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Two Studies Clarify the Genetic Disruptions in Schizophrenia

by Jeremy Cherfas

Schizophrenia typically afflicts around 1%
of the general population, and although it

Biology Top Ten Papers

) . . ) ) Rank Papers Cites Rank
runs in families, the inheritance pattern, like Mar- Jan-
the illness itself, is complex. Early claims to Apr09 Feb 09

have identified a schizophrenia gene were 1
fraught with difficulties of interpretation and
replicability. Now, two recent papers shed

light on why a schizophrenia gene has

proved so elusive and, more importantly,

on the true genetic basis of the disease.

Large teams, one led by Jon McClellan at

the University of Washington in Seattle

(paper #7) and the other by David St Clair 2
of the University of Aberdeen in Scotland
and Kari Stefansson of deCODE genetics
in Iceland (H. Stefansson, et al., Nature,
455[7210]: 232-7, 2008; currently ranked at
#14, with 32 citations this period and 58
total), have shown that copy number
variants (CNVs)—relatively large deletions
and duplications that may disrupt the
functioning of several genes—are common
in patients with schizophrenia but not in
their unaffected relatives or non-sufferers.
McClellan’s group started by comparing
schizophrenics with controls, while the
others looked for new mutations and then
asked whether they were more prevalent in
schizophrenics.
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Nature, 449(7164): 854-61, 18

October 2007. [72 institutions
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The ENCODE Project 55 T
Consortium (E. Birney, et al.),

"ldentification and analysis of

functional elements in 1% of the

human genome by the

ENCODE pilot project,” Nature,

447(7146): 799-816, 14 June

2007. [80 institutions worldwide]
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The group went on to look for the rare SOURCE: Thomson Reuters
variants in an independent group of Hot Papers Database. Read the Legend.

severely affected cases with childhood
onset schizophrenia, comparing their DNA with that of their parents. The same pattern emerged.

St Clair and Stefansson’s team reasoned that the reduced fecundity associated with severe mental illness
is continually selecting against the underlying mutations, which is why the variants are rare. So they
screened almost 10,000 trios (two parents and a child) and parent-child pairs, looking for CNVs present in
children but not their parents. This picked up 66 novel variants, which were then sought in 1,433
schizophrenia cases and 33,250 unrelated controls. Eight of the 66 were found in at least one
schizophrenia patient, and three were statistically associated with the disease. Six other sets of patients
and controls showed essentially similar results. The three mutations are between 2.5 and 10 times more
common in cases than controls.

What of the genes that these mutations disrupt? The Washington group asked whether particular
functional classes of genes were over-represented in the sample. The affected genes in schizophrenia
cases did indeed over-represent pathways that are clearly important for brain development, including
systems that regulate the growth of nerve axons and others related to specific neurotransmitters. By
contrast, genes disrupted in the controls were not from any particular functional pathways.

The St Clair and deCODE group also examined the specific genes in the CNVs that they identified, and
came up with very similar results. One deletion contains a gene associated with outgrowths that connect
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nerves and is also important in the maintenance of neuronal structures. Another deletion contains a gene
associated with working memory.

One of the fascinating aspects of the studies is that the symptoms associated with the rare CNVs are not
limited to those associated with schizophrenia, even though that was the target iliness. For example, in the
deCODE study one of the controls who carried a deletion was autistic but not schizophrenic, and others
showed dyslexia.

This opens the prospect of a much more nuanced approach to mental disorders with a genomic
component. As the University of Washington group reported, "Our design does not prove the involvement
with the illness of any specific variant or even the involvement of any specific gene." It does, however,
dispel any simplistic notion of a gene "for" schizophrenia or any other complex mental illness. The CNVs
identified in both studies, exciting though they are, do not account for a very large fraction of the genetic
risk of schizophrenia. There must be many other factors involved.

Both studies also, in a roundabout way, illustrate the robustness of the development of the brain.
Disruptions are indeed associated with illness. But many individuals harbor these variants and yet show no
signs of abnormal function. There’s obviously a lot we still have to learn.a

Dr. Jeremy Cherfas is Science Writer at Bioversity International in Rome, Italy.

KEYWORDS: SCHIZOPHRENIA, SCHIZOPHRENIA GENE, JON MCCLELLAN, DAVID ST CLAIR, COPY NUMBER
VARIANTS, CNVS, DECODE, KARI STEFANSSON, MICROARRAY ANALYSIS.

back to top *

What's Hot In... : What's Hot In Biology Menu : Two Studies Clarify the Genetic Disruptions in
Schizophrenia - Sep/Oct 2009

Science Home | About Thomson Reuters | Site Search

Copyright | Terms of Use | Privacy Policy


http://sciencewatch.com/sciencewatch/ana/hot/bio/pdf/09sepoct-bio.pdf
http://sciencewatch.com/sciencewatch/ana/hot/
http://sciencewatch.com/sciencewatch/ana/hot/bio/
http://science.thomsonreuters.com/
http://thomsonreuters.com/about/
http://search.thomsonscientific.com/search?q=&site=sciencewatch&entqr=0&output=xml_no_dtd&sort=date%3AD%3AL%3Ad1&ud=1&client=sciencewatch&oe=UTF-8&ie=UTF-8&proxystylesheet=sciencewatch
http://thomsonreuters.com/content/footer/copyright/
http://thomsonreuters.com/content/footer/terms_of_use/
http://thomsonreuters.com/content/footer/privacy_policy/

	FNPAMNHOGBBACCCLABDPMJEOIJFMDAEEBL: 
	form1: 
	x: 
	f1: sciencewatch
	f2: 0
	f3: xml_no_dtd
	f4: date:D:L:d1
	f5: 1
	f6: sciencewatch
	f7: UTF-8
	f8: UTF-8
	f9: sciencewatch
	f10: Site Search

	f11: 




