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David Perkins was arguably among the last of the great classical
geneticists; he was in the same league as T H Morgan, Th
Dobzhansky, B McClintock, and G W Beadle, for his lasting
influence on the developing field of fungal genetics. His sudden
death on January 2, 2007, followed by the death of his geneticist
wife Dorothy Newmeyer Perkins just four days later, brings an
end to more than 66 years of continuous Neurospora work at
Stanford, initiated by George Beadle and Edward Tatum in 1941.
The work of Beadle and Tatum (1941) [1] with biochemical
mutants of Neurospora created the field of microbial genetics,
leading to the marriage of genetics and biochemistry, and earned
them the Nobel Prize in 1958. However, it was Perkins who most
effectively promoted Neurospora as an experimental organism,
and nurtured the field through his dedication and endless contributions for over five decades. In addition to his seminal scientific
contributions to Neurospora genetics and population biology,
Perkins is best remembered for his character as a scientist, and set
an example for his community. My long association with him
(1974–2007) demands a certain degree of responsibility on my
part to describe both his work and his personal qualities.
David Dexter Perkins was born on May 2, 1919, to Dexter Perkins
and Loretta Miller Perkins in Watertown, New York. Perkins
received his BA in biology in 1941 at the University of Rochester,
where he came under the influence of the Drosophila geneticist
Curt Stern. After serving in the army during the Second World
War, he received his PhD in 1949 at the legendary Zoology
Department of Columbia University, where Morgan’s pioneering
Drosophila work had unfolded several decades earlier. Although
his mentor, Francis Ryan, was an early adapter of Neurospora
genetics, Perkins’ own thesis was on the biochemical mutants of
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the corn smut fungus Ustilago maydis. His first paper describing
studies with this fungus is still a landmark [5]. Perkins joined the
Biology Department at Stanford University in 1949, and soon
after embarked on a Neurospora genetics program, which continued without interruption for 57 years. He maintained an active
research program, as an Emeritus Professor “recalled to active
duty,” after his official retirement at age 70 in 1989, until his
death.
For over five decades, the Perkins laboratory served as a magnet
for numerous postdoctoral associates. Surprisingly, there were
only four graduate students. In the late 1970s, Charley Yanofsky’s
laboratory, across the hall from Perkins’ lab, had shifted part of its
focus to Neurospora molecular biology research at a crucial time.
Many of Yanofsky’s students had benefited immensely from
Perkins’ guidance on basic Neurospora genetics methodology.
Several of them went on to start their own illustrious Neurospora
laboratories. Perkins continued to nurture many of the Neurospora researchers through regular correspondence, encouragement, and advice until just a few weeks before his death. He
greatly valued the friendship, association, collaboration, and
contributions of several of his senior Neurospora colleagues: Ray
Barratt, D G Catcheside, Norman Giles, John Fincham, David
Stadler, Charley Yanofsky, Robert Metzenberg, and Rowland
Davis, to name a few.

Figure 1. David Perkins
(1919–2007) and Dorothy
Newmeyer Perkins (1922–
2007) in the 1970s.
(Photos from Susan Perkins)

The scientific contributions of the Perkins laboratory are too
numerous to summarize here. He pioneered the use of Neurospora as a model experimental organism for a variety of genetic,
cytogenetic, developmental, and populational studies. He constructed special-purpose Neurospora strains, devised clever methods for efficient genetic analysis and linkage studies, and made
them freely available to the Neurospora community with encouragement and advice for their use by others in the field. From
1950-1970, students and postdoctoral associates worked on subjects as diverse as nutritional mutants, biosynthetic pathways,
genetic recombination, interference, mapping of mutant genes to
sites on the seven linkage groups, cytology, and DNA repair.
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Perkins did not allow
the practice of
tagging his name on
coworkers’ research
unless he also
contributed
experimental results
as a collaborative
effort.

