, Connecticut, May 8-10. The
meeting focus was “Cardiovascular Inflammation and Remodeling.” It was a
highly successful event, with 175 attendees, bridging basic, translational and
clinical science. There were individual sessions on vascular malformation and
aneurysm, atherosclerosis, hypertension, pulmonary hypertension, endothelial-mesenchymal transition, leukocyte-endothelial cell interactions, and metabolism. Each session included not only presentations by invited, established faculty
scientists from institutions throughout North America, but by at least one chosen
abstract presenter as well. Highlights of the meeting included the Keynote Lecture, given by Hal Dietz from Johns Hopkins, entitled “Found in Translation:
New Insights into the Pathogenesis and Treatment of Marfan Syndrome and ReDr. Hal Dietz, Johns Hopkins University, gives the lated Disorders.” Another highlight was the presentation of the First Annual CaKeynote Lecture, “Found in Translation: New Insights labresi Prize in Cardiovascular Science, awarded to Zolt Arany, from the Beth
Israel-Deaconess Medical Center at Harvard, with his lecture entitled “Travels
into the Pathogenesis and Treatment of Marfan
with PGC-1alpha.” A large amount of cutting edge, unpublished science was
Syndrome and Related Disorders,” on May 8, 2014
presented and discussed, within each session, fitting the model of successful,
at this second jointly sponsored Yale-NAVBO
relatively small and focused scientific meetings.
meeting.
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Member News
William R. Huckle, Editor
Dr. Wang Min, Professor
of Pathology at Yale University, is recognized for
his mentorship of Lingfeng Qin, recipient of
the 2014 Parmley Prize
awarded by the Journal of
American College of Cardiology for the journal’s
outstanding manuscript by
a young investigator. The
paper, “SOCS1 prevents
graft arteriosclerosis by
preserving endothelial cell
function,” was published
in January 2014 accompanied by an editorial comment by Roel A. de Weger. Dr. Qin, an Associate Research
Scientist in Surgery, concludes that SOCS1 prevents GA
progression by preserving endothelial function and attenuating cytokine-induced adhesion molecule expression in vascular endothelium.
Hearty congratulations to Juan
Melero-Martin, Ph.D., Assistant
Professor in the Department of
Cardiac Surgery at Boston Children’s Hospital, Harvard Medical
School, who recently received the
2014 Bayer Hemophilia Award
(Early Career Investigator Award)
for his work on “Bioengineering
vascular networks for Factor VIII
delivery with induced pluripotent stem cell-derived cells from
hemophilic patients.” The award
represents a unique effort to supporting innovative research and educational initiatives that
benefit people with hemophilia around the world. Dr. Melero-Martin’s lab specializes in the biology and therapeutic
potential of human endothelial colony-forming cells. You
can read more about his research at www.childrenshospital.
org/research-and-innovation/research-labs/melero-martin-laboratory.
Obituaries
Peter J. Del Vecchio, Ph.D.,Chief Scientist at VEC Technologies in Rensselaer, New York, passed away on June 9,
2014. Dr. Del Vecchio had a long-standing interest in the
biology and pathophysiology of the endothelial cell. This
interest is reflected in the development of the techniques to
examine the mechanism of endothelial biology, beginning
with isolation of microvascular endothelial cells and evolving into the development of an in vitro system to examine
the mechanisms of transport through the endothelial monolayer in normal and pathological conditions.

