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Antonio García-Bellido was a pioneer of developmental biology 
in Spain who had the rare ability to see beyond the trees and 
grasp not just the forest, but entire landscapes. Intellectually 
and personally, he was indefatigable, uncompromising, and 
wholly committed to science. He led his trainees by example 
in his unflagging demands on honoring the data above all 
else. Antonio discovered the existence of “developmental 
compartments” in the wing of Drosophila and proposed that 
these territories corresponded to the realm of action of 
homeotic genes. He was a fierce defender of hypotheses that 
he thought best explained available data but did not cling 
blindly to ideas when they no longer served to understand 
the phenomena at hand. With his distinctive style he founded a 
successful school of Drosophila developmental geneticists that 
will sorely miss his unparalleled passion for science. 

Antonio García-Bellido, elected member of the Real Academia 
de Ciencias Exactas, Físicas y Naturales de España (1983), the 
American Academy of Arts & Sciences (1985), the Royal 
Society of London for Improving Natural Knowledge (1986), 
and the US National Academy of Sciences (1987) passed away 
on November 10, 2025. Antonio was a pioneer of the field of 
Developmental Biology, where he contributed to integrating 
classical experimental embryology with modern genetics.       

The ground-breaking discoveries in genetics during the first 
half of the twentieth century establish that genes, the carriers 
of hereditary information, are made of DNA and linearly 
organized within chromosomes. Central to these advances 
was the experimental work of T. H. Morgan and his school, 
who capitalized on the unique experimental advantages of 
the fruit fly Drosophila melanogaster    as a model organism. 
When Antonio García-Bellido began his PhD in Madrid in 1959 
using this experimental system (1), mainstream biological 
research was carried out with viruses and bacteria, and aimed 
to elucidate the biochemical bases of the information flow 
from DNA to proteins. At this time, the functional connections 
between genes, cellular behaviors, and the control of embry-
ogenesis were entirely unresolved. 

Antonio was born into a highly educated family, grandson 
of the philologist Vicente García de Diego and son of the 
archaeologist Antonio García y Bellido. He was fortunate to 
grow up with access to the extensive library of his father, 
which nurtured his early fascination with classical experimen-
tal embryology. Founded by Wilhelm Roux and developed 
throughout the late nineteenth and twentieth centuries, this 
experimental tradition relied primarily on mechanical manip-
ulation of embryos and remained largely disconnected from 
genetics. As he cultivated his interest in embryology, Antonio 
was deeply aware of the seminal contributions of T. H. Morgan, 
including the physical mapping of genes to chromosomes, the 
principles governing the organization and transmission of 

Antonio García-Bellido in his laboratory (2003). Photography taken by 
his secretary, Almudena Hernando, in a rare moment of relaxation. 
Image credit: Almudena Hernando (photographer). 

genetic information, and the morphological alterations pro-
duced by mutations in some genes already identified at the 
time. He thus began his scientific career with the emerging 
idea of discovering how genes influence the development of 
an organism. This vision was further strengthened by his train-
ing under Ernst Hadorn at the University of Zurich (1962–1965) 
and Edward B. Lewis at the California Institute of Technology 
(1967–1969), leading representatives of classical experimental 
embryology and modern genetics, respectively. Immersed in 
these two powerful intellectual traditions, Antonio developed 
the conceptual framework that would enable him to bridge 
embryology and genetics in a transformative way. 

Ernst Hadorn abandoned his research with frog embryos 
in 1945 and focused on understanding how Drosophila   imag-
inal discs develop. Imaginal discs are epithelial tissues that 
generate most of the adult structures of the fly after meta-
morphosis and have been ever since particularly well-suited 
experimental systems to study pattern formation and 
organogenesis (2). Hadorn, however, did not entirely depart 
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Group photography taken at the entrance of the Centro de Biología Molecular Severo Ochoa (CBMSO) during the tribute to Antonio in his retirement. 
Image credit: José Antonio Pérez Gracia (photographer). 

from the experimental embryology tradition of his supervi-
sor, Theodor Boveri, as his approach to the imaginal discs 
mostly included cutting and transplanting these epithelia to 
generate cell fate maps and identify their cellular determi-
nation state (3). In this setting, Antonio conducted numerous 
experiments dissociating imaginal discs and analyzing the 
ability of cells to form recognizable epithelial structures upon 
transplantation into mature larvae (4). These experiments 
convinced him of the profound genetic control underlying 
cellular identity (cell commitment) and how this identity, or 
“personality” as he colloquially called it, evolves throughout 
development. Antonio noted that cell commitment was 
linked to cuticular differentiation, but more intriguingly, also 
to the relative position of cells within the developing organ. 
The Hadorn laboratory also exposed Antonio to the discovery 
of “transdetermination” in 1963, a process by which frag-
ments of a particular imaginal disc cultured in adult flies were 
able to differentiate into derivatives of a different imaginal 
disc (5). This discovery set a limit to the stability of cell inher-
itance and suggested that the genetic determination of each 
imaginal disc was reversible. 

