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Yesterday is history
Tomorrow is a mystery
Today is a gift
And we call it “the present”
—(Attributed to Eleanor Roosevelt)

he Howland Award is indeed a gift, and I am most

grateful to be its recipient this year. Russ Chesney was
extremely generous in the things he said about me and I
receive them as another gift—while assuming that most of
his remarks are truthful.

Now is a good moment to thank my nominators and the
selection committee for their work and for their decision and to
thank the staff of the American Pediatric Society for making
life so pleasant during this marvelous occasion.

For the Howland Award Acceptance Lecture, I spoke with-
out a written text, aided only by a few PowerPoint slides. This
written version is the result of memory recall, fallible as it is,
many months later. Its organization here is my attempt to
capture the principal themes of the talk.

Part I: “I Am a Part of All That I Have Met”

Russ Chesney has identified many of the influences that have
been acting on myself through the years, and on the work being
celebrated now; to which, I would add the following: I have had
a “job”—a lifelong adventure, which I loved and pursued both at
McGill University and at the Montreal Children’s Hospital; at
both places under benevolent auspices. Otherwise, the most sig-
nificant influence on me has been a partner whom I have loved
ever since we met as teenagers. To be able to love what you do
and to be loved while doing it is truly a gift.

I have had many, many mentors; Barton Childs, who died in
February of this year, was a very special mentor and friend and I
dedicate this talk to him. And then, there are the colleagues and
the students whose hard work, imagination, and collective talents
have made the whole of our work greater than the sum of its parts;
in fact, you are honoring those persons today. Finally, and as
important as any other influence, I recognize that chance and
opportunity have been very kind.
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Part II: Who Do I Serve?

I have found this to be an excellent question to pose on waking
in the morning. I tried to answer it in a general way on an earlier
occasion, as recorded elsewhere (1). I have been able to answer
that question in various personal ways while pursuing a hybrid
career as a clinician-scientist. Although playing the role as “cli-
nician,” I was serving patients, families, and communities. In the
other role as “scientist,” I was serving knowledge whether it was
transforming or translational in character.

As a biochemical geneticist, I recognize my debt to Archibald
Garrod; to his work and to his concept of the “inborn error of
metabolism.” While Garrod introduced his concept a century ago,
it took decades for the medical community to recognize its
salience in medical education and practice. By comparison, bio-
chemists were more receptive. Nonetheless, it took half a century
for technologies to emerge that would identify the full spectrum of
enzymatic and biochemical abnormalities involved in Garrod’s
four canonic inborn errors (albinism, alkaptonuria, cystinuria, and
pentosuria). Enquiries embracing so many other disorders con-
tinue in the domains of biochemistry and cell biology, and these
are being described in The Metabolic and Molecular Bases of
Inherited Disease, a book now online in an attempt to keep pace
with evolving knowledge and information (2). A century in time
was also required for Garrod’s other observations on the apparent
genetic basis of inborn errors to find their place in the Human
Genome Project and its related enterprises.

Garrod’s thinking about individuality now underpins a thrust
to create “personalized medicine” based on the results emerg-
ing from the Human Genome Project. From its viewpoint, the
project suggests that every patient has what might be called an
“orphan disease” or a unique state of health; and every physi-
cian could be a geneticist of sorts. When the clinician-scientist
works in these contexts, private and public answers begin to
emerge in response to that other great question in medicine:
Why does this person have this disease now?

Part III: Concepts Evolve

In its simplest definition, science is an assault on our ignorance.
Its legacies are concepts, technologies, and databases. Its tools are
both general and particular: hypotheses and measurements; ex-
periments and observations. Clinician-scientists can describe their
work accordingly. In my own case, the work evolved with time
and through various domains, beginning with the discovery and
description of several “new” inborn errors of metabolism, then
learning to work with genetic screening and testing in populations
for early diagnosis of persons at risk. In turn, this led to simple,
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albeit crude, measurements of frequencies of particular inborn
errors in the population. Therapeutic initiatives to neutral-
ize the effects of the mutant gene were part of a new look
at what can be done to help the patient and reduce the
burden of the corresponding disorder in the population. Of
course this involved an appreciation of factors in our
physiology and biochemistry accounting for homeostasis
and individuality. I found that phenylketonuria was an
accessible and excellent model to illustrate corresponding
concepts, the role of technologies, and the relevance of
databases. In the course of studying phenylketonuria in
various human populations, population genetics became
part of our work and to support that work, we needed and
used databases; which brought us into the domains of
mutation taxonomy, nomenclature, and bioinformatics—
fields I never anticipated would become interests of my own.