Peter received his Ph.D. from
Fordham University. He did
three years of post-doctoral
work at W. Alton Jones Cell
Science Center in Lake Placid, NY, and a final year at the
University of Miami in Dr.
Una Ryan’s laboratory. Peter
returned to the W. Alton Jones
CSC from 1979 to 1983 for
his first facility position. He
enjoyed his time in northern
New York and was known to
disappear in the afternoon for
hours, only to be seen on the
cross-country ski trails in the
Adirondacks. Peter would return to the laboratory and work Dr. Del Vecchio with granddaughter
into the evening with a warm glow on his cheeks.
Peter moved downstate to take a position at Albany Medical
College about two hours south. He remained there as a Professor from 1983 to 1996 in the Ophthalmology, Physiology, and Cell Biology Departments. He ran the Cell Biology
Core Facility for many years, providing endothelial cells for
the college. He was described as the “pioneer” of endothelial cells by many of his colleagues. Among Peter’s accomplishments are authorship on over 40 peer-reviewed articles,
receipt of NIH grants, including two SBIRs, contribution of
Calf Pulmonary Artery Endothelial Cells (CCL-209) to The
American Type Culture Collection, Board Membership at
the Albany Research Institute (1993-current), and as a reviewer for top-tier journals and funding agencies.
After leaving Albany Medical College, Peter crossed the
river and joined VEC Technologies, Inc. (VTI) in Rensselaer as the Chief Scientist in 1996, remaining there until his
death. Beyond his scientific achievements, he was funny, a
storyteller, a writer, a teacher and a person of great character.
Peter was involved with endothelial research for over 40
years. He brought new ideas, isolation techniques and the
“re” into “research” at weekly group meetings.
The scientific community and NAVBO have suffered a loss
with the passing of Peter J. Del Vecchio. He will be missed
by many, especially by his colleagues at VTI. His laboratory
chair has been retired. There is a plaque on the back that
reads, “The Thinking Chair— ‘My hand is the extension of
the thinking process - the creative process.’ Tadao Ando”
(Contributed by Jolene Clarke)
A dear friend and colleague W. Scott Argraves passed away
in Charleston, South Carolina, on May 11, 2014. Originally
from Shelton, Connecticut, Scott received his undergraduate and Ph.D. degrees from the University of Connecticut.
As a graduate student, he pioneered molecular biological
studies of extracellular matrix proteins during the process of
embryonic chicken limb development. He then went to do a
highly productive postdoctoral fellowship in the laboratory
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of Erkki Ruoslahti at the Sanford-Burnham Medical Research Institute in La Jolla, CA. Scott’s work at this time
period was groundbreaking, involving key studies on purification and cloning of matrix receptors such as the fibronectin receptors, which were shown to be alpha and beta subunits of integrins. These early molecular studies on integrins
and cell adhesion provided critical insights into how cells
behave collectively in normal and disease states. Scott was
recruited to establish his independent laboratory in the Biochemistry Department of the Holland Laboratories, American Red Cross, Rockville, Maryland in 1988. At this phase
of his scientific career, he discovered Fibulin, an important extracellular matrix protein, and also collaborated with
Dudley Strickland in purification and cloning of low density receptor-like protein (LRP), which they initially cloned
as an alpha-2 macroglobulin receptor. A very productive
period ensued following this discovery, which included
identification of several important ligands for the LRP and
the related receptor Megalin, as well as implication of this
endocytic pathway in a number of development, physiological and pathological processes such as inflammation,
atherosclerosis and Alzheimer’s disease. It was also at the

Holland laboratory that he met the love of his life, Kelley.
He and Kelley moved to the Medical University of South
Carolina (MUSC) in 1995 where Scott was rapidly promoted to full Professor. It is also in Charleston where Scott
and Kelley raised two wonderful daughters, news of whom
Scott was so proud to share with his colleagues. His joy as
a father was palpable every time I saw him. He continued
his highly productive and distinguished career in MUSC,
contributing novel findings in the areas of matrix biology,
developmental biology, cell signaling and HDL biology. He
and Kelley made a great team both at home and in the lab.
Their warmth and hospitality to friends and colleagues were
extraordinary and made my trips to Charleston all the more
memorable and special. Scott will be remembered not only
for his seminal scientific contributions but also for his infectious enthusiasm, energy, warmth and generosity. He was
truly a special human being and a scientist. His passing is
truly a major loss to the vascular biology community.
(Contributed by Tim Hla)
Dr. Brian Russell Duling, loving husband, father, grandfather, brother, scientist, teacher and mentor, passed away
peacefully on Christmas Eve 2013. His wife Marilyn,
daughters Kendra, Shannon, Erin, his sister Carol, his three
sons-in-law and six grandchildren will carry on his spirit,
love of life, and drive for greatness and adventure. Dr. Duling was an internationally renowned scientist who enjoyed a
45 year career as a physiologist at the University of Virginia.

