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Introduction

This special 10th anniversary issue of Reproductive
BioMedicine Online celebrates the achievements of
Bob Edwards - Founder of our journal, Editor
Emeritus, and 2010 Nobel laureate for Physiology or
Medicine. A glance through his life-time’s publications
from 1954 to 2008 (Appendix, p. 9) reveals the
extraordinary range of Bob’s intellectual curiosity
and knowledge, and his at times almost mischievous
determination to challenge conventional wisdom. We
have selected 14 of his papers from the first decade
of Reproductive BioMedicine Online by way of illus-
tration. Nonetheless, whole areas of Bob’s interests
remain unrepresented — notably the immunology of
reproduction, mutagenesis, spermatogenesis, sperm
biology and implantation. Despite this, we hope that
we have captured the polymathic enthusiasm and
energy that Bob has brought to our subject, and which
inspired both of us to commence our research careers
with him in 1966.

Those difficult early years in the Cambridge
Department of Physiology were remarkable. We would
gather regularly at lunch time in the Fountain pub for
a beer and a cheese and onion roll, and there would
discuss and debate science, ethics, social values, and
the latest papers. Bob was an avid journal reader and
always ahead of the rest of us — something that he has
persisted with throughout his career, as witnessed by
the extraordinary range of material and ideas he has
assembled in his papers chosen for this issue.

We have organised this preface to the papers
thematically, and comment on each selected paper

in the context of his life-time achievements. We
hope you enjoy - and are sure you will admire —
this collection from a remarkable man who has
transformed both of our lives, as he has those of so
many people throughout the world.

Egg maturation

Bob’s studies on oocyte maturation date back to
the 1950s, when his wife Ruth and he described
for the first time a protocol for inducing ovulation,
oestrus and pregnancy in the adult mouse (Fowler
and Edwards, 1957). Further papers with Ruth, and
with Austin, Gates, Sirlin, Falconer and Wilson on
the endocrinology, cell biology and genetics of egg
maturation followed between 1958 and 1964, and
in 1965 this work came together in two seminal
papers on animal and human oocyte maturation
in vitro (Edwards, 1965a,b). It is in these papers,
building on observations on the rabbit by Pincus
and Chang, that Bob defines the time from the
release of human oocytes from the follicle (and thus
time from the LH peak) to GV breakdown, 1% polar
body extrusion and entry into 2"9 metaphase. In the
Lancet paper (1965b), Bob discusses the prospects
for, and difficulties likely to be confronted by, IVF,
embryo culture and transfer, pre-implantation genetic
diagnosis (PGD) and the biochemistry of early human
development. This visionary paper of 45 years ago
takes one’s breath away to read even now.

For this volume, we have selected a paper from
2005 (Edwards, 2005a), in which Bob traces the
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intertwined histories of gonadotrophins and egg
maturation from these early studies. The inadequacy
of cytoplasmic maturation after egg release from
the follicle prompted Bob and his colleague, Patrick
Steptoe, to move to HMG and HCG stimulation, when
they then engaged in the struggle to understand the
relationship between the inducing hormones and the
endocrinology of early pregnancy, in both natural and
stimulated cycles. The move through natural cycles to
GnRH analogues, to recombinant gonadotrophins and
the return to in-vitro maturation (IVM) are surveyed.
In this last section of the paper, Bob warms to the
research possibilities that mass oocyte IVM will bring —
for knowledge’s sake but always tempered by the
strictures of ethics and potential clinical utility. Bob’s
knowledge, imagination and intellectual energy are
impressively at work as he peers into the future —
at times almost wistfully as if he wishes he could start
his career all over again — addressing many of the same
questions as he was asking in the 1950s but now with
such a rich new technology. He is not only ‘green with
envy’, as he describes himself, he is also evergreen
with ideas and enthusiasm.

