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gag showed a greater reduction compared to total gag levels, with MPS IIIA treated mice on
average reduced to 60% of MPS IIIA untreated lysosomal gag levels (Figure 3.8B). This was
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Mycoplasma spp, ectoparasite examination, burrowing mites, helminths, protozoa mucosal
scrapings and pinworm testing. No pathogens were observed in mice from the multi-generational
study, therefore it is unlikely that pathogens would have been an influence of the visceral and neural
pathology. All mice included in the multi-generational study were healthy and the only
abnormalities were those associated with MPS IIIA disease progression in affected animals.”

p128, line 12: Remove “had” after “Kupffer cells”

p129, line 24: Replace “natural level” with “minimal level”

p130, line 18: Remove “was” after “a toxicity study”

Chapter 6

p132, 2™ paragraph: Reword first sentence to clarify: “Even though ERT has been used to treat a
large number of patients with non-neurological MPS pathology, there are still a number of problems
associated with this type of therapy. Firstly, targeting....”



Thesis summary

Reduction of an enzyme required for the lysosomal degradation of glycosaminoglycan
(gag) chains will result in a mucopolysaccharidosis (MPS) disorder. Substrate deprivation
therapy (SDT), a new therapy option for MPS, aims to reduce the synthesis of gag chains,
the natural substrate for the deficient enzyme. Reduced substrate levels would balance the
reduced level of enzyme in patient cells resulting in normalised gag turnover. Rhodamine
B, a non-specific inhibitor, reduced gag synthesis in a range of normal and MPS cells and
also decreased lysosomal storage of gag in MPS VI (72%) and MPS IIIA (60%) cells. This
positive response In Vvitro was extended to an in vivo therapy trial in the MPS IIIA mouse.
Bodyweight gain of male MPS IIIA mice treated with 1 mg/kg rhodamine B was reduced
compared to untreated MPS IIIA mice and was indistinguishable to that of normal mice.
Liver size, total gag content and lysosomal gag was reduced in treated MPS IIIA animals
as was urinary gag excretion. The alteration in MPS IIIA clinical pathology by rhodamine
B combined with the observation that treatment had no effect on the health of normal
animals demonstrates the potential for this type of therapy for MPS disorders. The water
cross maze was found to be the only learning and memory test capable of detecting
differences in learning behaviour in MPS IIIA and normal untreated mice. MPS IIIA mice
treated with SDT rhodamine B showed an improved outcome with better learning
capabilities than MPS IIIA untreated mice observed using this test. This means that
rhodamine B is likely to cross the blood-brain barrier. These results are the first evidence
of a positive response by the CNS to a systemic therapy for MPS IIIA. Rhodamine B
administration over 4 generations did not produce any deleterious side effects in MPS IITA.
In utero therapy over four generations did not cause a reduction in litter size or bodyweight
profile demonstrating that reduction of gag over a combined timeframe of two years was
safe. A higher dose of 5 mg/kg rhodamine B did not produce any additional benefits on

MPS IIIA pathology and no signs of hepatoxicity were noted. Rhodamine B proved to be a
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general inhibitor of gag synthesis and had a positive outcome on a number of clinical
parameters in MPS IIIA mice. SDT in MPS IIIA mice improved learning capabilities as
detected by the water cross maze which has not been previously reported. This provides
evidence that small molecules such as rhodamine B, that are able to cross the blood-brain
barrier, can have some effect on neurological pathology. This proof of principle study
showed that SDT can be used to have a positive outcome on MPS pathology. Additional
inhibitors of gag synthesis can also be investigated before this type of therapy can be
translated into clinical use in MPS patients. Although it may be feasible to use rhodamine

B as a SDT agent in vivo, other inhibitors may be more practical.
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AAV
ABR
APES
BBB
BMT
bp, kb
BSA
cDNA
CNS
cpm
CS

°C
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DGJ
DMEM
DMSO
dNTP
DS
dH,0
DNA
EDTA
EM
ER
ERT
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FCS
FDA
gag(s)
Gen
GETIT
GFAP
GPI
GSL
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adeno-associated virus

auditory evoked brainstem response
3-aminopropyltriethoxysilane
blood-brain barrier

bone marrow transplantation

base pairs, kilobase pairs

bovine serum albumin
complementary DNA

central nervous system

counts per minute

chondroitin sulphate

degrees Celsius

decibel(s)
1-deoxy-galactonorjirimycin
Dulbecco’s Modified Eagle’s Medium
dimethyl sulphoxide
deoxyribonucleotide 5’triphosphate
dermatan sulphate

deionised water

deoxyribonucleic acid

ethylene diamine tetra acetic acid
electron microscopy

endoplasmic reticulum

enzyme replacement therapy
exostosin-like gene family

foetal calf serum

Food and Drug Administration
glycosaminoglycan(s)

generation

gene-expression targeted isoflavone therapy
glial fibrillary associated protein
glycosylphosphatidylinositol
glycosphingolipid storage disorders
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HCl

HS

HSpg

hr

IMVS

kg, g, mg, ug, ng
kDa, Da

KS

LSD

LiCl

L, ml, ul

m, cm, mm, pm
mCi, pCi

min

M, mM, uM, pM

MgCl,
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MPS IITIA
mRNA
MWM
Na*’S0,
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NDST
NS

oD

OGT 918
PAPS
PBS
PCR

P/S

hyaluronan/hyaluronic acid

hydrochloric acid

heparan sulphate

heparan sulphate proteoglycan

hour(s)

Institute of Medical and Veterinary Science
kilogram, gram, milligram, microgram, nanogram
kilodalton, dalton

keratan sulphate

lysosomal storage disorder

lithium chloride

litre, millilitre, microlitre

metre, centimetre, millimetre, micrometre
milli Curie, micro Curie

minute(s)

moles per litre, millimoles per litre, micromoles per litre, picomoles

per litre

magnesium chloride

multi-generational study
mucopolysaccharidosis
mucopolysaccharidosis type IITA
messenger RNA

Morris water maze

radioactive sodium sulphate
N-butyldeoxynorjirimycin
N-butyldeoxygalactonorjirimycin
N-(n-nonyl) deoxynojirimycin
N-acetylglucosamine N-deacetylase/N-sulphotransferase
sulphamidase

optical density
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phosphate buffered saline

polymerase chain reaction

penicillin/streptomycin
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pH hydrogen ion concentration

% (W/V) percent weight per volume

% (v/v) percent volume per volume

RA repeated acquisition

RAPC repeated acquisition and performance chamber
RISC RNA induced silencing complex

RNA ribonucleic acid

RNase ribonuclease

RNA1 RNA interference

rpm revolutions per minute

RT-PCR reverse transcription polymerase chain reaction
SDT substrate deprivation therapy

sec second(s)

siRNA short interfering RNA

Taq Thermus aquaticus

Tris Tris (hydroxymethyl) amino methane

U units

uv ultra violet

\Y volts
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