He dedicated his life to teaching and
research and believed that science
was not just a job, it was a lifestyle.
Dr. Duling received his Ph.D. in
physiology from the University of
Iowa in 1967. After a post-doctoral
fellowship with Dr. Robert M. Berne,
he began his career at UVA in 1968
as an instructor of physiology. In the
years following he served in a variety
of capacities within the University, including acting Chair (1980) and Vice-Chair (1984-1991) of
the Department of Physiology, founding director of the Robert M. Berne Cardiovascular Research Center (1992-2002),
Robert M. Berne Chair (1992-2011), and Associate Dean for
Graduate Studies (2008-2010). Dr. Duling was a world-class
cardiovascular scientist at the University for several decades. With the use of the microscope in the investigation of
the small blood vessels that control blood flow, his laboratory established a co-culture system of endothelial and smooth
muscle cells that allowed elucidation of the vital interactions
that occur between these two cell types. This novel research
has had important implications for our overall understanding
of the cardiovascular system, as well as associated problems
such as hypertension. His classroom activities included the
teaching of renal, cardiovascular, and respiratory physiology
to medical students, and a variety of graduate courses on the
microcirculation and on vascular biology.
Dr. Duling was honored over the years with a number of
prestigious awards—both for teaching and research—including the Robert Bennett Bean Teaching Award, the Philip
Dow Award, the Philip Bard Award, the AHA Brown Award,
the Eugene Landis Award, the Wiggers Award, an NIH
MERIT Award, the Abbott and Malpighi Awards from the
European Society for Microcirculation, the UVA Medical
Student Teaching Award, UVA’s Academy of Distinguished
Educators Award, the Zweifach Award, APS’s Mentor of
the Year Award, and UVA’s Distinguished Scientist Award.
He also served as president of the Microcirculatory Society
and the American Physiological Society and has provided
countless invited lectures and research fellowships. Dr. Duling was continuously funded by the National Institutes of
Health throughout his career and brought in tens of millions
of dollars in research support to UVA. He published 137
peer-reviewed papers plus numerous chapters and reviews
during his illustrious career, many of which are highly cited. Some of Dr. Duling’s early, groundbreaking work in the
field is still being cited today, more than forty years after
publication.
A scientific and personal meeting was held in his honor at
the University of Virginia on June 27 and 28.
Brian believed that you should let your deeds speak for
themselves. He never needed an amplifier to demonstrate
his very full and meaningful life. His outgoing personality,
drive, and dedication will be fondly remembered and his research legacy will never be forgotten.
(Contributed by Gary Owens)
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President’s Message - Continued from page 1

Washington in Seattle, was webcast to other institutions,
which increased the number of trainees able to take advantage of this outstanding educational opportunity. If you are
interested in hosting a “Virtual Vasculata” in 2015 at your institution, please contact Bernadette for details. Also, starting
with our annual meeting in October, we will have available
an iPhone/iPad/Android App that will allow you to personalize your meeting schedule, connect with fellow attendees,
take notes and much more. Several Council members testdrove this App, and found it to be helpful and easy to use,
even for the not-so-tech-savvy, so we hope you find it to be
beneficial. In addition, we will be continuing to encourage
host institution-NAVBO joint meetings, such as the previous Yale-NAVBO meetings. Establishing new institutional
alignments will broaden the education and networking of
our members because it will enable them to participate in
meetings on specialized topics that were previously limited to only affiliates of the host university. Institutions that
make their internal conferences available to our membership
will not only benefit from their active participation, but also
benefit from NAVBO’s broad advertisement of the meeting.
So, we hope more institutions will take advantage of this
win-win situation in the upcoming year.
Another important meeting on the horizon is the 19th International Vascular Biology Meeting (IVBM 2016) that will
be held in the vibrant city of Boston. Although NAVBO
has always actively participated in the IVBM meetings, this
is the first time that we will be THE sponsor of IVBM, so
we hope that you all can participate and enjoy scientific exchanges with vascular biologists from all over the world. An
exciting program that covers all major areas of vascular biology research and clinical application is coming together
under the leadership of the IVBM 2016 Steering Committee: Michael Simons (Chair), Yale University; William Aird,
Harvard Medical School; Anne Eichmann, Yale University;
Tanya Mayadas, Harvard Medical School; Kenneth Walsh,
Boston University. More details will be made available in
upcoming Newsletters.

