
Poster presentations: 10 Linkage mapping/marker polymorphisms S75

10.01
The Linkage Hotel at the Human Genome Mapping Project
Resource Centre
Dearlove, Andrew;Thompson, A;Rhodes, M
The Linkage Hotel at the Human Genome Mapping Project Resource Centre

The use of positional cloning for the identification of genes associated with
single and multi-gene disorders requires high throughput microsatellite allele
typing and linkage analysis to obtain a probable genetic map position.
Access to genotyping facilities can be a limiting factor for some research
groups who have access to DNA samples from families segregating dis-
eases and conditions of interest. The Linkage Hotel at the Human Genome
Mapping Resource Centre offers a collaborative linkage mapping and analy-
sis facility. It provides three types of resource: custom genotyping and analy-
sis by HGMP staff, collaborative facilities for use by visiting scientists, and
training courses covering both laboratory and informatics skills. The latest
facilities such as automated sequencers and thermal cyclers are provided
with technical assistance. A 10cM fluorescent marker set is used for
genome screens. Linkage analysis informatics support is also provided mak-
ing available on-line facilities for registered users. Proposals for projects
have to be submitted to a Steering Committee which selects and prioritises
applications. Two projects by extemal clinicians have successfully complet-
ed genome screens locating the diseases investigated. Work is in progress
on four other major diseases.
adearlovehgmp.mrc.ac.uk

10.02
Homozygosity mapping locates a gene for autosomal
recessive spondylocostal dysostosis to chromosome
19q13.1-q13.3
Tumpenny, Peter (1);Bulman, MP (2);Frayling, TM (2);Abu-Nasra, K
(3);Hattersley, AT (1);Ellard, S (2)
(1) Clinical Genetics, Royal Devon & Exeter Hospital, Exeter EX2 5DW, (2) Institute of
Clinical Science, University of Exeter, (3) Department of Psychiatry, Safad Hospital,
Israel

The largest reported kindred demonstrating autosomal recessive spondylo-
costal dysostosis (SD) [Tumpenny, et al. J Med Genet 1991;28:27-33] has
been re-visited for the purpose of sampling and linkage mapping by homozy-
gosity of descent. This inbred Israeli-Arab family contains six definitely affect-
ed individuals, and one whose phenotype is mild, in three disparate branch-
es. In one branch two generations are affected due to pseudo-dominance.
The affected cases were sampled together with nine obligate carriers and 13
at high carrier risk. A DNA pooling strategy was employed with genome-wide
screening using Perkin Elmer optimized fluorescently labelled PCR primers
and a semi-automated ABI 377 DNA fragment analyser. Haplotyping
throughout the family was undertaken when the markers demonstrating high-
est frequency were identified. The six affected cases demonstrated homozy-
gosity for the markers flanked by D19S425 and D19S412 (Genethon map of
CEPH families), an 11.2 cM interval in the chromosome region 19q13.1-
q13.3. The individual with the mild phenotype is a carrier on the basis of the
data generated. A lod score of 5.70 was achieved using M-Link version 5.2.
This is the first mapping of a human gene for monogenic SD and narrowing
the genetic interval may be possible by analysing further families.
tumpenn@eurobell.co.uk

10.11
Identification of locus specific single nucleotide polymor-
phisms(SNPs).
Riley, John ;Purvis, I.J.;Bhatti, S.;Gibson, R.;Goddard, N.J;Hosking, L.;John,
I.;Lumsden, S.;See, C.G;
Glaxo Wellcome Medicines Research Centre

There is currently great interest in carrying out genome wide association
studies for complex disorders. One of the major difficulties in achieving this,
is the paucity of SNPs across the genome. The aim of this work was to
investigate the feasibility of generating a high density SNP map (100kb
spacing) around specific loci using both laboratory based and in silico
approaches. The model system we have utilised, is the region around ApoE
on chromosome 19. SNPs were found from the public databases using EST
blast. A YAC deletion strategy was also employed to give sequence at spe-
cific intervals across the locus in which to search for SNPs. Inter-alu PCR
products were also generated and sequenced. Using these strategies we
were able to find 46 SNPs and develop 17 robust PCR based RFLP assays
spaced at 100kb intervals across the locus.
jhr24535@glaxowellcome.co.uk

10.12
Linkage studies to SCA6 in FHM families
Gordon, Tilda(1);Cooke, A(1);Reid, E(2);Connor, JM(1)
(1)Duncan Guthrie Institute of Medical Genetics, YorkhiN NHS Trust, Glasgow, (2)Dept
of Medical Genetics, Addenbrooke's NHS Trust, Cambridge