IVF

It is clear when reading Bob’s early papers that his
intellectual interests lie primarily in the embryo.
Oogenesis, spermatogenesis and fertilisation engage
him, but his passion is the unfurling of the develop-
mental programme that these events herald (see next
section). His 1950’s studies focussed on the role of
genetic factors in early mouse development, either
by studying embryos directly or by generating them
after treating sperm or eggs in some way calculated to
show developmental effects. In those days, technology
was limiting and most of his studies investigated the
impact developmentally of chromosomal anomalies
by inducing aneuploidies through drugs, X-rays or
parthenogenetic stimuli.

However, for human development to be studied,
sufficient embryos had to be obtained, and so IVF
had first to succeed. This was not a trivial problem
in 1965, by when successful IVF was limited to rabbits
(Chang, 1959) and hamsters (Yanagimachi and Chang,
1963), mice following in 1968 (Whittingham, 1968).
Having made some progress with egg maturation,
Bob was nonetheless worried about the normality
of IVM eggs, and during one of his library sessions
he encountered a paper by Patrick on laparoscopic
egg recovery, and then subsequently met the man
himself, with now famous consequences. However,
there was still the problem of capacitation to
solve, with which Bob had been wrestling using
various approaches (Edwards et al., 1966, 1968).
Fortuitously at the same time that Patrick and Bob

were getting together, a solution to the sperm problem
was found close at hand. Experiments on hamster
capacitation, undertaken by Barry Bavister, then a
graduate student with Bunny Austin across the corridor
in the Physiology Department, had revealed that the
pH of the insemination medium was crucial and when
his findings were applied to human sperm, a similar
result ensued. The three published their key paper
41 years ago (Edwards et al., 1969), and the media
response was massive!

One early concern about that 1969 paper was that
parthenogenesis was being observed, a critique also
levelled — perhaps with greater justification — at Rock
and Menkin (1944). In fact, the 1969 paper was careful
to address this problem, one to which Bob returned on
a broader canvas in Edwards (2007b). Here he reviews
recent evidence for parthenogenetic reproduction in
the two vertebrates groups in which the phenomenon
had not yet been demonstrated, namely elasmobranch
fishes and eutherian mammals. He begins with the
claim of its occurrence in a captive female bonnethead
shark, which produced a pup despite being segregated
from males for much longer than sperm are known
to survive in the female reproductive tract in this
species. The claim was clinched by the demonstration
through DNA fingerprinting that the genome of the
offspring lacked a paternal contribution, and could
be assigned unambiguously to one of three possible
candidate mothers.

He goes on to tell how parthenogenetic devel-
opment in the mouse has been brought about by
a complex oocyte fusion and genome transfer pro-
cess, whereby maternal expression of the imprinted
Igf2 gene, which is normally paternally expressed, was
obtained in the presence of a defective maternally-
expressed H19 gene in diploid unfertilized oocytes
that were then activated artificially. This process
resulted in the production of a single fertile adult,
which was accompanied by considerable pre- and post-
natal losses. The discussion evolves into a broader
consideration of chromosomal disorders in mammalian
development.

A concern that Bob has always shared with many
of his critics was the normality of the embryos
produced by IVF. His early experiences on the mouse
had led him to believe that early preghancy was
an effective filter of abnormal embryos, and that
it was post-implantation embryonic stages in the
first trimester that were most at risk of surviving
environmental insults despite being damaged. But
the risk of proceeding to embryo transfer was
too great until he had undertaken karyotypic and
developmental research on IVF-generated embryos.
From time to time, epidemiological scares have
erupted in the literature, almost always picked up on
and exaggerated by the media. Edwards and Ludwig
(2003) address this issue with a forensic analysis of
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the difficulties of interpreting epidemiological studies.
The analysis concludes that IVF as a procedure is
an unlikely cause of abnormality in off-spring. But
whether he believes that it is the patient profile or
some other feature of the treatment that might exert
a small adverse effect on outcomes remains unclear.