Fundraising is an important aspect of all of our
NAVBO-sponsored meetings, and although NAVBO is in
stable financial position despite a tough economic climate,
we need to continue to work hard to not only cover our meeting costs and maintain financial stability, but to generate reserves to support new initiatives. In the past several years,
it has been very difficult for all organizations to raise funds
from federal grants and private industries. Therefore, it is
increasingly important for all of us to broaden the awareness
of the importance of vascular biology in many aspects of
clinical medicine. Toward this effort, we need to continue to talk with private foundations interested in treatments
for specific disorders, as well as with biotech companies
interested in development of new therapeutics, to make them
aware of the outstanding, relevant work that we are doing
and encourage their support of our research endeavors. We
are also always open to new fundraising ideas and exploring
untapped resources, so please share any ideas with us. Continued member contributions to our organization are also
encouraged, and to facilitate this we are adding a “donate
now” option for individuals that register for our meetings
online. Members can choose to contribute to Travel Awards
to the IVBM, Vasculata Scholarships or other NAVBO-sponsored activities, and no contribution is too small!
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Finally, I would like to encourage all of you to help with the
recruitment of new NAVBO members, which will add depth
and diversity to our organization, enable continued evolution of our perspectives and ideas, and ensure our continued
growth. Please encourage your colleagues and trainees to
join our outstanding organization and contribute to its development, as I hope you will.
Looking forward to working with all of you during this
exciting year for NAVBO!
Karen Hirschi
NAVBO President
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A highlight of his presidency was presenting the Earl P. Benditt award to Michael Gimbrone, Jr., his good friend and
NAVBO co-founder. Dr. Gimbrone’s presentation on shear
regulated genes elucidated the interface between hemodynamics and the biology of the endothelial cell; a perfect example of the cross-disciplinary nature of NAVBO.

The idea of “workshops” was generated while I was on the
council (membership committee) and continued to take
shape while I was there. I worked hard to convince other
members (previous leadership) that workshops were a good
idea and an important step forward that we had to take.

While I was president, we initiated the monthly Publication
He would like to see NAVBO continue to attract young in- Alerts. This has now reshaped into a very nice publication. I
vestigators to the field of vascular biology. In addition, he am proud of the idea. My lab benefits from it tremendously.
would like to see NAVBO incorporate more applied vascular
biology to its programs.
The publications are GREAT and have really improved
throughout the years. The workshops are also GREAT and
William Muller (2004-2005)
the connection that NAVBO has with its membership is
NAVBO brings together scien- rather unique - thanks to Bernadette!! Everyone knows her
tists from different disciplines and this makes our community feel like they can reach the
that share a common interest leadership.
in vascular biology. The approaches are different; the dis- Increase visibility in a more meaningful way (Washington).
eases and processes studied are For the future: Develop a series of books in vascular biology
different; even the vasculature - Development, Physiology, Molecular, etc.; Provide stanwe study is different. Howev- dards in vascular techniques for our scientific community;
er, by coming together there is Increase philanthropic activities and support research
cross-fertilization that would (grants!)
not be achievable otherwise,
as well as the excitement that Mark Majesky (2008-2009)
comes from being exposed to a During my term as President, we esfield that you never even knew existed. Where else but tablished the Judah Folkman Award in
NAVBO would you have a meeting where those studying Vascular Biology to honor the memodevelopmental biology, TLR signaling, lymphangiogenesis, ry of a truly inspirational pioneer in
tumor metastasis, atherosclerosis, obesity, and extracellular vascular biology. The first recipient
matrix come together?
of the award was Luisa Iruela-Arispe.
Mrs. Folkman attended the award cerNAVBO membership has kept me in touch with people in emony which was held in New Orledifferent fields with the common thread of vascular biology. ans in 2009.
I would probably have lost touch with these folks if not for
NAVBO. However, if I have a question about something
in their field, I feel that I can call them with questions like Brant Weinstein (2009-2010)
calling an old friend.
Congratulations to the North American Vascular Biology Organization
NAVBO reached its 10th anniversary under my leadership.
on twenty years of outstanding serWe also sponsored a very successful IVBM in Toronto.
vice to the vascular biology community! NAVBO is a truly unique and
For the future: I would love to see NAVBO reunite, at least
special resource for all of us. For
for meetings, with ASIP. The science was so much richmore than two decades it has served
er when we were all together (along with AAI). ASIP is
as the nexus for a diverse communistarting to have standalone meetings apart from FASEB. If
ty of scientists working in vascular
these are successful, a joint meeting with NAVBO would
biology. NAVBO is in many ways
be something to consider. It would still be small and vasthe glue that holds this community
cular-focused, but would draw a new crowd for even better
together, providing a forum for incross-pollination.
vestigators working in widely different vascular biology disciplines, using a variety of different
Luisa Iruela-Arispe (2006-2007)
models and tools, to interact and collaborate. I think it is
NAVBO provides a forum to also worth noting that NAVBO meetings have consistentfacilitate connections/interactions ly provided a very important venue for trainees and junior
between members of the vascular investigators to present their research work, providing a
biology community.
welcoming environment and giving many of them speaking
opportunities not as readily available in other meetings and
NAVBO has been an outstanding conferences.
society for my trainees in multiple ways. More than any society For me personally, NAVBO has been an important ongoing
they feel connected to NAVBO and presence throughout my career as an independent scientist.
look forward to the workshops and
Continues on page 22
newsletters.
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Barrier Function