Perkins’ wife (Dorothy Newmeyer to science) worked as a senior
research scientist on projects ranging from mutagen sensitivity
and mating-type genes to chromosome rearrangements. These
early interests continued throughout Perkins’ career [6], and he
periodically updated the linkage maps as information on new loci
became available. Perkins, with colleagues at Stanford and elsewhere, compiled impressive investigator-useful information on
all known mutant genes of this organism (over 1000) in timely
reviews. The 2001 compendium is the definitive reference source
consulted by every Neurospora lab regularly.
Perkins and his coworkers published over 300 scientific articles,
reviews, and book chapters. However, the publication record
alone does not tell the whole story of how he had conducted his
research program. He worked seven days a week (60–70 hours),
and was mostly at the bench doing his own experiments, with
little or no technical help. Perkins is best remembered for his hard
work, great intellect, modesty, fairness, generosity, and altruism.
He treated all associates in the lab as his equals, albeit with
different skills, not only during the conduct of research but also
when it was time to write papers. He did not allow the practice of
tagging his name on coworkers’ research unless he also contributed experimental results as a collaborative effort. Consequently,
only a third of the papers from the lab bear his name either as a
sole author or as a coauthor, and several papers bear the names of
all participants in the work, including research assistants and
technicians. Regardless of the authorship of a particular paper, he
contributed significantly to the intellectual design and conduct of
the experimental work of all members of the laboratory.

Perkins was a true
scholar and knew so
much about
Neurospora and
classical genetics
that he was a
walking
encyclopedia.
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Perkins was a true scholar and knew so much about Neurospora
and classical genetics that he was a walking encyclopedia, open to
anyone who wished to pick his brain. We could discuss science
with him anytime without appointments. Every year, 10–15 colleagues from around the world would stop by the lab for a few
days, either before or after the Fungal Genetics meetings or
Neurospora meetings in California. It was like a scientific pilgrimage to Mecca, and for many it was an enjoyable home
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coming. John Leslie, in remembrance of his postdoctoral years in
the lab, had arranged to send a fruitcake to the Perkins lab every
Christmas for over 20 years!
Chromosome Rearrangements
In the mid-1960s, Perkins realized that Neurospora was ideally
suited for detecting and analyzing the major cytogenetic phenomenon of chromosome rearrangements simply by examining unordered tetrads, groups of eight ascospores that were ejected from
individual meiotic cells (asci), under a dissecting microscope.
This was made possible by the knowledge that the deficiency
ascospores fail to pigment and are inviable. Only the ascospores
carrying the normal chromosome sequence or the balanced translocated segments blacken and mature normally (Figure 2a, b). In
a paper commemorating the ninetieth birthday of B McClintock,
Perkins proudly acknowledged her encouragement for his own
plunge into Neurospora cytogenetics. Many of the strains carrying chromosome rearrangements arose as by-products of X-ray
and UV-mutagenesis studies beginning with Beadle and Tatum in
1941, and continuing through the 1980s.
Two major classes of rearrangements were found: (i) reciprocal
translocations (RT) in which segments of chromosomes are exchanged between two chromosomes reciprocally, and (ii) insertional translocations (IT), in which a segment from a donor
chromosome is translocated to a recipient chromosome, but there
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Figure 2. Rosettes of maturing asci and pachytene
chromosomes in N. crassa.
(a) Normally maturing asci
in a wild type  wild type
cross. All eight ascospores
pigment and mature in most
of the asci. The asci with
lighter ascospores are still
immature. (b) Wild type 
insertional translocation.
The 8 black : 0 white and 4
black : 4 white asci result
from alternate and adjacent
segregation of centromeres, respectively, and 6
black : 2 white asci represent crossovers. (c) Acriflavin-stained pachytene
chromosomes in wild type
 T(IR IIR) 4637 al-1 (reciprocal translocation),
showing the nucleolus organizer region (short arrows), and the translocation interchange chromosomes (long arrow).
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Perkins cleverly used
duplication progeny for
determining the order
of mutant genes and
centromere relative to
the break point, for
examining dosage
effects, and for
identifying new
heterokaryon
incompatibility genes.