Mechanisms of early development

In a paper with Chris Hansis (Edwards and Hansis,
2005), Bob’s interest in development is made clear.
In this paper, he develops the notion originally
propounded in an earlier article co-authored with
Helen Beard (Edwards and Beard, 1997), namely
that blastomeres in eutherian mammals may already
be allocated to different lineages by the 4-cell
stage. This allocation was held to depend on early
cleavage planes bearing a consistent relationship to
the animal-vegetal axial organization of a polarized
oocyte. Thus, in second cleavage one blastomere
was assumed to divide meridionally to produce
two daughters containing cytoplasm from all axial
levels of the zygote and the other equatorially to
produce one daughter with only vegetal and the
other with only animal polar cytoplasm. In citing the
work of Gulyas (1975) on cleavage in the rabbit in
support of this contention, Bob, like most others,
misinterprets the explanation this author gave for
the predominantly ‘regular tetrahedral’ arrangement
of blastomeres seen at the 4-cell stage in various
mammals, including man. Gulyas actually describes
second cleavage as ‘rotational’, meaning that the
second 2-cell blastomere to divide underwent a
90° rotation of its polar axis relative to that of
its sister before dividing so that both blastomeres
actually divide meridionally. However, more recent
blastomere marking experiments in the mouse support
Bob’s contention that one second-cleavage division
is typically meridional and the other approximately
equatorial (Gardner, 2002). Because the products
of the meridional division contain both animal and
vegetal polar cytoplasm, it is suggested that they
represent precursors of the inner cell mass (ICM),
while the animal polar product of the equatorial
division founds the trophectoderm and its vegetal
polar counterpart, the germline. The association of
the germline with vegetal polar material is presumably
inspired by the corresponding localization of the
germ plasm in anuran amphibians. This view of
early lineage is undoubtedly conditioned by intriguing
observations regarding the expression and localization
of B-HCG5 transcripts to a small minority of single
blastomeres dissociated from non-clinical grade early
cleavage stage human embryos (Hansis et al., 2002).
Blastomeres were claimed to show exclusivity in either
expressing transcripts of this gene or those of the
pluripotential stem cell marker, Oct4.

It is important to note that in proposing a consistent
and distinctive early lineage origin for the ICM,
trophectoderm and germline, Bob is not claiming that
the mammalian embryo is a fully determinate, mosaic
system and thereby denying its well-established
capacity for regulation. This is made clear by the
following extract:

“The results of cell replacement may differ according
to the characteristics of the substitute cell. Fully potent
replacement cells may divide immediately after insertion
to restore a normal cell complement. Replacement cells
with mostly animal or vegetal cytoplasm may be unable to
respond as quickly.”

Nonetheless, this proposed lineage scheme remains
speculative and much more incisive experiments
would need to be done to give it credence. It would,
for example, be necessary to show by in situ methods
that $-HCG5 transcripts or protein were normally
confined to descendants of the animal daughter of
the equatorial second cleavage division and that ICM
cell markers were eventually restricted to descendants
of both products of the meridional division. There
is then also the issue of relating germ cell markers
to the vegetal product of the equatorial division.
Of course, in favouring segregation of the germline,
Bob’s thinking is, as often the case, out of step with
conventional wisdom, which holds that germ cells are
induced rather than specified lineally in mammals.

Critical support for their induction comes from
experiments in which distal epiblast cells, which
do not normally give rise to primordial germ cells,
can do so to some extent if grafted in place of
the proximal epiblast cells, the normal source of
germ cells (Tam and Zhou, 1996). However, as all
the founder cells of the epiblast in the Inner Cell
Mass are distributed throughout the epiblast by this
developmental stage (Gardner and Cockroft, 1998),
it is impossible to exclude the possibility that the
competence to respond to an inductive signal is
itself lineage-dependent and so depends on early
cell origins. If a strictly inductive mechanism, like
that seen in urodele amphibians, really operates
in mammals, then ALL epiblast cells should be
susceptible to yielding primordial germ cells when
exposed to appropriate induction conditions, which
has yet to be demonstrated. Thus, the possibility of a
lineage-based influence on germ cell formation cannot
be discounted.

Woven into the various arguments in support
of the proposed model of early development is
consideration of its various implications for human
assisted conception in vitro. For example, could the
choice of blastomere for PGD affect the viability
of biopsied embryos? Whether removal of one or
two blastomeres from cleavage stage embryos has a
negative impact on subsequent development or birth
weight is still a contentious issue. Also, much more
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tongue-in-cheek is Bob’s pondering whether combining
ICM tissue with high-quality trophectoderm could be a
way of combating implantation failure in IVF.