Cell Invasion

Thrombin

Epithelial cells and endothelial cells regulate the passage of molecules across cell
layers. Diseases, especially vascular disease,
occur when regulation is impaired. Passage
of molecules across an endothelial or
epithelial cell layer occurs in two ways;
actively by transport through the cell or
passively by diffusion in the para-cellular
space. ECIS® measurements at frequencies
below 5kHz are highly sensitive to changes
in the barrier function. ECIS® has been used
to demonstrate the effects of many regulating molecules including VEGF, thrombin,
TNFalpha, and sphingosine-1-phosphate.
Data derived from Birukova, A. et at., 2004
FASEB J. 18:1879

Cell Migration
High Field Pulse

Applied BioPhysics

By quantifying cell
HepG2 cells
behavior, ECIS® can
give new insight into
how invasive cells
and pathogens cross
endothelial and
epithelial monolayers.
By simultaneously
monitoring both
barrier function and
cell viability, ECIS®
can distinguish
between transmigration mechanisms that
leave the monolayer
intact from those that disrupt the cell layer. Published examples
include metastatic cell and leukocyte trans-endothelial migration
as well as the migration of pathogens such as yeast, anthrax,
streptococcus, plasmodium, trypanosomes, and spirochetes. Data
from Saxena, N.K. et al., 2007, Cancer Res. 67:2497.
Operating in elevated field
mode used for electroporation, ECIS® instruments
apply a high electric field
for several seconds causing
cell death. The ECIS®
wound is precisely defined,
as it includes only those
cells on the electrode.
Additionally, the ECM
protein coating is not
scraped off and is unaffected by the current. Data
from Keese, C.R., et al., 2004
PNAS 101:1554.

Scanning electron micrographs of the
ECIS® electrode at time points just prior
to (A), just after (B), 4 hours after (C), and
8 hours after (D) the application of a high
field pulse across the ECIS® electrodes.
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I began to get more deeply involved with NAVBO in 2002
when Luisa Iruela-Arispe recruited me to help her on the
NAVBO membership committee. NAVBO had substantially
fewer members then than it does now, and Luisa and I set
about brainstorming to think about ways to try to increase its
membership base. We hatched the idea of having NAVBO
sponsor workshops on “underserved” topics in vascular biology as a way to draw new people into the society. We both
thought Developmental Vascular Biology would be a great
area for a new workshop, since it seemed to us that it was
an up-and-coming area of scientific research that was not
yet well represented in other meetings and conferences. The
rest, as they say, is history. Luisa and I organized the first
DVB workshop in 2004 and it has been very successfully
repeated every two years ever since – this Fall will be its
sixth iteration! The success of the DVB workshops spurred
the creation of additional NAVBO workshops, added successively to the NAVBO roster in the ensuing years. Pairs
of workshops have since been combined into the highly regarded NAVBO annual Vascular Biology meetings that we
all enjoy attending. Well-crafted, interactive, and engaging
conferences have really become the hallmark of NAVBO as
a scientific society, and I have no doubt this will continue to
be the case going forward into the future.