Unordered tetrads
are generally very
useful for quick
detection and rapid
analysis of
chromosome
rearrangements.
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is no reciprocal exchange. Perkins laid out the theoretical basis
for the behavior of the two types of rearrangements, and described the analysis of 135 rearrangements in a major paper that
he dedicated to Curt Stern [8]. In crosses of RT  Normal
Sequence, equal numbers of asci produced 8 black : 0 white
ascospores, and 0 black : 8 white, depending upon alternate or
adjacent segregation of centromeres, respectively. Any crossovers in the interstitial region between the translocation breakpoint
and the centromere produced 4 black : 4 white ascospores, which
were arranged as 2 : 2 : 2 : 2 or 2 : 4 : 2 in the intact linear asci. IT,
in contrast, produced 8 black : 0 white and 4 black : 4 white asci
in equal numbers, and 6 black : 2 white asci represented the
crossovers (Figure 2b). One third of the random viable progeny
from IT  Normal Sequence are duplicated for the inserted chromosome segment: all viable progeny from the 4 black : 4 white
asci, and one third of the progeny from 6 black : 2 white asci. The
duplication progeny are barren both in heterozygous and in
homozygous crosses. Perkins cleverly used such duplication
progeny for determining the order of mutant genes and centromere relative to the break point, for examining dosage effects,
and for identifying new heterokaryon incompatibility genes.
For the next 30 years, Perkins and his associates detected and
characterized ~350 chromosome rearrangements; the bulk of the
work was done by Perkins himself. In addition to the RT and IT
described above, he analyzed many inversions and complex
transpositions. Unordered tetrads are generally very useful for
quick detection and rapid analysis of chromosome rearrangements. There are exceptions, however. A class of rearrangement
strains, where one or both translocation break points are close to
the centromere, produced mature intact asci containing 4 black :
4 white, rather than the expected 2 black : 2 white : 2 black : 2
white (or 2 : 4 : 2) arrangements for crossover asci. The 4 black :
4 white first-division-segregation asci were subsequently shown
to have resulted from 3 : 1 segregation of the translocation
quadrivalent. This study clearly required a direct microscopic
examination of intact maturing asci (rather than groups of ejected
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ascospores) for distinguishing bona fide crossover asci from
other causes of 4 black : 4 white asci [9].
Perkins, with his vast knowledge of various rearrangements,
recognized that certain rearrangements involving the nucleolus
organizer chromosome would provide a reliable cytological marker
during ascus or ascospore development, either as an attenuated
nucleolus organizer region (NOR) or as 0, 1, or 2 nucleoli per
nucleus. In Neurospora, the NOR contains 150–200 tandem
repeats of rRNA genes at one end of the second longest chromosome (linkage group VL). With the DNA-specific fluorochrome
acriflavin, the NOR is seen as a pair of attenuated faintly fluorescing strands extending through the non-fluorescing nucleolus,
during the pachytene stage of meiotic prophase (Figure 2c) [10].
For several rearrangement strains, where one of the break points
is within or distal to NOR, a brightly fluorescent translocated
chromosome segment could be seen attached to the attenuated
NOR. And where the break point is proximal to the NOR in the
left arm of linkage group V, the meiotic products of RT  Normal
Sequence contained 0, 1, or 2 nucleoli, which could be seen
during meiosis or in immature ascospores. For analyzing such
chromosome rearrangements, Perkins readily collaborated with
cytologists in the lab and molecular biologists elsewhere for
obtaining critical evidence. Perkins’ cytogenetic work has had
such a far reaching impact on fungal genetics at large that his Neurospora contributions are on par with those of B McClintock and
C R Burnham in maize, and C B Bridges and others in Drosophila. It is all the more heartening to know that Perkins accomplished the bulk of this cytogenetic work by genetic analyses.
Perkins developed special, genetically marked strains (“alcoy”
and “multicent”) allowing rapid assignment of map positions to
new mutants. He also pioneered the use of Neurospora spore
killers (meiotic drive elements, discussed later) for determining
centromere distances from unordered tetrads, and the use of
mating-type mutants, as helpers, to complement otherwise sterile
strains through crosses for genetic analysis. In addition, he published 85 brief articles and other titbits on feeding and caring of
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Neurospora in the Fungal Genetics Newsletter, and its forerunner
the Neurospora Newsletter. He also contributed heavily to the
Neurospora Methods Manual edited by Deborah Bell-Pederson,
which is available online at the Fungal Genetics Stock Center
website (http://www.fgsc.net).
Cytological Studies