Edwards (2005b) combines Bob’s passion for un-
derstanding development with his original interest in
genetics, and does so by addressing the significance
and genetic basis of polarity. Here Bob draws from his
knowledge of findings in genetically more tractable
species, particularly Drosophila and Caenorhabditis,
and places emphasis on the degree to which the
various facets of polarity depend on evolutionary
conservation of common genetic pathways. One area
of controversy is whether polarity of the oocyte or
zygote is significant for development in mammals,
and another whether the sperm plays a role in early
patterning. Regarding the latter, specification of the
plane of first cleavage has been variously ascribed
to the site of sperm entry, alignment of male and
female pronuclei, or intrinsic organization of the
oocyte. Bob is clearly of the view that polarity of the
oocyte is important, and holds that the ooplasm of
the entire zygote rotates in relation to the position
of the fertilizing sperm or, more specifically, its
expanding microtubular system. Here it is worth
noting that whilst the coordinated rotation of paternal
and maternal pronuclei has been recorded in human
zygotes, it has not been reported in the mouse or,
indeed, in any other mammal. Bob re-expresses the
view that the pattern of early cleavage in which
division of one 2-cell blastomere is meridional and the
other equatorial is specified maternally and accounts
for establishing the ICM, trophectoderm and germ cell
lineages at the 4-cell stage. As noted earlier, the case
for this depends largely on detecting 3-HCG transcripts
in some isolated 4-cell blastomeres, which, in contrast
to others, do not contain those for the pluripotency
marker, Oct4. However, he does note that such findings
were made on blastomeres from embryos that were
highly heteroploid.

Bob then extends his consideration to embrace
further topical issues relating to morphogenesis,
including timers, RNA interference and data on the
shifting gene expression patterns in early embryogen-
esis deduced from the use of array technology. In this,
as in his other writing, he shows an enviable capacity
to keep up with the literature in very diverse fields of
research.

Stem cells

Edwards (2002b) holds particular interest because,
although much of the content features in other of
Bob’s writings in Reproductive BioMedicine Online,
it looks at the theme of embryo-derived stem cells,
both historically and in relation to their potential
in regenerative medicine, very much from his own

personal perspective. Many may be unaware that
he became engaged in trying to derive cell lines
from both cleavage- and blastocyst-stage embryos
in the early 1960s, concentrating on the rabbit and
mouse (Cole et al., 1965). He undertook this work
largely in collaboration with Robin Cole and John
Paul, the latter being a very accomplished expert in
tissue culture. It was clearly demonstrated that inner
cell mass tissue in particular could go on to form
a variety of differentiated cell types representative
of the different germ layers. Moreover, cell lines
were derived that could be maintained indefinitely
in a proliferative state, even after cryopreservation,
thereby demonstrating that ‘Hayflick’s Rule’ was not
of universal applicability. That this work has largely
been ignored by those in the stem cell field is probably
mainly attributable to its being too far ahead of its
time, so that neither reliable markers for different
types of cells were available nor were appropriate
techniques for producing chimaeras with which to
critically test the developmental potential of cultured
cells. The work of one of Bob’s research students,
Peter Hollands (Hollands and Edwards, 1986; Edwards
and Hollands, 1988), on the ability of intravenously
injected cells from early post-implantation mouse
embryos to rapidly restore the haematopoietic system
of lethally irradiated or genetically anaemic mice,
is reviewed in considerable detail. Some colonization
of the adult haematopoietic tissue was also obtained
following introduction of such cells into normal mice
and, most surprisingly, restoration of haematopoiesis
in mice could even be obtained with cells from early
postimplantation rat embryos. That Bob discusses this
work in such detail may be because he felt that it
has not received the attention it warrants. Hopefully,
someone will be seduced by Bob’s inspirational track-
record in original research to re-visit it.

