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IN MEMORIAM 

ANTONE GARDNER JACOBSON 

 

Dr. Antone Jacobson, a pioneer of the science of embryonic development, passed away on 

December 11, 2017.  A faculty member since 1957, Antone remained a constant presence in J.T. 

Patterson Laboratories until only a few months before his passing.   

Antone and his colleagues working in his lab made major contributions to our 

understanding of the biology of a wide array of organisms, including Drosophila, chicks, fish, 

mice, amphibia, and even crabs.  Antone’s work spanned all areas of developmental biology, 

including substantial efforts directed at embryonic anatomy and the phenomenon of cell-cell 

communication in embryos known as “induction.”  His most lasting legacy, however, will be his 

pioneering work blending biology, mathematics, and computer simulation to understand vertebrate 

neural tube closure.  Working in a time when serious computation required feeding paper cards 

into room-sized computers, Antone foresaw by decades that highly interdisciplinary studies would 

be crucial for understanding tissue morphogenesis in animals. 

Antone was born in the Salt Lake Valley in Utah on May 22, 1929, to Marvell Gardner 

Jacobson and Rufus Ingman Jacobson.  Both parents were teachers.  Rufus was also a principal 

and the superintendent of the Nye County Schools.  The family lived in Tonopah, Nevada, a mining 

town about halfway between Reno and Las Vegas in Nye County near the western border of 

Nevada.  The doctor for the mines told Marvell that no woman should have more than two children;  

since Antone was to be her third child, Marvell decided to give birth in Utah, at her mother’s. 

The birth occurred just five months before the great depression started in October 1929.  

The extensive silver and gold mines in Tonopah declined during the next few years, so the county 
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became too poor to pay employees in cash.  The script they offered was accepted at banks at just 

50 percent value.  This declining income caused Rufus to resign his position in 1932 and accept a 

job as superintendent of the Lincoln County Schools in Panaca, Nevada, where they still paid cash. 

Panaca, a town of 500 people, nearly100 percent Mormon, was located about 170 miles 

northeast of Las Vegas near the Utah border.  Students in the sparsely settled county were bussed 

to the high school in Panaca.  The six years that Antone spent in Tonopah and Panaca imprinted 

desert and mountains on him. 

When Antone turned six, the family moved to their farm and ranch located between the 

southern edge of Provo, Utah and the north edge of Provo Bay, Utah Lake.  After three years, the 

family moved to Kaysville, Utah, where Rufus taught advanced biology at the Davis County High 

School.  Summers were spent on the ranch at Provo, and, during the war years, Antone and his 

brother stayed year-round and kept it going as well as going to school.  During his high school 

years, Antone was reunited with the family in Bountiful, Utah. 

Upon completion of high school at the head of his class, Antone was awarded a Harvard 

National Scholarship and admitted to Harvard College.  His field of concentration was biology, 

and he graduated with honors in 1951. 

He joined the laboratory of the renowned embryologist Victor C. Twitty at Stanford 

University for his Ph.D. work in experimental embryology, which was completed in 1955.  He 

was supported, in part, at Stanford by a Henry Newell Honors Scholarship.  Antone’s dissertation 

concerned the roles of neural and non-neural tissues in lens induction.  As he finished his Ph.D. 

work, he was drafted into the army. 

After basic training at Fort Ord, Antone was assigned to the Walter Reed Army Institute 

of Research (WRAIR) in Washington, D.C., where he worked with Robert Brent, M.D., Ph.D., a 
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teratologist and pediatrician.  Antone co-authored two publications based on his eighteen months 

at WRAIR: one on uptake of radioiodine by the fetal mouse thyroid; the other, which required 

solubilizing rats, on radioiodine-tagged rose bengal.  Antone considered his army time to be a 

weird postdoc. 

In 1957, Antone joined the faculty of the Department of Zoology at The University of 

Texas. During his first months at the University, Antone renewed an acquaintance with a Radcliffe 

person who had sat next to him in a botany lab at Harvard.  Jane Gray (Ph.D. Berkeley) was a 

palynologist and a member of the faculty of Geology.  After getting assurances from senior 

members of both departments that nepotism would not be a problem, they married in December 

of 1957.  Shortly thereafter, Dr. Gray was notified that her appointment at Texas was terminated 

due to nepotism.  She immediately got a new position at the Desert Research Institute, University 

of Arizona in Tucson, then a few years later moved to the Museum of Natural History, University 

of Oregon at Eugene.  Despite efforts to find positions together somewhere, the marriage ended in 

divorce in 1962.  Dr. Gray subsequently joined the faculty of Biology at the University of Oregon 

and became a professor there.  She became the leading expert on colonization of the land by plants; 

her one-page obituary appeared in the December 4, 2000, issue of Nature. 