Figure 3. Rosettes of asci
showing 4 black :4 white
ascospores in Spore killer1, and 4:4 asci showing the
segregation of nuclear fluorescence in a GFP-tagged
histone H1 strain. (a) N.
sitophila Sk-1  wild type
(Sk-1 sensitive). Every mature ascus contains four
large, black, viable ascospores and four small,
white, inviable ascospores.
Asci with lighter ascospores are still immature.
All survivors are killers. (b)
N. crassa wild type  histone H1-GFP. Histone H1,
being a chromosomal protein, allows the GFP-tagged
nuclei (two per spore at this
stage), to fluoresce in four
of the ascospores; the remaining four ascospores
carry the untagged nuclei
from the wild-type parent.
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The US National Institutes of Health and the National Science
Foundation funded the research in the Perkins laboratory for over
50 years under the broad subject of Neurospora genetics. For
most of this period, Perkins showed great interest in Neurospora
ascus biology and meiotic cytology that were initiated by
McClintock [11] and Singleton [12]. They showed that the Neurospora meiotic chromosome behavior is similar to that in higher
eukaryotes. E G Barry used McClintock’s aceto-orcein staining
method, which showed chromomere patterns clearly during
pachytene stage, for reliable chromosome identification and analysis of chromosome rearrangements. In 1974, I joined the laboratory armed with an iron-hematoxylin staining method that Benjamin Lu and I used effectively in the mushroom fungus Coprinus;
the method proved very useful for Neurospora meiotic cytology.
New staining methods were subsequently developed using fluorochromes like acriflavin for various chromosome studies and for
analyzing rearrangements involving the nucleolus organizer chromosome. M Bojko reconstructed synaptonemal complexes from
serial sections of pachytene nuclei. Perkins invited Lu (my PhD
mentor) on a couple of occasions to the laboratory for developing
spreads of synaptonemal complexes, and invited Denise Zickler
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from France for consultations. More recently, Perkins encouraged and supported my forays into new methodologies using
GFP-tagged genes (Figure 3b). He even encouraged my unsuccessful efforts to make Neurospora pachytene chromosomes
large (like the giant salivary chromosomes of Drosophila), following the success we had with the enlarged nuclei and chromosomes in ethylene glycol-induced giant conidia.

Perkins soon realized
that Neurospora
strains collected in
the wild would provide
much greater genetic
diversity than the
laboratory strains.

Natural Populations
Almost all of Perkins’ early work (1950–1965) utilized laboratory wild-type strains, or laboratory-induced mutants. He soon
realized that Neurospora strains collected in the wild would
provide much greater genetic diversity than the laboratory strains.
He went on several collecting trips to southern and eastern Asia,
Africa and other far off places in 1968–69, 1974, and finally, with
a Guggenheim Fellowship to support his travel, from 1983–85.
Apparently, these were the “vacations” he enjoyed the most –
seeing his Neurospora flourish on scorched vegetation throughout the tropics. Every few days during the collection trips he
wrote long letters back to the lab, detailing his experiences in the
exotic lands. He always carried sterile collecting envelopes with
him, whenever he attended meetings or traveled abroad. Each
small glassine envelope contained a filter paper strip and a
toothpick to facilitate sampling. Experiments and analyses using
these wild populations from around the globe provided insights
into the diversity and evolution of this model organism.
Orange-coloured tufts of conidial colonies usually appear 1–2
weeks after a sugarcane field or other vegetation is scorched by
fire. Perkins’ collection strategy involved sampling of conidial
colonies into separate sterile envelopes, 7–10 samples from each
site. In all, Perkins collected more than 5000 isolates, and encouraged interested colleagues to collect and send them to Stanford.
Barbara Turner, an associate of Perkins for 30 years, processed
the new isolates in the laboratory, and assigned each strain to one
of four eight-spored heterothallic species or one pseudohomothallic
four-spored species, based on matings to known species tester
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Perkins used crossing
behavior, rather than
morphological
characteristics, for
species description,
the same biological
species concept used
by B O Dodge
decades earlier.