Edwards and Hollands (2007), in contrast, is centred
on stem cells from the full-term umbilical cord,
notably their properties and potential compared
with those from bone marrow or peripheral blood
for treating a range of haematopoietic and other
disorders, including stroke. Both the advantages and
limitations of cells from this source are considered,
as also is evidence of their versatility with regard
to differentiating into a variety of other cell
types, including neurones, hepatocytes, adipocytes,
osteocytes and insulin-secreting pancreatic [ cells.
Mention is also made of their seemingly more ready
acceptance as allografts compared with cells from
adult sources. A further, then novel, source of stem
cells, the amniotic fluid that is typically made
available through amniocentesis, is also considered,
as also are still controversial claims that bone marrow
serves as a source of oocytes. The possibility that
ectopic germline or embryonic stem-like cells may be
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responsible for at least part of the versatility is also
raised, a notion of considerable antiquity.

Edwards (2008) is the most recent of a series of Bob’s
contributions to the Journal that deal with stem cells
in the context of their potential or actual application
to regenerative medicine. In this review he takes a
very broad view of this important subject, proceeding
from an appraisal of the burgeoning number of
sources of stem cells in addition to those of early
embryonic origin before dealing at length with the
very impressive intrinsic regenerative capacity of the
salamander with regard to re-growing amputated legs
or tail. This sets the stage for Bob’s introduction of the
Murphy Roths Large (MRL) inbred strain of mouse which
seems to show the most marked ability to regenerate
of any mammal that has been studied thus far. MRL
mice first attracted attention through the fairly rapid,
complete sealing of holes punched in their ears for
identification purposes. Subsequently, it was shown
that newborns of this strain showed faster and more
complete restoration of amputated terminal phalanges
of digits than other mouse strains. Claims for more
spectacular degrees of regeneration, such as damaged
myocardium and CNS, that feature in the review have,
disappointingly, not been upheld by more recent work
from other laboratories.

A most interesting point to emerge from this review
is Bob’s strong advocacy for stem cells from sources
other than very early embryos, especially since he
was the first to argue explicitly in print for use in
regenerative medicine of those that were surplus to
the requirements of IVF (Edwards, 1982).

Epigenetics and imprinting

Edwards (2006) echoes with his very early exposure
to the concept of ‘epigenetics’ from his Edinburgh
days in the laboratory of Conrad Waddington, who was
responsible for coining the term. In this review, Bob
considers the phenomenon at both cell and molecular
levels in various contexts starting with oogenesis
and early embryogenesis, then proceeding to a
discussion of imprinting syndromes, X-chromosome
inactivation, reproductive and therapeutic cloning
by nuclear transfer, before finally focussing on
haematopoietic stem cells and the question of the
elusive haemangioblast.

He also takes this opportunity to hit back at critics
of his view that germ cells segregate during cleavage
rather than being induced later during gastrulation.
This is an issue that will remain open until a satisfac-
tory explanation is provided as to why mice produced
by pronuclear transgenesis or retroviral infection
of cleavage stages not infrequently show marked
disparities in mosaicism between their soma and
germline (Soriano and Jaenisch, 1986; Wilkie et al.,

1986). Such disparities are unexpected given the very
fine-grained mixing of founder-cell clones observed
in epiblast shortly after its early post-implantation
epithelialization (Gardner and Cockroft, 1998) and
the correspondingly impressive degree of equilibration
of component cell populations throughout somatic
tissues in adult mosaics and chimaeras. However, one
way in which these seemingly conflicting findings can
be reconciled is, as noted earlier, if only a sub-set of
founder clones yield descendants that are competent
to be induced to form primordial germ cells.

Yet again, Bob is concerned not only with basic
biology relating to genomic re-programming and
imprinting, but also possible practical implications
of errors in these processes with respect to assisted
reproduction. Here, particular concern centres on
intracytoplasmic sperm injection (ICSI), where oth-
erwise rare abnormalities have been encountered,
raising the possibility of their being linked to
errors in genomic imprinting. Similarly, errors of
re-programming or imprinting are of concern in
the possible use of therapeutic cloning to generate
patient-compatible grafts. However, given the recent
dramatic success in the re-programming of adult cells
to a pluripotent state, there can now be few adherents
to the view that therapeutic cloning has any future
practically for making histocompatible grafts.