Familial hemiplegic migraine (FHM) is an autosomal dominant variety of
migraine with aura. The condition is heterogeneous, with mutations in the
alphalA voltage dependent calcium channel subunit gene (CACNLlA4) on
chromosome 19p13 accounting for 50% of unselected FHM families, and all
families where migraine attacks are associated with permanent cerebellar
ataxia. Small expansions of a polymorphic trinucleotide repeat (CAG)n in
the CACNL1A4 gene gives rise to a form of dominant cerebellar ataxia,
spinocerebellar ataxia type 6(SCA6). Using this trinucleotide repeat marker,
linkage analysis was performed on 4 large pedigrees, 3 of which had previu-
osly been analysed for linkage to the FHM locus on chromosome 19 using
DNA markers D19S221 and D19S226. The families were identified via the
local paediatric neurology centre, were of Scottish origin and contained at
least three generations of affected individuals. We found strong evidence
for linkage to the FHM gene on chromosome 19p in 3 of the 4 families stud-
ied. This included one family which, using the DNA markers metioned
above, had not appeared to be linked to chromosome 19. This result indi-
cates that the SCA6 trinucleotide repeat is a useful marker for linkage in
FHM families with a mutation in the CACNL1A4 gene.
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10.13
A genome wide linkage study in a large Malignant
Hyperthermia family
McCall, Sam Hardy(1);Hall, W J(1);Curran, J L(1);Halsall, P J(1);Hopkins, P
M(1);Lench, N(2);Markham, A F(2);Ellis, F R(1)
(1)Academic Unit ofAnaesthesia, St. James's University Hospital, Leeds LS9 7TF,
(2)Department of Molecular Medicine, University of Leeds, St. James's University
Hospital, Leeds LS9 7T

Malignant Hyperthermia (MH) is an Autosomal Dominant disorder of skeletal
muscle. Susceptible individuals show a hypermetabolic response to all
volatile anaesthetic agents and suxamethonium. At present the only reliable
clinical diagnosis of susceptibility status is made by an In Vitro Contracture
Test (IVCT). This involves an invasive muscle biopsy and exposure of the
muscle strips to the triggering agents halothane and caffeine. Diagnosis of
MH susceptibility (MHS), MH equivocal (MHE) or MH normal (MHN) is
made according to the degree of muscle contraction in the presence of vary-

ing concentrations of the two triggering agents. MH shows considerable
locus heterogeneity: 40% of cases can be attributed to a mutation in the
Ryanodine Receptor gene (RYR1) on chromosome 19q13.1 whilst altema-
tive loci have been proposed on chromosomes 17q11-q24, 7q22-24, 3q13.1,
1q32 and 5p. We present a large 3 generation family which does not appear
to be linked to any of the known disease loci. IVCT has been performed on

17 individuals from the family (11 MHS, 6 MHN, 0 MHE). We have per-
formed a genome - wide search to a resolution of 10cM using 350 polymor-
phic microsatellite markers. We present linkage data comprising 2 poinV
multipoint LOD scores and haplotypes.

10.15
Mapping of a gene for spastic cerebral palsy which has a

variable impact on the overall phenotype
McHale, Duncan(1);Mitchell, S.(3);Bundey, S.(3);Moynihan, L.(1);Campbell,
D.A.(1);Woods, C.G.(2);Lench, N.J.(1);Mueller, R.F.(2);Markham, A.F.(1);
(1)Molecular Medicine Unit, University of Leeds, St. James's University Hospital,
Leeds, LS9 7TF, (2) Yorkshire Regional Genetics Service, St. James's University
Hospital, Leeds, LS9 7TF, (3)Clinical Genetics Unit, Birmingham Women's Hospital,
Edgbaston, Birmingham, B15 2TG

Cerebral palsy has an incidence of 1 in 500 births, although this varies in dif-
ferent ethnic groups. It is now recognised that adverse perinatal events
account for only 10 - 15% of cases and genetic forms of the disease account
for approximately 1-2% of cases in most countries. However the autosomal
recessive forms of this condition contribute a larger proportion of all cases in
populations with extensive inbreeding. Eight consanguineous families with
more than one child affected by symmetrical spastic cerebral palsy were

ascertained and clinically characterised. Autozygosity mapping has been
used to map this condition to chromosome 2q24 in 3 out of the 8 families
studied and genetic heterogeneity has also been confirmed. Genotype-phe-
notype correlation has been performed based upon the linkage data and
there were no specific features seen in the linked or unlinked families.
Considerable intra-familial as well as inter-familial variability was seen in
both groups of patients. Identification of genes involved in the aetiology of
cerebral palsy will lead to a greater understanding of the development of the
motor pathways within the brain and may lead to improved management of
this condition as well as others involving this specific pathway.
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