strains. Representative strains of each species from each collection site were subsequently deposited at the Fungal Genetics
Stock Center for the benefit of the entire Neurospora research
community. Turner also made important contributions to research projects on chromosome rearrangements, identified distinct ecotypes in N. intermedia, and discovered the presence of
ascospore killing factors in N. sitophila, and N. intermedia. A
new biological species, N. discreta, was described in 1986 from
these collections of wild isolates based on infertility with the
previously established species testers. He used crossing behavior,
rather than morphological characteristics, for species description, the same biological species concept used by B O Dodge
decades earlier.
Generally, a vast majority (> 75 %) of wild isolates of the eightspored species were homokaryotic, and the two mating types (mat
A or mat a) were equally frequent in both larger and smaller
samples. Each isolate was unique in heterokaryon incompatibility alleles, and the allozyme variation within one local population
was comparable to that in other sites sampled over a wider area.
With at least 10 heterokaryon incompatibility genes known in N.
crassa, it was unlikely that any two isolates, even from the same
site, would contain the same heterokaryon incompatibility alleles
to allow fusion of mycelia from two or more colonies to form
heterokaryons in nature. These early observations indicated that
many of the wild isolates were not clonal, and that they were
probably primary colonies of ascospore origin. The remaining
minority of isolates were mixtures of the two mating types or
occasionally mixtures of different species.
In recent years, David Jacobson in the Perkins laboratory, and
colleagues elsewhere, made extensive collections of Neurospora
in temperate North America and Europe following forest fires.
Neurospora was commonly found growing under the bark of
various tree species, as far north as Alaska in the U.S., and in
Portugal, Spain, Italy, England, and Switzerland. Several studies
with the global collections were reviewed in major papers published by Perkins et al.. To this day, the thousands of wild isolates
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continue to serve as a valuable resource, and studies with them
have contributed to several major discoveries: spore killers (meiotic drive elements), transposable elements, senescence-causing
mitochondrial plasmids, heterokaryon incompatibility genes, and
recessive sexual-phase mutants, to name a few.
Studies of Neurospora in nature were often limited to observation
and sampling of conidial masses (asexual spores) on scorched
vegetation following fires; there were very few experimental
studies on the life-history of Neurospora in nature. A notable
exception was the work of Pandit and Maheshwari [17]. These
authors reported finding perithecia (ascocarps) under the epidermis of old dried up sugarcane stems in agricultural fields in
Karnataka, southern India, the first report of the sexual stage of
Neurospora in the wild since 1925. Additional reconstruction
experiments, recreating the vegetative and sexual stages in the
laboratory, using potted sugarcanes and a colour mutant (albino),
revealed that (a) ascospores in the soil were likely activated by
furfural released into soil from the burnt/scorched vegetation,
and (b) burning vegetation not only released chemical activators
for germination, but was also required to convert the plant substrate to a form that Neurospora could exploit to produce the
copious amounts of macroconidia observed. Subsequent work by
David Jacobson in Perkins’ lab and colleagues elsewhere has
suggested an even more complex ecology of Neurospora in
temperate regions. Not only did Perkins wish to know the natural
history of his beloved fungus, but he also led the effort to make
Neurospora a much more widely used biological model system,
to be used in studies on population genetics, evolution and
speciation, in addition to classical genetics, biochemical genetics, and molecular biology.

To this day, the
thousands of wild
isolates continue to
serve as a valuable
resource, and studies
with them have
contributed to several
major discoveries:
spore killers,
transposable
elements,
senescence-causing
mitochondrial
plasmids,
heterokaryon
incompatibility genes,
and recessive sexualphase mutants, to
name a few.

Spore Killers
The discovery and analysis of Neurospora spore killers, a direct
outcome of work with wild isolates, was one of the laboratory’s
major efforts over a 30 year period, beginning in early1970s.
Spore killers (Sk), first discovered in Neurospora, are
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Perkins was a true
naturalist, with
great interest in all
forms of life and
their diversity.

