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GLOSSARY
Adipogenesis, fat formation
Genetic distance, a measurem 1e amount of evolutionary divergence between
individuals of the same or diff recies. It is measured by counting the number of

allelic substitutions per locus that have cropped up in ich set of individuals

Microsatellite markers, a short (up  several hundred base pairs) segment of DNA that
consists of multiple tandem rep« sof atwo orth  base pair sequence

Nonepidermolytic palmop. atoderma, thickening of the palms and soles as a
result of excessive keratin |

Non-ischemic ventricular arrhythmias, abnormal pumping of the heart
Pre-syncope, light headed:
Syncope, fainting

Ventricular tachycardia, abnom ythm
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of the gap junction protein, connexin 43, due to decreased expression of plakophilin-2 in
cardiaé cells (Oxford et al., 2007); 1, an increase in arrhythmias by abnormal calcium
storage mediated by a phenocopy h  idine-rich calcium-binding protein (Hofmann et al.,
1989; Lee, Kang, Kim, & Park, 20( . The functions of non-desmosomal gene mutations
have also been studied and give insights to the cellular mechanisms. 7GFp3 stimulates
the production of components of = extracellular me x. It can also down-regulate the
synthesis of proteinases which deg: e the matrix, often leading to excessive
accumulation of connective tisst  Augusciak-Duma & Sieron, 2008; Sen-Chowdhry,
Syrris, & McKenna, 2007), while an abnormal RYR2 protein can result in defective
calcium channel function (Marx , 2000). To date, the disease-causing gene
mutations for five of the twelve AR C linked loci have yet to be identified, one of which
is the ARVDS locus (Table 2). Ba:  on previously described ARVC disease-causing
genes, functions of candidate genes  the ARVDS locus may be important for cell-to-cell

adhesion and conduction.
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since a difference in the frequency the variant between the two groups indicates that

there may be an association of the * riant with the trait.
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Toronto, Canada). As aresult of th discovery, the diagnosis of patients presenting with

CRC can start with the scre ing o1 1ese mutations prior to screening the entire APC and
MSH2 genes.
|
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analysis of rare variants in three affected families. Annika and Fahad Chowdhury, a

summer student, carried out bioini  aatics analysis on the identified gene and mutation.

A manuscript containing some of n  thesis research has been published. Nancy D.
Mermer, Kathy A. Hodgkinson, A :a F.M. Haywood, Sean Connors, Vanessa M.
French, Jo rg-Detlef Drenckhahn, ( ristine Kupprion, Kalina Ramadanova, Ludwig
Thierfelder, William McKenna, B Gallagher, Ly1 Morris-Larkin, Anne S. Bassett,
Patrick S. Parfrey, and Terry-Lynn  >ung. (2008) Arrhythmogenic Right Ventricular
Cardiomyopathy Type 5Is F y Penetrant, Lethal Arrhythmic Disorder Caused by a
Missense Mutation in the TMEA ene. The American Journal of Human Genetics

82(4), 809-12, April 2008.
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CATCTTTCTTTTC | GATACCATATTCA

D3S3038 21,924,404 | 21,924,719 CTGTTCCC ACATGAAGAGG tetra 187-219 Microsatellite
TACTTCATGCAA  CGAAGTTAATCA
D3S3659 22913,709 22,914,093 AGAATCTACCA GGGAAGCA dinuc 248-260 | 0.6517 Microsatellite
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new families (34, 696, 920, 1143, 1144, 1173, and 1338). Ten markers spanning the
critical region were utilized: D3S3¢ ), D3S2403, D3S1516, 353608, D3S2385, D3S3602,
D3S1585, D3S1554, D3S3595, and 3S3613. Where possible, haplotypes were manually
constructed and recorded in Prc  ny. To illustrate the concept of haplotype sharing,
genotypes in individuals that could )t be haplotyped were arranged to illustrate their

consistency with the ARVDS5-reference haplotype.
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coding and non-coding exons, including at least 40 bases flanking each end of the exons.
UCSC’s BLAT program (http://genome.ucsc.edu/cgi in/hgBlat?command=start) was
employed to quickly map each seq 1ce, within the human genome, to verify its single

unique position in the reduced AR\ 5 critical region.

Each primer set was tested with the PCR conditions, described in section 2.4.1.1, using 2
random DNA samples (20-25 ng/uL each) and a blank, prior to analysis with ARVC test
samples. The ARVC test: nple DNA consisted of 4 ARVDS5-linked (affected) and 3
unaffected (controls) family memb  (from 64, 69, 453, and 840). All samples were

bidirectionally sequenced 1 1g rs and conditions described in Appendix C.

Sequencing fragments were evaluated using the ABI PRISM model 3730 analyzer
(Applied Biosystems) at the CREAIT Centre, Memorial University of Newfoundland.
The sequences were assembled an¢  anslated by Mutation Surveyor software version
3.00 (SoftGenetics, LLC). All s ces were compared to reference se« ences (Lander

etal., 2001).

2.4.2 Population Controls
Population controls were collected - the purpose of colorectal cancer (CRC) study and
supplied by Dr. Roger Green. They were age and sex matched with CRC patients and

had no personal history of ...
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patients. Hence, the region coulc )t be reduced beyond 2.36 Mb with the patient

resources available to the _ect.

55



3.2..ENTIFYING THE ARVDS ENE

The majority of genes that cause ARVC code for for proteins that are involved in cell-cell
adhesion and calcium channels (G.  uene et al., 2007). We identified 20 annotated
genes within the 2.36 Mb ARVDS  1didate region (Table 5 and Figure 3). The
candidate genes were prior ed according to function and expression patterns.

Candidate genes that are exp the heart, as well as those that had a desmosomal-

related function were prioritized fi  reening.
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B1 - Family 19
Appendix B: Pedigree structures of 15 ARVC clinically affected NL families used for recombination
mapping.

A - Complete pedigree structure.
B - Abbreviated pedigree structure used in the study.
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B2 - Family 64
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NM

11018009-Ex9a-F

NM 001018009-Ex9a-R

gggctgagttagetgactggt
TGTTCCACAAAGGCTGTGAA

596

TD54

No

1.5

NM_001018009-Ex9b-F

NM_0(
R

)18009-Ex9b-

AATGAAGTTTCAGTGACCTT
GAG

CAGTGGCAACCATTCTTCAC

982

TD54

No

1.5

NM_0(
NM_0(

)18009-Ex9¢-F
)18009-Ex9¢c-R

GGGGAGAAGGTTCTACAGCA
aagtagaattcaaaccttggtaaaca

700

TD54

Yes

1.5
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Appendix D: Haplotype construction of the ARVDS candidate region in
15 ARVC NL families. Marker: re arranged t¢ meric to centromeric on
chromosome 3p and are shown the left of each generation. Disease
associated haplotype is colored _ llow and unlinked haplotypes are various
other colors. Brackets surrounding a genotype indicates that it is inferred.
Least number of recombinatic sthod was used during haplotyping.
Uncertain genotypes were art :d to mimic the disease-associated
haplotype. Overall, haplotvpe d uncertain genotypes shared a region
flanked by markers D3S.. 10 D3S3613.
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