Copyright is owned by the Author of the thesis. Permission is given for
a copy to be downloaded by an individual for the purpose of research and
private study only. The thesis may not be reproduced elsewhere without
the permission of the Author.



LOSS OF HETEROZYGOSITY OF THE H4833Y

MUTATION ON RYR1 GENE CAUSING

MALIGNANT HYPERTHERMIA

A thesis presented in partial fulfilment of the requirements for the degree of
Master of Science in Genetics at Massey University, Palmerston North.

Diana Balasubramanain

March 2010



ACKNOWLEDGEMENTS

| would first of all thank the almighty for always being my strength in times good
and bad.

| would like to extend my sincere gratitude to my supervisor, Assoc. Prof. Kathryn
Stowell for her guidance and support, her encouragement and reassurance
throughout the one year that | spent at Massey. Thank you also, Kathryn, for your

tremendous patience during my thesis writing.

| would forever be grateful to you for the opportunities you provided me with, in
the one year that I've been here as well as for the future. | can only promise you |

will never forget anything | learnt from you in the past year.

| would also like to thank everyone at the Twilite Zone for all their help and advice
and the great times at the lab. You all made sure my stay in Palmerston North
was a memorable one. Thank you Robyn for always lending an ear to my

problems and for all your help.

| would especially like to thank Hilbert Grievink, whose observations my project
was based on, for introducing me to the various techniques and for all the help

and guidance in my first few weeks at the lab.

Finally and most importantly | would like to thank my mom and dad, and my
brother, for always being there, for all the love and support. And for always
backing me in whatever | wish to do in life. All the pampering though made it a bit

harder for me to deal with the harsh realities of life on my own!



ABSTRACT

Malignant hyperthermia is a potentially fatal pharmacological disorder and is
triggered by volatile anaesthetics in predisposed individuals. Mutations in the
RYR1 gene, encoding the skeletal muscle calcium receptor channel have been
linked to MH susceptibility. Over 200 point mutations have been have been found

to date in the RYR1 gene linked to MHS worldwide.

EBV-immortalization is regularly used worldwide as an effective procedure for
inducing long-term growth of human B lymphocytes. In the current study, it was
observed that immortalized lymphocytes from MHS patients heterozygous for the
missense mutation H4833Y when initially cultured expressed both wild type and
mutant allele but after a few weeks of culture they seemed to lose the mutant
allele. High resolution melting assays and hybridization probe assays showed the
loss of heterozygosity and this was confirmed using DNA sequencing.
Genotyping and haplotype analysis using three intragenic RFLPs and two (CA),
repeat microsatellite markers tightly linked to the RYR1 gene showed a definite
change in the haplotype, suggesting more widespread changes in the genome

upon short-term culture of EBV-immortalized B-lymphocytes.
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RyR Ryanodine receptor protein

RYR1 Ryanodine receptor gene

RyR1 Ryanodine receptor type 1

RyR2 Ryanodine receptor type 2

RyR3 Ryanodine receptor type 3

Sec Second(s)
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