Neurovascular Development
(Contributed by Anne Eichmann and Joseph McCarty)
During development, blood vessels ramify together with peripheral nerves throughout the body and use parallel cellular
and molecular mechanisms to orchestrate the formation of
their highly branched networks. At the cellular level, capillaries and the axons of developing neurons employ specialized motile structures to ensure their directional outgrowth.
In molecular terms, common signaling molecules including
Ephrins, Semaphorins, Netrins and Slits guide both axonal
growth cones and vascular patterning. Moreover, angiogenic
growth factors such as VEGF family members affect neural development and disease. In the brain, novel genes and
pathways that control neurovascular interactions have been
discovered, including alphaVbeta8 integrin and Wnt proteins that regulate sprouting angiogenesis and blood-brain
barrier development. Pericytes also receive cues from the
central nervous system parenchyma to control endothelial
blood-brain barrier formation and functions. Further understanding how these cellular components and pathways are
spatiotemporally integrated during development and in the
adult CNS should provide new insights into blood vessel-related neurologic disorders.

This would be the appropriate time to also congratulate
Bernadette Englert, NAVBO Executive Officer, for her tireless work in support of this organization. She is the presence
behind the scenes responsible for making all of the NAVBO
conferences run as smoothly as they do. It is to a large extent
a testament to her efforts that NAVBO is alive and flourishing in its 20th year. Thanks Bernadette!
Klaus Ley (2013-2014)
Thank you NAVBO members! It has
been a pleasure serving you this past
year. Thank you for coming to Vascular Biology 2013 and for contributing
the most exciting science! And thank
you, students, for attending VASCULATA 2013 here in San Diego! Thank
you, NAVBO Council members, for
your advice and your time! Thank
you, Bernadette, for your tireless
efforts and wonderful spirit!
Off to new adventures: Vascular Biology 2014 at the old digs
again, Asilomar, spiced with new science and a new workshop. Thank you, Tanya Mayadas, for organizing this. I look
forward to an exciting meeting and great conversations with
as many of you as possible.
NAVBO is 20 years young this year, and looking good! We
will have a poster highlighting the milestone discoveries in
vascular biology at Vascular Biology 2014. Hope to see you
all there! I close by wishing Karen Hirschi all the best for the
next year and thank her for stepping up to the plate.

Lymphangiogenesis
(Contributed by Anne Eichmann)
Lymphatic vessels control fluid balance, dietary lipid absorption, and immune surveillance. The absence of lymphatic vessels is lethal, while impaired lymphatic vessel
development causes fluid and protein accumulation in tissues, resulting in lymphedema, a disfiguring and disabling
swelling of the extremities and other parts of the body. In the
mid 1990s, the VEGF-C/VEGFR3 signaling network was
discovered as a selective lymphangiogenic growth factor
pathway, and soon thereafter Prox1 was described as a transcription factor required for lymphatic fate induction. Since
then, a spectacular series of investigations has revealed the
mechanisms that mediate lymphatic vasculature development, the genetics of lymphatic anomalies, and the role of
lymphatics in inflammation, immunity, and in diseases such
as lymphedema and cancer.
Leukocyte Adhesion Cascade
(Contributed by Klaus Ley)
In the 1980s, researchers began to realize that leukocytes in
inflamed blood vessels cannot stop on the spot, but must first
adhere and roll along the vascular endothelium prior to extravasation. This cellular behavior was later shown to occur
in a reconstituted system using a parallel plate flow chamber
and by intravital microscopy, resulting in the formal proposal of the leukocyte adhesion cascade. The concept of the
leukocyte adhesion cascade has stood the test of time and
was refined by the work of many investigators, totaling 774
papers as of 19 May 2014.
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Vascular Biology 2014
October 19-23, 2014 — Pacific Grove, Monterey, CA
featuring
Developmental Vascular Biology and Genetics Workshop
Vascular Inflammation Workshop (new!)
Co-sponsored symposia from the Microcirculatory Society and the
HHT Foundation International