chromosomal elements that distort genetic ratios of Sk-linked
genes. They are meiotic drive elements that closely resemble the
segregation distorters in Drosophila, t-complexes in mouse, pollen killer in wheat, and female gamete eliminator in tomato. In
crosses of Killer  Sensitive (normal), four of the eight ascospores of each ascus that contain the sensitive allele fail to
mature and are inviable (Figure 3a). All survivors are killers.
The discovery of spore killers was by no means accidental. The
Perkins laboratory was acutely aware of the two main causes of
ascospore death in routine laboratory crosses: (i) ascospore maturation defects resulting from mutational changes, and (ii) chromosome rearrangements. The ascospore death in Killer  Sensitive, and subsequent progeny analysis, did not fit into any known
segregation patterns of recessive ascospore-maturation mutants
or chromosome rearrangements. Turner and Perkins, with their
knowledge of segregation distorters in Drosophila, and other
causes of meiotic drive in various organisms, immediately recognized that the ascospore death in Killer  Sensitive must be due to
meiotic drive.
None of the spore killers have yet been cloned for molecular
analysis. In 1990, eleven years after the discovery of Neurospora
spore killers, J F Crow invited Perkins to write a ‘Perspectives’
article on the subject for the journal Genetics. Instead, Perkins
proposed to write an article on a much broader topic “Neurospora: the organism behind the molecular revolution” that summarized the numerous contributions made in studies using Neurospora as a model organism [3]. The Neurospora spore killers
have since been reviewed elsewhere.
In Praise of Diversity
Perkins was a true naturalist, with great interest in all forms of life
and their diversity, and kept up with the literature on genetics and
evolutionary biology of various plants and animals. Although he
devoted his entire Stanford research career to developing Neurospora as a model fungus, his scientific interests were much
broader. In an article titled ‘In Praise of Diversity’, Perkins [7]
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mused – “Knowledge of a flute or a kettledrum is not sufficient to
understand all the other instruments in a symphony orchestra or to
predict their characteristics. Nor is knowledge of a single species,
however complete, adequate for understanding diverse species.
Diversity of research organisms in the laboratory must at least
dimly reflect the diversity of species in nature.” He was always
fascinated by the diversity of ascus development programs in
various ascomycetes, especially in different pseudohomothallic
species. He enthusiastically supported my exploration of several
genera for comparative studies of ascus development.

Perkins did not
shift the lab to
molecular biology
in 1970s, just
when most of the
other Neurospora
workers started to
focus on cloning
genes and
molecular studies.

Molecular Studies
From the beginning, the Perkins laboratory remained focused on
classical Neurospora genetics and biology. He did not shift the
lab to molecular biology in 1970s, just when most of the other
Neurospora workers started to focus on cloning genes and molecular studies. However, several of our projects benefited greatly
from working with molecular biologists, most notably the longstanding collaborations with Robert Metzenberg and Eric Selker.
These studies initially concerned chromosome rearrangements
involving the nucleolus organizer region, and repeat-induced
point (RIP) mutations in segmental duplication progeny from
crosses of certain translocation strains. More recently we started
to use GFP-tagged genes in studies of gene expression and
meiotic silencing. The last paper Perkins wrote for Genetics, only
a few of months before he died, brings together careful genetic,
cytogenetic, and molecular analyses of a locus-specific mutation
resulting from an ectopic insertion [14].
Honours and Awards
Perkins served as editor-in-chief of Genetics (1963–67) and as
president of the Genetics Society of America in 1977. He was
elected to the National Academy of Sciences, USA, in 1981, was
named a Guggenheim Fellow (1983–85), and was awarded the
Genetics Society of America Thomas Hunt Morgan Medal in
1994 to recognize lifetime contributions to genetics. David Stadler,
a long-time colleague and friend of the Perkins family, wrote on
RESONANCE  January 2008
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Perkins visited
India three times
during his career
between 1968 and
1984.

the occasion of award – “For those of us who work on the genetics
of Neurospora, a day seldom passes that we don’t give thanks to
a generous Providence for David Perkins. So many times he has
made life’s path a little easier for us” [15].
Perkins received an NIH Research Career Award (1964–89), and
an NIH MERIT Award (1987–96), in recognition of his outstanding research contributions. NIH funded the Perkins laboratory
research continuously for 42 years, and NSF funded it for 10
years thereafter. Three years ago, when Perkins was 84, with only
two part-time associates remaining, we submitted a grant proposal to NSF. The NSF Advisory Panel Summary concluded –
“This group is at the center of the world Neurospora community,
and is an irreplaceable resource … A very strong proposal from a
group that is, as one reviewer put it, one of our ‘National Treasures’, and recommended the grant be awarded for a full threeyear period!
Impact on Genetics and Neurospora Research in India

Figure 4. The author with
David Perkins in 2003.
(Photo by Ulrich Kück).