In 1962, Antone married Jacqueline James, a widow with a two-year-old daughter, Lauren. 

A Vassar graduate, Jacqueline had a Master of Science in Botany from the University of Iowa.  

They had met at Stanford when they were both Ph.D. students.  Jacqueline is an environmental 

activist with a special interest in toxic substances.  In 1963, Antone and Jacqueline had a son, Eric.  

Lauren graduated from Vassar College and received a Ph.D. in Stress Physiology at the University 

of California, San Francisco (UCSF).  She did postdoctoral work at Stanford, at Montreal, and at 

Harvard Medical School, then joined the faculty of Albany Medical College.  Eric graduated from 
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Harvard College, received a master’s degree in Computer Sciences at Northeastern University, 

then worked in the computer world.  Two grandchildren, Natasha and Thomas, were born to Eric 

and his wife Alice. 

At The University of Texas, Antone was promoted to Associate Professor in 1961 and to 

Professor in 1968.  The same year, Antone and Beth Burnside published a paper in Developmental 

Biology that, through the lens of hindsight, might be considered to mark the beginning of our 

modern, quantitative understanding of tissue morphogenesis (Burnside and Jacobson, 1968).  

Cinematography had been sporadically applied to embryonic development since the invention of 

the medium, but what made the paper by Burnside and Jacobson revolutionary was its 

systematically quantitative approach.  From time-lapse movies of amphibian neural tube closure, 

the authors generated high-resolution data on the speed and direction of individual cells’ 

movements while at the same time systematically quantifying the deformation of the entire tissue 

using D’Arcy Thompson grids.  By complementing these temporal data with spatial information 

from histological sections, the paper presented an unprecedented quantitative description of tissue 

morphogenesis across multiple length- and time-scales (Burnside and Jacobson, 1968).   

In subsequent years, Antone and Richard Gordon would use the data generated from this 

and similar studies to develop a computational model of neural morphogenesis.  In a landmark 

paper in The Journal of Experimental Zoology in 1976, Antone posited that morphogenesis 

research should proceed as a closed loop of experiment, formal mathematics, and computer 

modeling, whereby modeling generated predictions that could be experimentally validated and 

also inform further experiments in order to improve the model (Jacobson and Gordon, 1976).  With 

over fifty figures (and an appendix that is remarkable even with today’s insatiable appetite for 
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supplemental data), this paper coined the term “morphodynamics” and laid out what remains the 

standard blueprint for studies of embryonic morphogenesis. 

Antone continued these pursuits for over a decade, collaborating with leading mathematical 

biologists George Oster and Garrett Odell to develop formal mathematical models of cell behaviors 

(Jacobson et al., 1986).  He also made efforts to explain the mechanics of neural morphogenesis, 

positing roles for eulerian buckling of the elongating tissue and for fluid pressure inside the closed 

neural tube (Desmond and Jacobson, 1977; Jacobson, 1978).  The long shadow of those studies 

can be glimpsed in the recent surge of interest in embryo mechanics. 

In addition to his crucial contributions to the study of morphogenesis, Antone maintained 

a strong interest in the inductive interactions underlying specification and commitment of 

vertebrate tissues.  With a focus on the lens, embryonic placodes, and heart, Antone spent decades 

interrogating the spatial positioning of induced tissues (Jacobson, 1963; Sater and Jacobson, 1989; 

Sater and Jacobson, 1990; Zhang and Jacobson, 1993).  Most of his studies of induction took place 

before we had any understanding of the molecular language of cell-cell interactions or of the 

mechanisms underlying cell fate specification.  Thus, his questions addressed the spatial and 

temporal dynamics of inductive interactions, often at a relatively fine scale.  He viewed these tissue 

interactions as an ongoing “conversation,” with a cumulative impact, in which the eventual 

establishment of individual cell fates emerged as a result of a sequence of inductive signals; the 

spatial restriction of these signals allowed for progressive refinement and fine tuning of the 

placement of the fully committed tissue (Jacobson and Sater, 1988).  It is nearly unthinkable now 

for us to envision these interactions without any sense of their molecular identities or the 

underlying mechanisms, as Antone did. 
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An outstanding example of the breadth of Antone’s work—and of his commitment to his 

trainees—is provided by his work on Drosophila cellularization.  As early as the mid-1960s, 

Antone’s Ph.D. student Janice Kinsey was using time-lapse cinematography to follow up on John 

