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ABSTRACT

A nearly-finished sequence of the human genome was published in 2004 (IHGSC, 

2004). The task ahead is now to complete the structural and functional annotation of 

the genome. Although much progress is being made in annotating the coding part of 

the genome, identification of regulatory regions remains a challenge in current 

genomics. The aim of this thesis is to identify and characterise promoters and other 

regulatory elements in a 10 Mb region on human chromosome 20q12-13.2. This 

region was chosen because of (i) its biological importance, as it is associated with a 

number of medical conditions such as type II diabetes and obesity (ii) the availability 

of a detailed transcription map of the region, which is particularly valuable for the 

experimental and computational analyses carried out in this study.  

Firstly, I describe the identification and characterization of core promoter elements 

using computational methods. Here, promoters are studied at the sequence and 

structural level in an attempt to discover novel signals for promoter identification in

silico. Candidate promoters are also correlated to genomic features and expression 

data from two cell lines, HeLa S3 and NTERA-2 clone D1. 

In the subsequent chapter, I describe the systematic validation of annotated 

(candidate) promoters using dual luciferase reporter assays in the two cell lines, HeLa 

S3 and NTERA-2 clone D1. Analyses include the assessment of promoter activities in 

synergy with the SV40 enhancer. The differential response of core promoters to the 

enhancer is then associated with the presence of transcription factor binding motifs 

predicted by a transcription factor binding motif prediction program (MAPPER).  

In the final results chapter, I present my findings in chromatin immunoprecipitation 

(ChIP) studies carried out on an in-house spotted DNA array. This array was 

constructed with 2kb overlapping plasmid clones spanning 3.5 Mb of the investigated 
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region (gene rich segment; 72 protein-coding genes). ChIP analyses (both cell lines, 

each in triplicate) included 7 antibodies against modified histones, one antibody 

against RNA polymerase II and one antibody against the transcription factor CTCF to 

investigate the histone code and transcriptional activity of the region in two cell lines. 

Additionally, the sequence features of potential distal regulatory elements are studied 

in silico to recognize any common features of such elements. 
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CTD C-terminal domain 
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dGTP 2’-deoxyguanosine 5’-triphosphate 

dTTP 2’-deoxythymidine 5’-triphosphate 

DMEM Dulbecco’s Modified Eagle Medium 

FBS Foetal Bovine Serum 
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CMV Cytomegalovirus 

SV40 Simian Virus 40 

TSS Transcription Start Site 

CpG A cytosine nucleotide immediately followed by a guanine 

nucleotide on DNA sequence 

FirstEF First Exon Finder 
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cDNA complementary DNA 

EST Expressed Sequence Tag 

ORF Open Reading Frame 

D. melanogaster Drosophila melanogaster 

OMIM  Online Mendelian Inheritance in Man Database 

RT Representative Transcript 

AT Alternative Transcript 

K lysine 

Ac Acetylated 

Me Methylated 

H3K4me mono-methylated lysine 4 of histone H3 

H3K4me2 di-methylated lysine 4 of histone H3 

H3K4me3 tri-methylated lysine 4 of histone H3 

H3K9me2 di-methylated lysine 9 of histone H3 
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H3Ac Acetylated lysines 9 and 14 of histone H3 

H4Ac Acetylated lysines 5,8,12 and 16 of histone H4 

PolII RNA polymerase II 

CCTF CCCTC-binding protein 

WTSI Wellcome Trust Sanger Institute 
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