Perkins visited India three times during his career between 1968
and 1984. He deeply influenced all the scientists he met during
those trips and made lasting friendships that have resulted in
important exchanges of knowledge between Indian and world
scientists that continue even today. For many years, Perkins was
in touch with M S Swaminathan, Obaid Siddiqi, H Sharat Chandra,
O S Reddy, and G M Reddy. The first Indian scientist to visit the
Perkins lab was B N Bole-Gowda (1960–61), and the last associate of Indian origin to remain in the laboratory is happily me. I
first met David Perkins (at his invitation) at the Osmania University guesthouse (Hyderabad) in February 1974, and joined his
legendary Neurospora laboratory as a cytologist a few months
later (Figure 4).
As an executive of the International Genetics Federation from
1978–83, Perkins played an important role in the 1983
International Congress of Genetics in New Delhi. During that
trip, he met many Indian geneticists, including Ramesh
Maheshwari (IISc, Bangalore). Maheshwari later received a
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Fellowship under the Indo-US Exchange of Scholars program to
visit the Perkins laboratory (1989–90). They regularly communicated on both scientific and personal matters ever since. This
particular exchange widened when David Jacobson spent two
months on a Fulbright program with Maheshwari in Bangalore in
1992. (See article by R Maheshwari in this issue.) Durgadas
Kasbekar (Hyderabad) and Maruthi Mohan (Hyderabad) both
maintain active research programs on Neurospora, influenced by
Perkins. In a recent commentary, Kasbekar acknowledged that
his own Neurospora research was sparked by Perkins’ demonstration of RIP in large duplications [18,19].
Another result of the International Congress of Genetics in New
Delhi, 1983, was an important article published in the Journal of
Genetics on duplication coverage for determining the order of
genes, centromeres, and rearrangement break points in Neurospora [20]. The paper exemplifies the thorough design of experimental work, meticulous analysis, and presentation of data that
are hallmarks of most of his scientific publications. Ten years
later, the Journal of Genetics brought out a special issue (J.
Genetics, Vol.75, No.3, 1996) on ‘Genetics of Filamentous Fungi’,
honouring David Perkins. H Sharat Chandra (Bangalore) was
then Editor-in-Chief, and had known David Perkins since the
early 1960s, being a frequent visitor to the Perkins laboratory
(Figure 5). In the Preface to this special issue, the guest editor
Ramesh Maheshwari extolled – “Perkins’ philosophy has been to
do work that is useful to a wide audience of geneticists and
mycologists. He has devoted his life to developing convenient
tools for genetic analysis in Neurospora, devising innovative
methodologies, building stocks for genetic studies, compiling
information on all mutants … advising fungal biologists on
genetic nomenclature and conventions, answering enquiries from
workers far and near, and promoting camaraderie among researchers on fungi.”
Conclusion
David and Dorothy Newmeyer Perkins were truly partners in
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Figure 5. (a) David Perkins
with H Sharat Chandra in
the Perkins lab in 2003.
(Photo by N B Raju)

(b) David Perkins in 1999.
(Photo by Susan Perkins)

everything: life, love, work and now death; they passed away just
four days apart last year. They lived very simple lives with very
few material possessions or comforts, but they always cared for
others, especially the needy. Perkins always biked or walked to
work (a 3–4 km round trip), and used stairs rather than an
elevator. They were active in environmental and social issues,
and frequently petitioned their elected representatives. Following
Perkins’ death in early January, I have personally witnessed the
outpouring of condolence messages from around the world, expressing their shock, grief, respect, and admiration for a man who
gave so much to science, friends, and colleagues, without taking
or expecting anything in return. To cite but just one example of
their generosity: they brought an underprivileged high school
graduate, Robert Lloyd, to do lab work in the1960s. In gratitude
he wrote, “I was working and going to Foothill Community
College at night, but David, suggested I quit work and go to
school full time and explained that the economics made more
sense that way. I didn’t see how that was possible. ... ‘We have
this money that is just sitting in the bank doing nothing’, he said.
‘You can either repay the loan when you finish your education or
you can help someone else.’ Because of the model Dot and David
set for me, I was able to do both. I became an artist and professor
of photography”. Perkins not only supported diversity of research
topics but also respected and cultivated diversity in gender,
ethnicity, and different points of view in the laboratory. In short,
he was indeed a giant of a scientist and a saint of a human being.
It is my privilege and honour to have known and worked all my
professional life with the same great man.
David and Dorothy Perkins are survived by their only daughter
Susan Perkins. Sue is a geologist, and lives in Seattle with her
husband John Bergin.
Suggested Reading

26

[1]

G W Beadle and E L Tatum, Genetic control of biochemical reactions
in Neurospora., Proc. Natl. Acad. Sci. USA, Vol.27, pp.499–506, 1941.