Also evident in this review is that while Bob is
cautious in presenting his view on establishment of
distinct cell lineages by the 4-cell stage, he seems
very receptive to the claim that new oocytes can be
formed in the adult from human stem cells in bone
marrow. This rather undermines his argument that
early segregation of the germline would be important
in avoiding exposure of its cells to "massive genetic
changes occurring in blastocysts ...”. However, the
critical issue of whether such neo-formed oocytes are
competent to support embryonic development has still
to be settled.

Developmental and reproductive timing

Edwards (2002a) provides further testimony to the
breadth of Bob’s interests and reading, in this wide-
ranging review of biological timers and circadian
rhythms — beginning with a consideration of genetic,
dietary and other factors relating to longevity in
organisms ranging from yeast to mammals before
focussing more specifically on the basis of rhythmicity
and its involvement in a wide range of life processes.
It finally homes in on reproduction, with consideration
of the LH surge (Edwards and Fowler, 1960), and
the existence of a production line for oocytes
(Henderson and Edwards, 1968), both subjects to
which Bob has contributed, before considering what
determines luteal cell life-span and our present lack of
understanding of timing of events in embryogenesis.
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PGD and embryo sexing

Bob Edwards ‘invented’ the idea of PGD in the
mid-sixties (Edwards, 1965b). He helped supervise
Anne Vickers (1967), who sexed fixed whole mouse
blastocysts by karyotyping. A potentially easier
method of sexing was to use the ‘Barr body’, or sex
chromatin, originally described in neurones (Barr and
Bartrum, 1949), but then only recently observed in
fixed embryos of rabbit (Melander, 1962) and hamster
(Sundell, 1962). Encouraged by these findings, Edwards
and Gardner (1967) vitally stained rabbit blastocyst
sex chromatin with euchrysine 2GNX, visualised by
fluorescence microscopy, but the technique, being
potentially mutagenic, was not compatible with
embryo transfer. So Gardner and Edwards (1968)
micro-surgically biopsied small pieces of trophoblast
to recover 200-300 cells that were stained and
sexed. The ‘sexed’ biopsied blastocysts were then
transferred to a pseudo-pregnant female rabbit, and
the sex of the developed foetuses was confirmed
anatomically and histologically at full term. Edwards
and Gardner (1968) explicitly pointed out the
potential for clinical application, including its use
to identify autosomally inherited disease. Despite
several attempts by Edwards to pursue this work
subsequently in human embryos, the UK Medical
Research Council (MRC) declined to fund it as being
of unlikely and marginal value (Johnson et al., 2010).
It was only in 1986 that interest in PGD took off within
the medical science community, largely ignited by
political events, and, characteristically, Bob Edwards
was at the fore-front of activities (Theodosiou and
Johnson, 2010). When the clinical application of PGD
finally came, fittingly the lead author was a scientific
‘grand-son’ to Bob, Alan Handyside being MHJ’s first
graduate student (Handyside et al., 1989, 1990). As in
so many other areas of reproductive medicine, Bob
was years ahead of his time! Bob has returned in
print to PGD on many occasions, and we have selected
his paper on the ethics of PGD for inclusion here
(Edwards, 2004).

Ethics

In a paper selected from 2007, Bob reflects on how
his own ethical thinking evolved (Edwards, 2007a).
Ethics first featured as the central element of an
Edwards’ paper in 1971 (Edwards and Sharpe, 1971).
This remarkable paper rewards a read for its foresight,
not only into the possibilities that producing human
embryos in vitro brought, but also for its analysis
of why such work was ethically challenging and
how these challenges might possibly be met through
regulation. In 1971, bioethics as a discipline was in
its infancy (Cooter, 2000), research ethics committees
were a novelty (Hedgecoe, 2009), and most scientists

