Popper revisited
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GWAS here, last year
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ften, at the start of a new year, a

journal editor tends to prelude

on what this year might bring.
In this case, however, I would like to
reflect on the past year. Indeed, a major
development in the field of Human
Genetics has been is the arrival of the
Genome-Wide Association Studies or
GWAS. Many previous years have seen
reports of GWAS, and a frequently heard
complaint has been, with some exceptions,
that the findings were met with irregular
or downright controversial replication
results. If anything, the year 2007 has been
the year of the publication of a large
amount of rapidly and widely replicated
GWAS. Notably, this has taken place in the
field of diabetes, with now over 20 loci
identified in total. The largest harvest for 1
year reaped by type 2 diabetes with now in
total 11 loci confidently identified, six of
which last year by GWAS;'~7 type 1 com-
ing in second,®® with five loci last year on
a total of 11 as well, and additional loci
for prostate cancer'® and rheumatoid
arthritis,** the latter replicated in parallel
by candidate gene analysis.'> And with
bonuses coming along: dissection for body
mass index has yielded the first obesity
gene, FTO,? the prostate cancer risk allele is
protective for type 2 diabetes, and some
type 2 diabetes risk genes when highly
expressed, looks like predisposing for colon
cancer when poorly expressed.® These
findings — and I count on correspondence
telling us that we overlooked other ex-
amples - supports the concept of con-
nectivity: our biology does not respect
classical clinical discipline boundaries, and
the key switches are rather involved in
maintaining balance, with quite different
pathology following dearth or excess. The
main accelerator of these breakthroughs

has been the development of the HapMap
resource and the Perlegen SNP set, heirs of
the early days SNP consortium. All in the
wake of the Human Genome Project,
resulting, within half a decade, in robust,
very high-density SNP detection platforms
of Affymetrix and Illumina. And as each of
these is derived from the same HapMap
set, tools have already been developed to
jointly analyse large study samples typed
by either platform by imputation, com-
puting missing values by interpolation
(eg, Servin and Stephens'®).

Similar to positional cloning, GWAS do
not need any a priori hypothesis of the
underlying pathology. However, we are
also at the entry of a new era: for the first
time in the history of biomedicine, GWAS
provide us with a powerful and accurate
tool to tackle the complete genome for
disease gene search entirely without seg-
regation information.'* Another crown-
ing event here is undoubtedly the
development of the giga-sequencing
machines of Roche/454, Solexa-Illumina
and recently ABI. These tools allow one to
ask and answer genome-wide, yet very
refined, molecular questions, as shown
recently for the probing of chromatin
structure at a genome-wide scale.'>'® For
those of us who have had - or still have —
difficult times with grant applications of a
non-hypothesis-driven, prospective nature,
as they were seen to be out on fishing
expeditions, the advent of these explora-
tory high-throughput approaches is espe-
cially welcomed. Indeed, one might
maliciously wonder if we are not (tem-
porarily, in this field and pending sub-
sequent functional studies) close to the
ultimate consumption date of the
Popperian approach of hypothesis-driven
research. For was not a main goal of this to

unravel the truth in the most efficient,
that is, plausible way, faced with a daunt-
ing scarcity of collectible data? Well, if it
becomes cheaper to just collect all data
required than to run after a hundred
consecutive, plausible, but wrong hypoth-
eses, starting with a hypothesis becomes
an economic futility. The hypothesis as a
guiding principle is then replaced by a
truism: if one does not throw away any-
thing before thoroughly assessing its
irrelevance, one will always find what
one is looking for l
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he congenital disorders of glyco-

sylation (CDG) are a fascinating

and eclectic group of disorders
with a multisystem phenotype. The largest
impediment to diagnosing CDG is simply
considering them in the first instance,
which is no small task given their ‘clinical
mimicry’. Common clinical features asso-
ciated with CDG involve developmental
delay and intellectual impairment, ataxia,
seizures, retinopathy, hepatic dysfunction,
coagulopathies, failure to thrive, cardio-
myopathy and pericardial effusion, hydrops
fetalis, endocrine abnormalities, renal
dysfunction, skeletal defects, early leth-
ality, and dysmorphic features.! While the
diagnosis of CDG may not lead to sig-
nificant alterations in therapeutic man-
agement in most instances, an accurate
diagnosis is imperative for natural history
postulations and genetic counselling.

In CDG, hypoglycosylation of different
glycoproteins and occasionally of other
glycoconjugates leads to a variety of
symptoms that ultimately affect multiple
systems. Jaeken described the first CDG

patients over 20 years ago, and in the
last decade, more than 30 genetic glycosy-
lation disorders mainly encompassing the
N-linked and O-linked protein glycosyla-
tion pathways have been identified.? The
CDG have been divided into two groups:
type 1 defects, of which there are 13
subtypes (CDG-la to CDG-Im), and type
II defects, of which there are 8 subtypes
(CDG-IIa to CDG-II/COGS8). The CDG are a
‘booming field’” of the inborn errors of
metabolism.

An elegant example of the broadening
CDG phenotype is given by Morava et al®,
on page XXX of this issue, who define a
phenotype of an autosomal recessive cutis
laxa (ARCL) associated with a combined
N-linked and O-linked glycosylation de-
fect. They describe a fascinating constella-
tion of generalised neonatal cutis laxa
that improves with time, joint hypermo-
bility, decreased bone mineralisation, late
closure of the anterior fontanels, progres-
sive microcephaly, neuronal migration
defects, seizures, hearing loss, transient
feed intolerance, developmental and
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growth delay, and characteristic facial
features.

ARCL is a genetically heterogeneous
entity divided into two distinct groups,
ARCL type I (OMIM 219100) and ARCL
type II (OMIM219200). ARCL type I is a
very severe disorder of elastic tissue
marked by hernaea, visceral involvement,
and early lethality. ARCL type II is likely to
be a clinically and genetically heteroge-
neous condition. The cohort described by
Morava et al displays many similarities to
ARCL type II, and are likely to represent a
subgroup of this broad umbrella termino-
logy. Dermatological involvement as a
major presenting feature is uncommon in
CDG, with an ichthyosis-like skin disorder
being described in CDG-If (OMIM 609180)
and CDG-Im (OMIM 610768). Loose and
wrinkled skin has been observed in CDG-
Ile (OMIM 608779), but not as prominent
as in patients with cutis laxa. CDG-lIe is
secondary to a defect in the 7th subunit of
the conserved oligomeric golgi complex
(COG).* Like the patients described by
Morava et al, deficiencies in COG exhibit
abnormal N-linked and O-linked glycosy-
lation. Progeroid Ehlers—Danlos syndrome
(PEDS, OMIM 130070) is caused by defec-
tive galactosyltransferase-I activity, which
results in defects in O-xylosyl-proteogly-
cans.” PEDS is characterised by wrinkled
loose skin on the face, fine curly hair,
scanty eyebrows and eyelashes, down-
slanting palpebral fissures, a distinctive
facies, developmental delay, skeletal ab-
normalities, and the classical features of
Ehlers—Danlos syndrome.> ARCL associated
with a combined N-linked and O-linked
glycosylation defect displays characteristic
dysmorphology, neuroradiological pattern,