Patterson’s studies of lethal hybrids of Drosophila (Kinsey, 1967).  Because the project was 

Kinsey’s Antone was not an author on these papers.  Shortly thereafter, another Ph.D. student, 

Susan Fullilove, combined time-lapse imaging with electron microscopy to perform a 

comprehensive analysis of cellularization of the blastoderm, which was published in 

Developmental Biology (Fullilove and Jacobson, 1971).  The work suggested a key role for actin 

in the initiation of cellularization and formalized the problem of membrane addition to the 

elongating furrows.  Roughly thirty years later, and just two floors below the old Jacobson Lab in 

Patterson Laboratories at UT, John Sisson’s lab would take a genetic and biochemical approach to 

the very same problem.  Sadly, John Sisson passed away too soon, leaving much of his work 

unfinished; but the dynamics of Drosophila cellularization remains a key paradigm in 

developmental cell biology.  The questions Antone and his students asked are still being answered 

today. 

During his time at The University of Texas, Antone supervised eleven postdoctoral fellows, 

thirteen Ph.D. degrees, and nine masters’ degrees.  He taught seven graduate courses and seven 

undergraduate courses.  In his forty years of teaching, Antone taught a total of 8,586 

undergraduates, or an average of more than 268 per year.  He also served on numerous 

departmental and University committees, some as Chair, and was a member of a number of 

National Institutes of Health (NIH) study groups and visiting groups, some as Chairman.  His 

research was supported for thirty-eight years by NIH, and for several years he was the recipient of 
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the second-largest amount of grants from the National Institute of Child Health and Human 

Development. 

Even outside of UT Austin, Antone was a powerful influence on generations of 

developmental biologists.  Notably, as a faculty member at the Marine Biological Laboratory 

(MBL) Embryology Course in Woods Hole in 1969, Jacobson discussed his work on 

morphogenesis with one particularly curious young student: Eric Wieschaus.  Now a Nobel 

Laureate and a pioneer of quantitative studies of morphogenesis in Drosophila counts, Wieschaus 

considers Burnside and Jacobson’s 1968 paper in Developmental Biology a major influence.  He 

continues this work today, asking the kinds of physical/mechanical questions about which Antone 

was so enthusiastic.   

Antone likewise had an outsized impact on Ray Keller, who, as much as anyone else, 

charted the course of quantitative cell biology and mechanics in vertebrate embryo morphogenesis.  

Ray interviewed for a job at UT Austin almost exactly forty years ago, in February of 1979.  He 

recalled how, with Antone as his host, he was ferried around in a Volkswagen “California Hippie 

Bus” and drank his first Pearl beer (in a shortneck bottle).  Ray, who would start his lab in Berkeley, 

recalled Antone’s visit in 1984 as the beginning of “one of the most interesting periods, lasting 

through the 1980s, in developmental biology and morphogenesis.”  During that time, Ray’s lab 

laid the foundation for our current understanding of diverse collective cell movements, including 

epiboly by radial intercalation, invagination by apical constriction, and convergent extension by 

mediolateral intercalation.  This work continues in the Keller lab today.  

Antone retired and became Emeritus Professor at UT Austin in 1997, but he continued to 

attend seminars and interact with colleagues in Patterson Labs until only a few months before his 

death.  In 2018, a symposium entitled “Changes in the Shape” (taken from the title of his 1976 



 8 

paper) was held in his honor, with talks from Ray Keller, Lance Davidson, Bob Goldstein, Ondine 

Cleaver, Danelle Devenport, and others. Beth Burnside, who rose through the ranks at UC 

Berkeley and retired recently as Vice Chancellor for Research, attended and spoke about life in 

the Jacobson lab back in the day.  Acknowledging Antone’s lifelong support of women in biology, 

Dr. Burnside has established the Antone Jacobson Memorial Fund, which supports the Women in 

Sciences Program at UT Austin.  The symposium and the memorial fund highlight the remarkable 

durability of Antone’s vision for developmental biology. 

Indeed, Antone’s decidedly old-fashioned approach to embryonic anatomy still resonates, 

and he even contributed transmission electron microscopy (TEM) data on eye development to a 

paper published after his death (Hocking et al., 2018).  He refused authorship on that paper, which 

is notable because he might also be considered as a silent co-author for this piece.  Several years 

ago, he walked into my (JBW’s) office and said, “I’m going to die…Oh, not anytime soon, but 

eventually.”  He went on to explain that, no doubt, someone would ask us to write an obituary.  “I 

know y’all are really busy” he said, “so I took the liberty of writing a draft for you.  It’s on this 

thumb drive.”   

He always was ahead of his time. 
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