[2]

N H Horowitz, Fifty years ago: the Neurospora revolution, Genetics,
Vol.127, pp.631–635, 1991.

RESONANCE  January 2008

GENERAL  ARTICLE
[3]

D D Perkins, Neurospora: the organism behind the molecular revolution,
Genetics, Vol.130, pp.687–701, 1992.

Acknowledgements

[4]

R H Davis, 2007 Tending Neurospora: David Perkins, 1919–2007; Dorothy
Newmeyer Perkins, 1922–2007, Genetics, Vol.175, pp.1–6, 2007.

[5]

D D Perkins, Biochemical mutants in the smut fungus Ustilago maydis,
Genetics, Vol.34, pp.607–626, 1949.

[6]

D D Perkins, The detection of linkage in tetrad analysis, Genetics, Vol.38,
pp.187–197, 1953

[7]

D D Perkins, In praise of diversity, In More gene manipulations in fungi,
edited by J W Bennett and L L Lasure, Academic Press, San Diego, USA,
pp.3–26, 1991.

I thank Rowland Davis
(University of California,
Irvine), Charley Yanofsky
and David Jacobson for
helpful suggestions during
the preparation of this article.

[8]

D D Perkins, The manifestation of chromosome rearrangements in unordered asci of Neurospora, Genetics, Vol.77, pp.459–489, 1974.
D D Perkins and N B Raju, Three-to-one segregation from reciprocal
translocation quadrivalents in Neurospora and its bearing on the interpretation of spore-abortion patterns in unordered asci, Genome, Vol.38, pp.
661–672, 1995.

[9]

[10]

N B Raju, A simple fluorescent staining method for meiotic chromosomes of
Neurospora, Mycologia, Vol.78, pp.901–906, 1986.

[11]

B McClintock, Neurospora. I. Preliminary observations of the chromosomes
of Neurospora crassa, Am. J. Bot., Vol.32, pp.671–678, 1945.

[12]

J R Singleton, Chromosome morphology and the chromosome cycle in the
ascus of Neurospora crassa, Am. J. Bot., Vol.40, pp.124–144, 1953.

[13]

D D Perkins, The use of duplication-generating rearrangements for studying heterokaryon incompatibility genes in Neurospora, Genetics, Vol.80,
pp.87–105, 1975.

[14]

D D Perkins, M Freitag, V C Pollard, L A Bailey-Shrode, E U Selker and D
J Ebbole, Recurrent locus-specific mutation resulting from a cryptic ectopic insertion in Neurospora, Genetics, Vol.175, pp.527–544, 2007

[15]

D H Stadler, Thomas Hunt Morgan Award, David D. Perkins, Genetics,
Vol.137, s12–s13, 1994.
R Maheshwari, Microcycle conidiation and its genetic basis in Neurospora
crassa, J. Gen. Microbiol, Vol.137, pp.2103–2115, 1991.

[16]
[17]

A Pandit and R Maheshwari, Life-history of Neurospora intermedia in a
sugarcane field, J. Biosci., Vol.21, pp.57–79, 1996.

[18]

D P Kasbekar, Successful beyond expectation, David Perkins’s research
with chromosome rearrangements in Neurospora, J. Biosci., Vol.32, pp.191–
195, 2007.

[19]

A Bhat and D P Kasbekar, Escape from repeat-induced point mutation of
a gene-sized duplication in Neurospora crassa crosses that are heterozygous
for a larger chromosome segment duplication, Genetics, Vol.157, pp.1581–
1590, 2001.

[20] D D Perkins, Determining the order of genes, centromeres, and rearrangement breakpoints in Neurospora by tests of duplication coverage, J. Genet.,
Vol.65, pp.121–144, 1986.

RESONANCE  January 2008

Address for Correspondence
Namboori B Raju
Department of Biological
Sciences
Stanford University Stanford
CA 94305-5020, USA
Email: nbraju@stanford.edu,
nbraju@yahoo.com

27

