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Corrections

Chapter 1
Page 10, paragraph 2 should read “rather than enhancement”

Chapter 2

Page 35, Quantification of tergite disruption, should include the paragraph:

The scoring scheme was based on the number and severity of disrupted tergites,
using particular morphological attributes to define each category, thus minimising
any experimenter bias. Preliminary data showed no significant difference (data
not shown) between populations when scoring 'experimenter blind'. As such,
remaining experiments were not scored blind. The order in which genotypes were
scored each day was randomised and data from multiple sets of progeny obtained
from multiple sets of parents on different days was used in each case.

Page 36, Quantification of locomotion phenotype, should include the paragraph:
Scoring involved reviewing the video to tally the time in seconds that each fly
spent either upright (walking or standing) or on its back As the possibility for
experimenter bias in this case appeared negligible scoring was not done 'blind'.

Page 40, Climbing assays, should include the clarification :

n = 3 biological replicates (sets), with 20-25 animals per genotype, per biological
replicate (set), for a total of 60-75 animals examined for each genotype. A
climbing score representing each biological replicate (set) was obtained by
calculating the mean from 5 consecutive trials for each genotype. A final
genotype score was obtained by calculating the mean of all 3 biological replicates.

Chapter 3 ,

Page 46, Figure 3.1 legend should include the paragraph:

Fisher's exact test does not include a calculation of standard deviation, or standard
error, however 95% confidence intervals were calculated for each particular
proportion. As this involved a separate calculation these values are included in
Appendix 1, rather than as error bars.

Chapter 4

Page 69, In Figure 4.1 C, DAPI staining was poorly reproduced in the printed
version. Images were chosen based on being representative of each genotype in
regard to repeat RNA staining (Cy3 signal), with DAPI included as a guide to the
location of the nucleus only. As such the relative levels of DAPI signal do not
change the interpretation of the data. A modified version (to improve visibility in
printed form) of the DAPI staining shown in 4.1 C is included below.




Page 77, paragraph 1, should include the paragraph:

In this study CUG-specific RNA localisation patterns were observed in
independent samples from independent transgenic lines and thus the result appears
robust. However, as quantification of foci was not performed, further analysis
would be necessary to confirm the more subtle differences in CUG-specific
localisation patterns observed in different repeat expression contexts.

Page 80, paragraph 2, should include the sentences:

Confocal microscopy was not performed in this case. Techniques allowing higher
imaging resolution may confirm the absence of neuronal foci in Drosophila with
more certainty.

Scale bars were initially not included in fluorescent micrographs. Examples for
each type of image taken are included below to aid in interpretation of these
results.

An example of muscle nuclei (As in 4.1, 4.3, 4.4, 4.5). All images were captured
and cropped in the same way such that scale is identical :

An example of an adult brain at higher magnification (as in 4.6 B-D) :

50 um




An example of an adult brain at lower magnification (as in 4.6 A). In this case
landmarks within the brain are annotated to further aid in interpretation.
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medulla

Page 82, paragraph 1, should read :
“... support the conclusion that pathways .....”

Chapter 5
Page 89, paragraph 3, should read:
“ ... indicate that rather than the insertion directly disrupting ....”

Chapter 6
Page 118, Figure 6.2 figure legend, should state:
All flies were aged for 35 days before sectioning (Materials and Methods).

Chapter 7
Page 135, paragraph 2, should read:
“In support of this we see alterations to miRNA profiles....”

Page 135, paragraph 3, should read:
“.... indicating that, as in our model, complementary transcripts form double-
stranded RNA that is processed.”
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Abstract

The expansion of polymorphic repeat sequences within unrelated genes is responsible
for pathology in a family of dominant human diseases. Based on clinical and genetic
similarities, it is hypothesised that common pathways may contribute to all of these
diseases, with evidence for a number of mechanisms mediated by the expanded repeat.
Where the repeats are translated, a long polyglutamine protein has been shown to have
pathogenic properties. However, the identification of diseases caused by untranslated
repeats has led to the discovery of repeat RNA-mediated pathogenic pathways. As
expanded repeat-containing transcripts are present in the case of both translated and
untranslated repeats, repeat RNA is a candidate common pathogenic agent. Therefore,
determining its contributions to pathology will be important in understanding these

diseases.

Using the model organism Drosophila melanogaster, this study identifies common CUG
and CAG repeat RNA-mediated phenotypes, enabling the investigation of common
pathways of cellular perturbation. Ubiquitous expression of either repeat sequence led
to reduced viability and disruption to the development of the adult dorsal abdominal
tergites through a specific effect on histoblast cells. This phenotype provides a biological
read-out of common RNA-mediated effects, enabling examination of the pathways
involved by quantifying the changes in the phenotype when specific candidate genes are
genetically altered. Tergite disruption was not strongly modified by reducing activity of
the well-characterised muscleblind mediated pathway. Furthermore, the presence of
specific nuclear RNA foci, an indicator of repeat RNA-mediated protein sequestration,
was not correlated with the phenotype. Results indicate that tergite disruption is not
strongly dependent on muscleblind sequestration and may involve an alternative
pathway. Ectopic expression of either repeat did not cause significant phenotypes in the
eye, or neurons, except in the case of one fortuitous transgene insertion. In this case, bi-
directional transcription of the repeat tract facilitated by an endogenous promoter was
necessary for pathology, providing support for a novel pathway of pathology involving
the formation of double-stranded RNA. Subsequent comparison of the pathways
involved in hairpin-forming single stranded RNA, and bi-directional double-stranded
RNA mediated phenotypes in Drosophila supports the existence of multiple distinct

pathways that contribute to cellular perturbation.
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