and clinicians were remarkably unconscious of bio-
ethical considerations as we would understand them
today. In contrast, Bob Edwards was well aware
of the problematic ethical dimension posed by his
work — indeed earlier in 1971 he had been effectively
censured by the MRC, which, in rejecting a grant
application to fund the work that would eventually
lead to the birth of Louise Brown, had ethically
shredded the proposal (Johnson et al., 2010). This
wounding rejection by his scientific and medical
colleagues had been foreshadowed in the press
coverage that had greeted his IVF paper with Bavister
and Steptoe in 1969 (Edwards et al., 1969), and in the
reactions of many churchmen, politicians and fellow
scientists to it. It was a taste of the ethical and
legal challenges to come over the next ten or so
years. It hit Bob hard, because his politics, which were
unashamedly leftish and humanistic, were for him
rooted in the ethics of social justice. Bob wrestled with
these ethical challenges, questioned his own moral
position, and sought out a diverse range of ethical
thinkers to test it through discourse and disputation.
In the selected PGD article (Edwards, 2004), one
can see how Bob rejects both the ‘yuk factor’ (Kass
and Glass, 1971) and claims to ‘authority’, whether
of church or state, as reactionary and irrational.
The process of reasoned argument, challenge and
discussion displayed in what is almost a self-dialogue,
is something most of us now understand as being what
ethics is about, but back in the 1960’s and 70’s this
was ground-breaking stuff that few of us at the time
truly understood. There is much in his paper that we
disagree with — which delights Bob of course, because
argument is how he honed his own ethical thinking for
over 40 years.

Bob’s commitment to ethics is seen perhaps most
concretely in the biannual issues of Ethics, Bioscience
and Life published as supplements to this journal. The
first of these issues was an outcome of an international
conference Ethics, Law and Moral Philosophy of
Reproductive Biomedicine organised by Bob and held
at the Royal Society of London in 2004.

Public engagement

Bob’s arguments are often conducted publicly and
always robustly. He is a great believer in the common
sense of the public — as long as they are engaged
and informed. Attempts to suppress discussion of
controversial bioethical issues are anathema to him,
as illustrated in an Editorial by Simpson and Edwards
(2002). This Editorial explores the conflict between
scientific paternalism and public values. To some,
the paper may seem naive - scientists can often
see potential dangers not obvious to Joe public,
who, if things do go wrong, will be the first to
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turn on scientists for their cavalier lack of caution!
The successes of IVF, ICSI, surrogacy and PGD can
be set against the disasters of thalidomide and
diethylstilboestrol. To take Bob to task for naivety
is, however, to miss the point. Bob is well aware
that experimental caution is needed. The focus
of this Editorial is on the suppression of ideas,
of the discussion of possibilities, probabilities and
potential outcomes. It is only through such discussion
that scientific and ethical thinking will develop and
practical ways forward will become clear. Bob has
long understood this, as we both know from our
challenging conversations over lunches as graduate
students and post docs, when Bob would come out
with the most infuriating and apparently absurd ideas
to tease, stimulate and test us — many of them now
accepted wisdoms. Indeed, often we would be sent
away to read up a topic and produce a short précis
of it for Research in Reproduction, a quarterly news-
sheet of science and science-related topics that had
wide and valued currency among students and scholars
in many disciplines. Bob’s catholicity of interests and
ideas is matched by his zeal to disseminate, whether
within science, within academe or amongst the public.
And anything was up for discussion, hence this selected
Editorial’s passionate defence of general education
against the dangers of suppression and censorship.

Journals and societies

Research in Reproduction was Bob’s first venture into
publishing, started in 1969. It was a glossy (and
for its day stylish), double-sided, hot-metal printed
affair, usually of just one A3 sheet folded to give
four pages. Its front page had a green banner head
proclaiming its title and publishers — the International
Planned Parenthood Federation (IPPF). Once R-in-R
was in production we became somewhat guarded
about discussing notable newly published papers in
peer review journals with Bob, because this all too
often resulted in his asking us to write a review of
them! Aside from news items, there were special-issue
wall charts on reproductive topics. R-in-R continued
in production through 22 volumes until 1990, by
which time his new journal Human Reproduction
was well underway. Having started in 1986, this
journal was followed in 1995 by Human Reproduction
Update and Molecular Human Reproduction. All three
titles are owned by the European Society for Human
Reproduction and Embryology (ESHRE), of which Bob
was a founding member in 1984 with Jean Cohen.
However, it was Bob who is acknowledged as the
driving force behind both the Society and the journals
with his indefatigable energy and enthusiasm (Brown,
2005).

