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For 16 years, Dr. Joyce Bischoff served the journal Angio-
genesis as an Editor in Chief. Some time ago, she decided to 
step down from this duty in January 2021. It is time to take 
an admiring look back at her scientific accomplishments and 
dedication to helping establish the journal.

Joyce Bischoff, PhD was trained in biochemistry and 
molecular biology. She studied asparagine-linked oligosac-
charide processing under Dr. Rosalind Kornfeld at Wash-
ington University in St. Louis and receptor biology with Dr. 

Harvey Lodish at the Whitehead Institute for Biomedical 
Research in Cambridge, MA. She was then recruited by the 
late Dr. Judah Folkman to join the Vascular Biology Pro-
gram’s dynamic faculty at Boston Children’s Hospital. Her 
initial work in the early 1990s provided novel insights on the 
critical role that endothelial cell adhesion molecules play in 
angiogenesis and the singular importance of E-Selectin [1]. 
However, she quickly expanded her investigations beyond 
adhesion molecules. Unusual for early-stage investigators 
of her generation, she promptly diversified her research into 
several different areas of vascular biology. Joyce was also an 
early adapter of the diverse, multidisciplinary team concept, 
with a routine presence of biologists, physicians, and engi-
neers from all around the world working together in her lab. 
Undoubtedly, this diversification came to define and enable 
her broad impact on vascular biology research in the decades 
that followed.

In her first decade at Boston Children’s Hospital, Joyce 
established three lines of investigation that remain active to 
date. First, she became intrigued by infantile hemangioma 
(IH), a unique vascular overgrowth of infancy. Joyce made 
several seminal contributions that helped unravel the cel-
lular and molecular mechanisms governing the progression 
of IH. Her lab discovered a hemangioma stem cell (HemSC) 
in proliferating human IH and showed that these HemSCs 
could recapitulate the formation of hemangioma-like vascu-
lar lesions upon implantation in mice [2]. This discovery was 
a significant breakthrough that transformed the conventional 
view of IH as an endothelial tumor driven by angiogenesis 
to a stem cell tumor driven by de novo vessel formation, 
leading to a profound vascular overgrowth. This insight was 
instrumental in elucidating the mechanisms of action of cur-
rently used drugs and identifying new therapeutic options 
for IH. Indeed, Joyce’s research showed that corticosteroids 
(a traditional IH therapy) suppress VEGF-A produced by 
HemSCs, which in turn is sufficient to block blood vessel 
formation by these cells [3]. Also, her group discovered that 
rapamycin reduces HemSC stem-ness and vessel forming 
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ability [4], an insight that instigated several clinical trials 
for topical rapamycin treatment of IH. More recently, her 
lab identified a novel mechanism by which another drug, 
propranolol, reduces vascular overgrowth in IH [5]. This 
progression from basic to translational science continues to 
be a hallmark of Joyce’s approach to research.

A second major research area that Joyce established was 
the investigation of endothelial progenitor cells (initially 
termed EPCs but now widely referred to as endothelial col-
ony-forming cells or ECFCs). The identification of circulat-
ing ECFCs in human peripheral blood had only occurred in 
the late 1990s; yet, by 2001, Joyce’s lab published the first 
translational demonstration that ECFCs could be isolated 
from blood samples and used to line small-diameter arte-
rial grafts [6]. This pioneering study was highly influential 
as it demonstrated that autologous endothelial cells could 
be easily obtained and used for vascular tissue engineer-
ing, regeneration, and repair. Moreover, her lab established 
that human ECFCs have a uniquely robust capacity to self-
assemble into perfused vascular networks in vivo [7, 8]. 
Over the last two decades, her foundational work on ECFCs 
has inspired numerous investigations in the pursuit of build-
ing functional blood vessels.

Joyce’s interest expanded to heart valve development and 
the plasticity of endothelial cells in cardiac valves. Her lab 
showed that adult cardiac valve endothelial cells retain criti-
cal pathways used during valve development, most notably 
endothelial to mesenchymal transition (EndMT) [9]. She 
established the concept of basal levels of EndMT in healthy 
valves contributing to valve leaflets’ regeneration by replen-
ishing interstitial cells [10]. Indeed, Joyce and her collabo-
rators demonstrated that reactivation of EndMT in valve 
leaflets is a dynamic mechanism for adaptation to patho-
physiologic changes due to cardiovascular disease, a concept 
that has been substantiated in other laboratories. Once more, 
Joyce’s work in this area has concrete translational implica-
tions—her group showed that losartan, an antihypertensive 
drug, could mitigate myocardial infarction-induced EndMT 
and valve leaflet thickening, suggesting potential for therapy 
[11, 12].

In recent years, Joyce’s research has intensified around 
studying various types of vascular abnormalities, including 
capillary, lymphatic, and venous malformations, where new 
therapies are badly needed. Her research has transformed 
our understanding of the cellular and molecular basis behind 
vascular malformations and has led to new models to iden-
tify therapies that target aberrant vascular development [13]. 
Joyce currently investigates the genetic basis of vascular 
malformations, and her group has identified a few somatic 
missense mutations associated with various types of capil-
lary malformations, including Sturge–Weber syndrome [14, 
15].

In all, the depth and breadth of Joyce’s contributions to 
angiogenesis and vascular biology research are immense. 
This influence expands to her trainees, to whom she often 
becomes a life-long friend and supporter. As a mentor, Joyce 
epitomizes the notion of leading by example; she always 
passionately embraces scientific rigor, but with a uniquely 
personal and kind approach, attending to each person’s needs 
in her lab. Indeed, a testament to Joyce’s legacy to science is 
the research emanating from her many trainees’ independent 
laboratories.

In 2004, Joyce joined Angiogenesis as Editor in Chief. 
When she was asked to take on this assignment, she agreed 
because of the opportunity to better serve the scientific 
community at large. Starting a journal is never easy, and in 
those first years the ride with Angiogenesis was rough. The 
combination of lack of an impact factor while at the same 
time trying to attract high-quality, original research contri-
butions was a huge challenge. However, with the support of 
many in the scientific fields of angiogenesis and vascular 
biology, Angiogenesis prevailed and began blossoming to 
the level where it is now. It is fair to say that the current 
high impact of the journal is due, in large part, thanks to the 
exemplary scientific quality and the dedication and guidance 
of our reviewers and editorial board; in addition, Joyce’s 
own excellent scientific contributions to the journal have no 
doubt played a large role in helping the journal to grow and 
prosper [13, 16–18]. We are very thankful for Joyce’s vision 
and long-term dedication to Angiogenesis.
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