The exposure of Antonio in his next training stage to the 
American Drosophila   genetics school via Ed Lewis equipped 
him with the tools necessary to investigate numerous ques-
tions of the classical embryology field through genetic manip-
ulations. A critical technical advance that enabled many of 
these experiments was the controlled use of ionizing radia-
tion (primarily X-rays) to induce mitotic recombination. This 
approach enabled the generation of cells homozygous for 
mutations in genes of interest, along with visible markers— 
primarily cuticle markers—that allowed tracking the cells that 
became homozygous for a mutation within a heterozygous 
genetic background. Capitalizing on this method, Antonio 
described the division patterns of the imaginal discs, identi-
fied a clonal restriction along the dorsoventral border of the 
wing disc, and set back in motion the use of imaginal discs 
as experimental systems to unravel developmental mecha-
nisms (6). Subsequently, and in collaboration with his first 
students Pedro Ripoll and Ginés Morata, Antonio extended 
the identification of clonal restrictions to the antero-posterior 
regions of the wing, leading to a general proposition of 

pattern formation in the wing disc by a progressive subdivi-
sion of the growing epithelium into what they called “com-
partments,” which were spatial territories of the wing formed 
by the descendants of particular group of cells (“polyclones”; 
7). Intriguingly, the progeny of these polyclones could con-
tribute only to individual compartments, even though the 
lineages of individual cells within these compartments was 
totally undetermined. 

The identification of developmental compartments was 
almost perfectly timed with the analyses of the bithorax   com-
plex that were being carried out by Ed Lewis, and Antonio 
used the mitotic recombination technique to generate clones 
of labeled cells that simultaneously were homozygous for a 
variety of bithorax   alleles (8, 9). These works, and the analyses 
of the engrailed   gene (10), led him to make the fundamental 
proposition that developmental compartments were the 
realm of action of these genes, which he named “selector 
genes.” In a series of review articles, Antonio further elabo-
rated the idea of a hierarchical genetic organization, in which 
first some “regulator genes,” later identified as members of 
chromatin remodeling complexes, ensured the stable trans-
mission of the on/off stages of “selector” genes, which sub-
sequently defined specific disc compartment identities 
through the regulation of a set of “realizator” genes (11). The 
results of these experiments conferred well-deserved inter-
national recognition to Antonio. 

After these contributions, which were widely accepted by 
the late seventies, Antonio’s career extended for over three 
decades in the newly founded Center for Molecular Biology 
in Madrid, Spain. During this period, Antonio’s laboratory 
made significant and influential contributions to our under-
standing of how organs acquire their pattern, size, and shape 
during development. A central idea that guided much of his 
work was that these properties primarily arise from local 
interactions between cells, rather than being determined 
solely by global signals or systemic cues. By focusing on how 
neighboring cells communicate and influence each other’s 
behavior, his team helped to reveal how complex and con-
sistent tissue patterns emerge during development. To 
address these questions, Antonio’s laboratory continued to 
use mitotic recombination-based clonal analysis as a D
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powerful and versatile experimental strategy. This approach 
made it possible to study cell autonomy, cell affinities, and 
proliferative behavior in vivo with an unprecedented level of 
precision. These studies also provided key insights into the 
genetic and molecular basis of morphogenetic processes. In 
particular, the studies revealed fundamental cellular behav-
iors that shape developing organs, including positional 
accommodation, oriented cell divisions, selective cell affini-
ties, and cell recognition mechanisms. Together, these dis-
coveries helped to explain how imaginal discs in Drosophila 
generate adult structures of a remarkably constant size and 
shape, despite the dynamic and variable nature of cellular 
divisions.       

Antonio supervised 22 PhD students, laying the founda-
tions of a successful developmental genetic school that has 
made significant contributions to the analysis of gene func-
tion during development. Part of this success stemmed from 
Antonio’s ability to inspire his students to pursue ambitious 
and fundamental biological questions. He consistently 
encouraged them to think broadly about biological problems 
such as the cellular and genetic mechanisms that determine 
the number of cells in an organ, or understanding how genes 
control the organization of cells to generate organs with a 
precise and reproducible shape. Equally important was the 
intellectual atmosphere in the laboratory, which strongly 
encouraged critical thinking and reflection. In this context, 

the lab meetings, which often lasted several hours, played a 
central role. During these intense laboratory scientific ses-
sions, Antonio promoted open and rigorous discussion of 
the work being presented. These meetings did not always 
focus on results generated within the laboratory, as many 
were organized as journal clubs, where students presented 
and critically analyzed studies produced by other laborato-
ries. This approach allowed students not only to closely fol-
low advances generated elsewhere but also to examine the 
experimental strategies and conclusions reached by other 
groups through careful and collective scrutiny. Preparing 
these presentations required students to extensively explore 
the literature on the topics discussed, which broadened their 
understanding of diverse biological processes and helped 
develop the critical and analytical skills essential for scientific 
research. 

Antonio had an exceptional dedication to his work, com-
bining conceptual creativity with experimental rigor. An inspi-
ration to both students and colleagues, he persistently 
encouraged the pursuit of the most important questions, 
placing the cell at the forefront of the mysteries of organ 
development. To a large extent, Antonio was a leading force 
behind transformation of classical experimental embryology 
into modern developmental genetics, uncovering how fun-
damental aspects of cellular biology were governed by 
genetic information.   
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