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The important thing is not to stop questioning.  Curiosity has its own reason for existing.
One cannot help but be in awe when he contemplates the mysteries of eternity, of life,

of the marvellous structure of reality.

Albert Einstein.

Every moment of your life is infinitely creative and the universe is endlessly bountiful.

Mohandas Karamchand Gandhi.

Curiosity is, in great and generous minds, the first passion and the last.

Samuel Johnson.
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Errata 
 
 
Chapter 1 
Data is used in the singular, instead of datum. 
 
Chapter 2 (Page 58) 
Sterile MilliQ – spelling correction. 
 
Chapter 3 and Appendix A 
Homo sapien is used, instead of Homo sapiens. 
 
Chapter 5 (Pages 142B, 143, 143B, 146D and 146E) 
Bisulfite should be used, instead of bisulphite. 
 
Figure 5.14 (Page 147A) 
TE-N clones in the table should be 1 through 12.  The last two clones were 
accidentally both named 10. 
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Summary

Uroplakin 1B (UPKIB) is an integral structural protein interacting with uroplakins

1A, 2 and 3 to form hexameric plaques along the bladder lumen in the asymmetric

unit membrane of urothelial umbrella cells in humans and other mammals.  UPKIB

mRNA expression is deregulated in transitional cell carcinomas (TCCs), however the

mechanisms of regulation of UPKIB have not been established.

Using genome databases, a Xenopus UPKIB homologue was identified.  Maximum

Parsimony and BAMBE (Bayesian Analysis in Molecular Biology and Evolution)

data support a close evolutionary relationship between mammalian and amphibian

UPKIB mRNA.  Using Unigene, UPKIB human expressed sequence tags were

identified in tissues including brain, skeletal muscle and liver, suggesting the

relatively widespread distribution of this membrane protein.  The UPKIB genomic

structure was also deduced using genome databases.  Contig AC083800, identified in

a high throughput genomic sequence database, spanned UPKIB and 9 exons and 8

introns were defined.

A 67bp 5’ untranslated region was identified using 5’ rapid amplification of cDNA

ends.  This product was sequenced and a putative UPKIB promoter and transcription

start site was deduced.  Contig AC083800 spanned the transcription start site and

putative promoter.  Transcription factor binding motif prediction programs detected

no TATA box, but did predict a CCAAT box and several binding motifs including 4

Sp-1 sites and a NFKB site.  A weak CpG island was identified within a 0.5kb region

including the putative promoter, exon 1 and intron 1, which was 54% GC rich with

CpG:GpC ratio of 0.46, containing 15 CpG dinucleotides.



xi

Seven TCC cell lines and five peripheral blood lymphocyte samples were analysed

for UPKIB expression using RT-PCR and two cell lines expressed UPKIB transcripts.

Eleven CpG sites in the putative promoter were investigated for methylation using

bisulfite modification analysis in normal PBL, TCC cell lines and patient TCC

samples.  An inverse correlation was established in TCC cell lines between UPKIB

mRNA expression and degree of methylation.  5-Aza-2'deoxycytidine induced

UPKIB mRNA expression in T24 cells, previously observed not to express UPKIB.

Sequence analysis of patient samples revealed more complex CpG methylation

patterns, reflecting tumour heterogeneity.  In summary, the uroplakin 1B gene has

been characterised and one mechanism of regulation of gene expression involves

methylation.
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Abbreviations

5’RACE 5’ rapid amplification of cDNA ends
[α32P]-dATP α-deoxyadenosine phosphate labelled with 32P
Amp ampicillin
AUM asymmetric unit membrane
bp base pair(s)
˚C degrees Celsius
cDNA complementary DNA
DEPC diethyl pyrocarbonate
DMEM Dulbecco’s modified Eagle’s medium
DNA deoxyribonucleic acid
DNase deoxyribonuclease
dNTP 2’-deoxynucleoside-5’ triphosphate
EST expressed sequence tag
[γ32P]-dATP γ-deoxyadenosine phosphate labelled with 32P
GenBank nucleic acid and amino acid world-wide sequence resources

compiled and maintained by NCBI
IPTG isopropyl-β-D-galactosidase
Kan Kanamycin
kb kilobase(s)
kDa kiloDalton(s)
LB Luria Bertani media
LOH loss of heterozygosity
µJ micro Joule(s)
µl micro litre(s)
mM milli Molar(s)
MS-SSCA methylation-sensitive single strand conformation analysis
NCBI National Centre for Biotechnology Information, the National

Library of Medicine, USA
nt nucleotide(s)
ORF open reading frame
PAGE polyacrylamide gel electrophoresis
PBGD porphobiliglobin deaminase
PBL peripheral blood lymphocytes
PCR polymerase chain reaction
RNA ribonucleic acid
RNase ribonuclease
rpm revolutions per minute
RT-PCR reverse-transcription polymerase chain reaction
SCC squamous cell carcinoma
SDS sodium dodecyl (laurel) sulphate
SSCP single-strand conformation polymorphism
TCC transitional cell carcinoma
U units
UPK uroplakin
V volts
v/v volume per volume
w/v weight per volume
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Some Variations of Correct Nomenclature

A. Uroplakin nomenclature

Several forms of nomenclature have been used for the uroplakin members, both

in the literature and in the various Internet-based databases.  These include (i)

differences in ‘uroplakin’ abbreviation to ‘UPK’ or ‘UP’, (ii) differences in the

uroplakins 1 through 3 numbering with Roman (I-III) or Arabic (1-3) numbering, and

(iii) in the casing of a, A, b and B.  For uniformity in this thesis, uroplakins 1 through

3 are numbered UPKIA, UPKIB, UPKII and UPKIII for all species.

B. Species abbreviations

Several names are used in simplified form for organisms.  The organisms are:

Caenorhabditis elegans: Eukaryota; Metazoa; Nematoda; Chromadorea;
Rhabditida; Rhabditoidea; Rhabditidae; Peloderinae; Caenorhabditis, elegans.
Abbreviated to C. elegans or Caenorhabditis.

Drosophila melanogaster: Eukaryota; Metazoa; Arthropoda; Hexapoda; Insecta;
Pterygota; Neoptera; Endopterygota; Diptera; Brachycera; Muscomorpha;
Ephydroidea; Drosophilidae; Drosophila, melanogaster.  Abbreviated to Drosophila.

Manduca sexta: Eukaryota; Metazoa; Arthropoda; Hexapoda; Insecta; Pterygota;
Neoptera; Endopterygota; Lepidoptera; Glossata; Ditrysia; Sphingiodea; Sphingidae;
Sphinginae; Manduca, sexta.  Abbreviated to Manduca.

Schistosoma haematobium, Shistosoma japonicum, and Schistosoma mansoni:
Eukaryota; Metazoa; Platyhelminthes; Trematoda; Digenea; Strigeidida;
Schistosomatoidea; Schistosomatidae; Schistosoma.  Abbreviated to Schistosoma.

Xenopus laevis: Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Amphibia; Batrachia; Anura; Mesobatrachia; Pipoidea; Pipidae; Xenopodinae;
Xenopus, laevis.  Abbreviated to Xenopus.

C. Genetic terminology: homologous versus homoeologous

In Chapter 3 the word homologous is used; however, this is more exactly

homoeologous if between different species.  The term homoeologous is not often

used in molecular biology.
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