Guest Editorial

Science: The Glorious Entertainment

For most peopl e, scienceisanoun. For those of usengaged in experimental scientific research,
‘science’ isaverb. Doing scienceisacalling, adedicationto curiosity, wonder, frustrations and
success. To engagein the scientific processisto find explanations for fundamental questions of
nature aswell asto contribute to the enhancement of the human condition on earth (and beyond).

I"’m reminded of aquotation from the enormously talented Professor William SBeck: * Science
isexciting. Itisfun! Itisaromantic and compelling cdl to adventure.” What could more dependably
fire the imagination than an expedition into the unknown by man (or woman) armed only with
curiosity and ingenuity?

For me, upon reflection, doing science (craniofacial devel opmental and molecular biology)
for amost 50 years has been and continues to be a most rewarding passion of mine. The last
50 years of scientific research and discovery has been nothing short of remarkable ... from observations and qualitative
descriptionsto mechanisms and applicationsfor diagnostics, treatments, therapeutics, biomaterials, health outcomesand so
much more. When | was ahigh school student inthe early 1950s, it is seemingly impossiblethat | would participatein gene
discovery in the 1980s, and that the entire human genome would be compl eted by October 2004 and that the results would
becomeavailable 7 daysaweek and 24 hoursaday on theinternet (seewww.nlm.nih.gov).

Further reflection remindsmethat rapid progressin the behavioral and biomedical research areas over these 50 yearshas
witnessed atransition from solo science practitionersin aspecific disciplineto interprofessional teamsrepresenting multiple
disciplines. Today, we herald the provision of skill setsthat enable curious men and women around the globeto devel op their
communication skills, awillingness to cooperate within and between disciplines and nations, a preparation to collaborate
among disparate scientists around the world and a zeal to coordinate effortsto achieve optimal results. Recently, | expanded
my thinking inthisarea, especidly asrelated to leadershipin the biomedical arena, through my new book ‘ Birth of aDiscipline:
Craniofacial Biology’ (availableasadigital book throughiTunesand in hardback from dental aegis.com).

Our futureiseven brighter, when we consider the emerging research opportunitiesto be found within phenomicswhereby
we expand therole of astute clinical evaluationsand coordinate with genomics. In order to realize‘ personalized health care
and the remarkabl e contributions from high throughput genotyping, we must observe, collect and anayze sensitive and specific
phenotype information from large samples of our population. In this sense, clinicians are crucial to increase study power
whiledecreasing observational or measurement errors. Phenomicsisthe systematic measurement and analysis of qualitative
and quantitativetraits, including physical observations, vital signs, blood, urine and salivachemistries and biochemical real-
time metabolic datathat collectively define the phenotype.

One illustration applied to craniofacial malformations is found in skeletal dysplasias, especially those presenting
craniosynostosis. Craniosynostosis, the early fusion of skull sutures, isaseriousabnormality of infancy and childhood requiring
astute diagnosisand treatment. Becausethere are many forms of craniosynostosis, both inisolated aswell aswithin syndrome,
accuratediagnosisisessentia before effective treatment can beimplemented.

During the 1990s, we experienced a profound set of molecular or genetic discoveriesthat rapidly led to an epiphany of
sortsinthe diagnosis of anumber of clinically different syndromesthat each presented craniosynostosisin common and were
each variationsin genetic point mutations within the fibroblast growth factor receptor 2 (FGFR2). Coordination between
clinical phenotype and exquisite genotyping led to the realization that Apert, Crouzon, Pfeiffer, Jackson-Weissand Beare-
Stevenson cutis gyratasyndromes each presented different point mutationsall found within the FGF2 gene.

Aswe progressinto the 21st century, major reformsareindicated asto the essential competenciesthat must become part
of heath professional education and clinical practice. We recognize that in the previous hundred years, major reformsin
medical, dental, nursing and pharmacy professional school education coupled with significant public health measuresessentialy
doubled thehuman lifespan. Science, technology, prenatal care, early childhood devel opment, advancesin primary and secondary
education and enhancementsin human behavior together made this possible. In the past 50 years, the discoverieswithin the
discipline of craniofacial biology—aswell asfrom other tangential fields that have been applied—have led to significant
changes and paradigm shifts in terms of health care practices. Much of this has been the result of health promotion, risk
assessment, preventive practices, improved diagnostics and treatment planning, procedures and therapeutics, biomaterialsand
predictable outcomes.

Despite these productive years, we see glaring gaps and inequities in health that persist in all too many countries. We
experience new and re-emerging microbial infections, the challenges from chronic and destructive diseases and disorders,
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profound advancesin gene-based diagnostics, major increasesinthe*aging’ population of industrial nations, together presenting
profound challengesto health care and national aswell asindividual costs. Health professional education has not kept pace
with the profound changesin demographics, economics, popul ation migrations and discoveriesin the physical, biological,
chemical and behavioral sciences.

This author anticipates an increased emphasis on developing critical thinking, the ability to access and analyze data
basesrelevant to clinical health care, an increase of integration between health professions to address the needs of society
(especialy the special needs of an aging society in industrial nations), and skills that enable leadership within trans-
professional teams of health professionals. These and other features of education and clinical practice will be informed
by science and the needs of societies around the world. | envision oral health being integrated into primary health care
and family medicine. For example, the dividends from investments in craniofacial biology research will transform
diagnostics, treatment planning, treatments and therapeutics, outcomes and reimbursement standards. |magine that we
will provide routine saliva as an informative fluid for diagnostics for oral-systemic diseases and disorders. Imagine that
we will utilize gene-based diagnostics and biomimetic approaches for tissue and organ replacement and/or regeneration.
The future is bright with opportunity!
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