What I know now is very different from what I knew in 1961
when I started down the path of biochemical genetics. Garrod
knew that the metabolic biochemistry of the human organism
was a dynamic process, and by no means static when it func-
tioned; he surmised that pathways existed along which substrates
and products flowed under the control of catalysts becoming
known as enzymes (3). One must also admire Garrod for seeing
that inborn errors behaved as Mendelian phenotypes eventually
exposing to enquiry the corresponding proteins and chemical
reactions (4). Today, we see metabolism as a product of complex,
active, scale-free networks, where explanations of disease (and of
health) can be found (5). In the case of a model organism such as
a yeast cell, and when animated by network thinking, it is now
possible to speak of “genetic and epigenetic landscapes” (6) and
also to learn that genetic redundancy is prominent, acting to
buffer events such as mutation and stressful experience, disturb-
ing to homeostasis. The language we use to describe domains of
cellular function has become very “omic” (e.g. genome, tran-
scriptome, metabolome, proteome). When packaged, as mysteri-
ously as it is in the cell, the functional genome translates into the
“phenome,” interacting with the “environome.” These are some
new ways to describe the human individual. As Shakespeare put
it—"“such a piece of work is a man.” If I were starting out anew
today, I would hope to be better grounded in these new concepts
knowing that biology and genetics have become dominant sci-
entific domains of inquiry in the 21st century.

Part IV: Discovery and Wonder

We are likely to witness more and more revelations in
biology and genetics, each with some cause for further
wonder and awe. Under these conditions, you and I will
participate in a dialogue, one part of which addresses what
is already known or becoming known in science and the
practice of medicine; the other component being concerned
with what is not known and will thus name our ignorance
and be the ultimate focus of our science. The physicist
Richard Feynman proposed that science is a continuing
dialogue between sceptical inquiry and a sense of inexpli-
cable mystery. There is no shortage of mystery when, for
example, we contemplate how the genomes of maternal egg

and paternal sperm combine to animate and direct the
assembly of the complex creature we know as an infant.

We can maintain some level of humility during our voyages
of discovery if we remember three questions posed by TS
Eliot: “Where is the life we have lost in living? Where is the
wisdom we have lost in knowledge? Where is the knowledge
we have lost in information?”

The knowledge we accumulate can have several different
attributes. There will be knowledge that I am not allowed to
have (censorship), or it could be knowledge that I do not want
to have (fear or a choice that favors ignorance); or it will
describe what is known, accepted, and used; or it may be
insufficiently known (call it the unknown) and will be the
focus of our sceptical inquiries; or it may ultimately be
unknowable and at the core of being and becoming.

Part V: The Poet Speaks

A poem by Osip Mandelstam, composed in 1909, speaks to
the mystery of being. It haunts me. The poem has no title; it
begins with these words in the English translation by James
Greene and later published in book form (7).

“What shall I do with the body I've been given,
So much at one with me, so much my own?”

Mandelstam continues with these thoughts

“For the calm happiness of breathing, being able
To be alive, tell me where I should be grateful?
I am gardener, flower too, and un-alone
In this vast dungeon.
My breath, my glow, you can already see
On the windowpanes of eternity.
A pattern is imprinted there,
Unknown till now.
Let this muddle die down, this sediment flow out.
The lovely pattern cannot be crossed out.”

Your life, my life, are mysterious gifts received while on the
journey from Becoming to Being. The Howland Award is an
unanticipated moment encountered while I am on my own
particular journey. It is cause to pause, reflect, and be grateful.
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