Sadly, disagreements over publishing policy for the
ESHRE stable of journals, with Bob characteristically

wishing to push forward innovatively, led to a
falling out between him and the committee. But
triumphantly, Bob’s vision of the future rose like
a phoenix in 2000 when he, then well into his
70s but with no diminution of energy, enthusiasm
and catholicity of interests, initiated his next
new publishing venture — Reproductive BioMedicine
Online. Recently, Fiona Bennett (2010) has chronicled
some of the history of this, Bob’s latest journal
venture. He is an impossibly hard act to follow -
as several editors of the ESHRE journals and of
Reproductive BioMedicine Online can testify!

People

Many people, too numerous to mention by name, have
worked with Bob and have been influenced by him
and his work. Bob was a gregarious, enthusiastic and
affable presence at meetings throughout the world.
There are however, some in his extended network of
colleagues whom we must mention. Prior to Patrick’s
involvement, with exceptions like Molly Rose of the
Edgeware General Hospital, the medical profession in
the UK was not only unhelpful, but generally extremely
hostile towards Bob’s work on IVF. During these very
difficult early years, Bob traversed the Atlantic to find
people in the field of obstetrics and gynaecology who
really understood and approved of what he was trying
to do. Those kindred spirits, who were happy to assist
him in every possible way, were a husband and wife
team, Howard and Georgeanna Jones, then at Johns
Hopkins in Baltimore. Just how important they were to
Bob is evident from the very fulsome tribute he pays
to the couple (Edwards, 2002c), which is, in its own
right, a fascinating document about the early history
of IVF. Howard Jones, now a centenarian, reciprocated
in an interview he gave following the announcement
of Bob’s Nobel Prize (http://www.medscape.com/
viewarticle/730305). Sadly, Georgeanna Jones died
five years ago at the age of 92.

Two other people played a crucial role in Bob’s
work on IVF, but did not live to see him justly
rewarded for his extraordinary determination and
achievements. One was, of course, Patrick who
worked in Oldham in Greater Manchester prior to
his retirement and contributed his vitally relevant
skills in laparoscopic surgery. This key role was
acknowledged in the year before his death in 1988
by his election to the Royal Society, for which Bob
wrote a moving memoir (Edwards, 1996). The other
person was Jean Purdy, who joined Bob’s team as a
fully qualified nurse some time before his involvement
with Patrick began. RLG shared Bob’s laboratory
with Jean and benefited greatly from her technical
assistance until the collaboration with Patrick started
in earnest. Thereafter, she accompanied Bob plus
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mobile laboratory to Oldham, usually at short notice
and for unpredictable intervals, as and when patient
volunteers became available there. ‘Jeannie’ brought
to the work not only her nursing and laboratory skills,
but a most impressive ability to organize Bob and focus
his attention where it was needed, which all those
who know Bob well will acknowledge as no mean feat!
Sadly, Jean died in 1985 when only 39 (Edwards and
Steptoe, 1985).

Conclusion

We hope through our selection of Bob’s writings for
Reproductive BioMedicine Online, and our commen-
taries on them, that we have been able to provide
readers with some insight into the extraordinary
prescience, originality and restless energy of an
outstanding scientist. Bob, whose first degree was in
agriculture and second in mouse genetics, was not
only responsible for the greatest revolution in the
treatment of infertility, but also pointed the way
to other clinical advances including PGD and use of
stem cells for regenerative purposes. It is through his
work on IVF that we are now in a position to gain
a real understanding of our own embryonic origins.
Moreover, he never lost sight of addressing the ethical
and social implications of his work. Altogether, his
career has been remarkable and thoroughly deserving
of recognition by the award of a Nobel Prize.
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